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PREFACE.

—_—

THE march of mechanical improvement, in the five years that have elapsed
since the publication of the AMERICAN MECHANICAL DICTIONARY, renders it
necessary to issue another volume, to keep the work abreast of the time.

The two great Exhibitions, at Philadelphia and Paris, — with each of which
the author was officially connected as Delegate or Commissioner, and as a mem-
ber of the respective juries, — have brought forward a world of new matter ;
and the records of our own Patent Office, as well as the testimony of our tech-
nical journals, bear witness to the fact that at no period has invention been
more fertile, more brilliant, or more important.

The difficulty is not in filling a book, but in selecting the more important
subjects to fill given bounds ; and the lavish abundance of the material has been
such that it bas necessitated the introduction of a new feature into the work
— that of copious references to the technical journals of the period 1876-1880,
inclusive, — for fuller statement of the subject matters involved.

The author cherishes most confidently the belief that this feature will meet
the approbation of readers and inquirers, and hopes that it may prove to the
student in machinery, what William of Malmesbury said of a cognate subject,
—the introduction of the Arabic [Indian] numerals into Europe by Gerbert
of Auvergne, —* A great blessing to the sweating calculators.”

EDWARD H. KNIGHT.
WasHINGTON, D. C., June 1, 1881.

POSTSCRIPT.

DR. KNIGHT, whose name is so honorably connected with the AMERICAN
MEecHANICAL DICTIONARY, did not live to see the final publication of this vol-
ume. He was engaged upon the final section when he was taken ill, and died
January 22,1883. It was found, after his death, that he had left the remainder
of the work in such a forward state of preparation that the task of editing was
confined chiefly to such arrangement of his material as would bring it into the
order which Dr. Knight was following. While, therefore, the Publishers share
with the patrons of the work the regret that its accomplished editor could not
give the final touches to his Dictionary, they take satisfaction in knowing that
the work was wholly his.

HOUGHTON, MIFFLIN AND COMPANY.

BosTtox, November 1, 1883,
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[An asterisk (*) indicates that an article or dexcription referred to ir illustrated.}

A.

A-ba’ting. Properly, bating. A steeping pro-
cess in tanning. See BaTING.

A-bat-toir’. A city slaughter-house, where are
assembled all the conveniences for butchering the
animals and putting the offal into merchantable
form. The plans usually involve humane, rapid
operations and relatively cleanly and wholesome

surroundings. See notices of the abattoirs of
Philadelphia . ®% Scientific American Sup.,” 1375.
Brighton. Lawson . . ‘ Scientific American Sup.,” 1939.

Ab’scess Knife. A pocket instrament with a
curved blade, the edge on the concave, and contained
in a tortoise-shell or ivory handle.

The abscess lancet is a pointed thumb lancet in
tortoise-shell scales.

Ab-sor'bent Stra’ta Wa’ter-pow’er. An
invention of M. G. Hanrian, of Meaux, France, for
utilizing the descent of water in a tube leading from
a water-bearing to an absorbent stratum as a source
of power. The water passiug downward in a ver-
tical well-tube acts upon the buckets of an endless
chain, which passes over a wheel above and rotates
it.

The invention is described and illustrated in the
“Bulletin du Soci@té d’ Encouragement P Indus-
trie Nationale,” and is reproduced in *“Scientific
American,” ® xxxiv. 159.

Ab-sorb’ing Well. A well or deep pit sunk
into an absorbent stratum,and used to carry off
drainage.

These wells are used in certain localities in the
United States where a retentive stratum of clay
rests upon gravel or sand, as in Alexandria, Va.,
where the drainage of the town is mostly obtained
in this way, by well or cesspools dug into the sub-
stratum.

Ab-sorp’ti-om’e-ter. An instrument invented
by Bunsen for measuring the absorptive power of

gases.

A-but'ment. (A4dd.) 7. (Carpentry.) The
shoulder on a joiner’s plane between which and the
plane-bit the wede is driven.

A-but'ment Crane. A crane mounted upon
an abutment or pier, of a viaduct, for instance, and
ascending with the elevation of the structure.

Figure 1 represents a small crane of this nature,
used at the Viaduc de 'Indre. It was fixed on the
piles, and then upon the masonry, being readily
raised step by step as the structure advanced. In
the instance cited two horses were attached to the
rope by which the material was drawn up.

Ac-cel’'er-a’tor, (Ordnance.) A cannon with
additional charge chambers, exploded consecutively
in the rear of the shot, in order to give the ball the
additional forve due to the consnmption of a large
charge without the strain incident to exploding too

large a quanﬁt§ in a single mass. Lyman’s United
States patent, No. 16,568.

An experimental gun on this principle was tested
in New York and elsewhere and is shown and de.
scribed in Holley’s *“Ordnance and Armor,” ®p. 885.

Ac-cu'mu-la’tor. 1. A device for storing

wer ; as in the casc of Sir William Armstrong's
invention, in which the water from a pump is
caused to raise a series of weights which press upon
the column, and form a reserve of power for the
working of an elevator, a punching machine, shears,
or a riveter, as in the case illustrated in Fig. 2.

The central stem of the accumulator is fixed,
and serves as a guide for a cylinder which &lips
upon it and carries the weights, which in the present
case are annular iron blocks surrounding the cylin-
der. The water forced by the pump arrives from
beneath and fills the annular space between the
cylinder and the central guiding stem, so that the
weight of the iron blocks and tbe cylinder is car-
ried upon the column of water. The water is fur-
nished by two pumps of 1.5” diameter and 3.5
stroke, Lﬂ'iven by band and pulley, the latter mak-
ing 100 to 120 revolutions per minute. When the
weighted cylinder arrives at the end of its course

Fig. 1.

Abutment Crane.

it actuates a rod which closes the induction cocks
of the pump, and cuts off the supply of water.

The water from the accumulator enters the work-
ing cylinder of the riveting machine by one open-
ing and leaves by another, cach being provided
with valves. A hand lever admits the water to
make the effective stroke, the water exit being

closed either by the pressure of water or by a
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ring. The induction valve remains open until

e rivet is finished, or for any length of stroke re-
quired, as the case may be, and when it is desired
to arrest the motion the induction valve is closed.

To make the reverse motion, the water-exit valve
is opened by a motion of the hand lever in the con-
trary direction from that to admit the water; the
water runs out of the cylinder, and the piston is
driven backward by the action of a small cylinder
placed in the piston and which is put in communi-
call:ion with the accumulator by a special pipe and
valve.

The machine is designed to place 900 to 1,000
rivets of 30 millimeters, in sheet iron of 20 milli-
meters, in 10 hours : and in smaller works to place
6 to 7 rivets per minute.

Machines in which the suspended swage cylin-
der is capable of presentation to rivet in any direc-
tion are noticed under RiveriNe MacHINE, and
one is shown in Fig. 4351, page 1949, “Mech. Dict.”

The weight-case accumulator is shown in Fig. 4,
page 9, vol. i.

A hydraulic riveting machine, with two movable
jaws, but without accumulator, is shown in Fig.
4354, page 1949, “Mech, Dict.”

Fig. 2.

8Str William Arnxnstrong’s Accumulator as applied to a
Riveting Machine.
In Kinney’s hydro-pneumatic accumulator, com-
pressed air is made the reservoir of power.
other familiar applications of the accumulator it

Like |

is designed to be used in connection with the hy- !

draulic press, but the pumps force water into and
compress air in vertical cylinders. The pumps
work continuously until a stated pressure is at-
tained, when, by automatic mechanism, valves are
opened which prevent any further delivery; the
pumps merely working the water to and fro till a

|

remission of pressure by the usc of some of
stored force puts them in service again.

A number of these vertical cylinders are «
nected in series by pipes above (D /) and belov
as to have communication, by which the pressur
them is equalized, and for use in charging tl
with air at the desired pormal tension. Sec v
of a battery of accumulators, page 121, vol. xxx\
“Sc. American.”

The cut shows a section of one of the accum
tors, and a sectional view of the apparatus for
dering the pump ineffective when the maxin
stated pressure is attained.

Proceeding from the gage pipe is a tube K, «
necting with a small chamber, in which isa plur
with a weighted lever whose arm L, when the I

Fig. 8.

Kinney's Hydro-Preumatic Accumulator.

is lifted, withdraws the valve in M, and opens (
munication between the pump cylinder /V and
pipe O, leading to the tank from which wat
sapplied.

Hydraulic accumulators are made in variety
der various applications by Tweddell of Engl
such, for instance, as —

Weight-case accumulators.
Differential accumulators.
Basement accumulators.

Morane, of Paris, makes them specifically fo
stearine and other chemical industrics.

Sellers & Co., of Philadelphia, for riveting
chines, etc. )

An excellent and compact arrangement is sl
in figures & 9, 10, 11, article ¢ Presse,” Prof. (
Laboulaye’s *“ Dictionnaire des Arts et Manufactu
edition of 1877.

The portable hydraulic accumulator used ir
works at the St. Gothard tunnel consisted of a
tical cylinder, in which a piston traveled, and w
had to be loaded to a weight equivalent to 450
per square inch. When the lift was not in o}
tion, the piston was raised to an extent proportic
to the quantity of water introduced, which i
turned to the hift when the ingress cock of the ]
was opened. The diameter of the piston was 11
diameter, and the stroke was 66.93"". The vo!
of water contained was 26.2 gallons, and the
sure on the piston 21.18 tons; the piston and ¢
head weighed 1.18 tons. A load of 20 tons of
ingots was suspended to the cross-head at the t
the piston. These could be removed at will t
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cilitate the moving of the apparatus from place to
place on the works.

Views of the accumulator and the hydraulic

pumps are reproduced in the “ Scientific American

plement.” ® pages 104, 105.

. (Electricity.)  a. In dynamo-electric machines,
one in which the residual magnetism of the field
magnets generates in the armature coil a feeble
initial current which increases the magnetism of
the field of force magnets, thus producing a stronger
current, and so on reciprocally to the maximum.

The first patent in which this feature is present
is S. Hjorth's English patent No. 2,198, October 14,
1854. The Dane is evidently entitled to the credit
of the invention of this most important feature in
dynamo-electric machines.

“ This principle, of which we discover the appli-
cation in almost all dynamo-elcctric machines, is
that of the gradual successive increase of power in
an electro-magnetic system under the influence of
the currents of induction which it develops. It is
safficient for the purpose that a trace of magnetism
remains in the armature to produce the amercage
and augmentation of the strength of the armature
until the maximum is reached, dependent upon the
strength, the resistance of the circuit, and the sat-
uration of the armatures.” —* La Lumiére Elec-
trigue.”

The presentation of the memoirs of Wheatstone

ject at the Royal Society

and Siemens on this subj
Meeting, February 4, 1867, was more than 12 years

sabscquent to the patent of S. Hjorth, of Copen- '

gen. See DYNAMO-ELECTRIC MACHIKE.
. See SECONDARY BATTERY. Faure.

3. A resilient section, in a chain or rope, usu-
ally a drum of caoutchouc, used in British dredge-
lines; whereby a certain amount of elasticity is
given to the towing rope, preventing the parting of
the rope, and giving the man on watch a chance to
cast-off, to
come fouled or full.

Beardslee’s method is to have a certain amount |

of slack rope held in reserve by a check rope, which
breaks when a given strain is brought upon the
main rope. See CHECK-ROPE.

See the following references : —

Hryoravuc. Merdack. P?:;m ;ImnAge," xvil., January

Grimshaw  (U'atent April 16, 1878.)  Iron
Age,” ® xxi., June 20, p. 7.
Ticeddell. * Railroad Gazette,” *viii. 563.
“ Lllanu/aclun' and Builder,” * xii.

“ Eng.muring." * xxvi. 271.
Best § Marshall. ** Scientific American Supple-
ment, ¢ .
“ Iirégli':h Mechanic,"® xxvii.

Kinney.

-l
Kingston-upon-Hull, Eng. ‘‘Van Nostrand’s
.t xviii, 211.

Ma,
Rrcraic.  English Patent. No. 3198, October 14, 1854.

Ach‘’ro-mat’ic Con-den’ser. (Optics.) An
Fig. 4.

attachment to the microscope,
used when the light from the
concave mirror proves insufhi-
cient for any object requiring
an intense trausmitted light.
The coudenser slides, by its
tube, into the fitting under the
stage of the insttument, in
which it has to be moved up
or down until the focus of its
 lenses falls upon the object,
the light having been previ.

- ously reflected in the proper
Achromatic Condenser. dircction by the mirror.

revent losiny; the dredge, which has be- |

The upper figure shows a simple form ; the lower
is Webster’s form of Crouch’s achromatic conden-
| ser, provided with a revolving diaphragm having
| various forms of apertures.
Ach’ro-mat’ic Right’-an’gle Prism. An
" achromatic form of the right-angle prism, which is
an attachment to the microscope designed for
throwing rays of light at right-angles, giving more
perfect reflection. Sce RiGHT-ANGLE PRrism.
Ac’id Pump. A pump constructed for draw-
ing off corrosive liquids, emptying carboys, etc.
It is a portable pump, made of glass, and con-
vertible into a siphon by the addition of an exten-
| sion tube of caoutchouc to the nozzle. A large
. India-rubber air-bulb produces the vacuum and ex-
| pulsion, but does not receive any of the liquid. The
valves are glass poppets, riveted, while hot, into
" their seats. The joints in the pump are of accu-
rately ground glass. The nozzle is also so jointed
as to be flexible.

See Nichols’ pump.

“ Scientific American,” * xliif. 232.

Also the air-forcing pump of Wyllie, of Heb-
i burn-on-Tyne, England, used for pumping acid to
! cisterns at a height of 80°. The air-pressure regis-
! ters from 70 to 100 lbs.

‘“Engineering,” 1876.
“Scientific American Supplement,’: ® 524,

A'cier-age. A mode of coating a metallic plate
with a surface of iron or steel; used to enable
stereotype and copper plates to print a larger num-
. ber of impressions. Invented by Gamnier of Paris.
+ See Photographic Journal, vol. vi, p. 31 et seq., Sep-

tember 15, 1859.
A'corn-head’ed Bolt. A carriage-bolt with
! an ornamental head finished in silver, oroide, or
: gold, and in shape resembling an acorn.

A-cou’me-ter. (Surgical.) An instrument for
measuring the degree of hearing. Acoudmeter, Aco-
| émeter, Acousimeter.

i The instrument affords a source of sound of
| constant intensity and pitch, and is a substitute
for the whisper and the watch, each of which has
its difficulties. The voice is a complicated sound,
the intensity of which it is difficult to regulate, and
consonant sounds vary greatly in their audibility at
given intensity. The watch has two tones with
slight intensity, both audible when close, and but
one at a greater distance.

The first acoumeter was made by Schafhiintl,
who made use of a ball falling from a certain
height as a source of sound. Wolke invented a
pendulum acoumeter.  He employed an upright
sounding-board of fir, against which an oaken mal-

“ S‘i‘"ifﬁ‘ American)  * xxvii, | let was allowed to fall throngh a given space. ltard

had a freely suspended copper ring which was
struck by a pendulous metallic ball. The elevation

of the pendulum was measured on a graduated
; quadrant, and the intensity of the tone thereby de-

termined.

Politzer’s acoumeter gives a sound of unvarying
character, and the estimate of the degree of hear-
ing of the patient is obtained by making the clicks
of the instrument more or less remote from the
ear. It consists of a steel cylinder 4 millimeters in
diameter and 28 millimeters long, set in vibration
by the blow of a small steel hammer, and applied
in the vicinity of the external ear. The cylinder
is fastened to a small column of vulcanite, the ham-
mer being freely suspended from a slot in this col-
umn by means of a pin. The tail end of the ham-
mer shaft, projecting behind and beyond the column

can be depressed to a certain point, and, when lib-
erated, allows the hammer to strike the cylinder
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4 ACUPRESSURE PIN.

from a certain height, thereby insuring a certain in-

tensity of tone. Half rings being fastened at either

end of the vulcanite column, the instrument ma

be held between the thumb and forefinger, the mid-

dle finger being free to set the hammer in motion.
Fig. 6.

——

Politzer's Acoumeter.

A small disk is fastened to the column by means
of a pin, and is used for testing perception for tone
conduction from the mastoid. The illustration
shows this application of the instrument.

The determination of the hearing distance is usu-
ally conducted by approaching the instrument to
the ear until the paticnt announces that he begins
to hear its tone, and it is well to require him to
count the number of blows.

“Archives of Ophthalmology and Otology,’’ vi., 608 et seq.

A’cou-sim’e-ter. A synonym for acoumeter.
Itard. See ACOUMETER.

A-cous’tic Tel’e-graph. Onz which trans.
mits sonorous vibrations. The articulating tele-
graph known as a telephone, is at present the acme
of the art. The United States patent of Lancelot
H. Everitt, of New Orleans, dated March 24, 1868,
and No. 75,886, is & curious item in the history of
the art. See, also, his patent No. 40,616, dated
November 17, 1868. The summation states that
“gounds produced at one end of the telegraph are
transmitted to the other end along a wire.”

The first claim (of four) may be inserted (Patent
of 1868) : —

is fixed on a movable table within a rotary obser-
vatory. It consists of a copper receptacle, filled
with water, and covered with lampblack on the
exterior exposed to the sun. A thermometer
placed in the liquid indicates variations of temper-
ature, and an agitator, moved by a belt passi
over a little pulley, keeps the water in motion an
insures its equable temperature. The water-vessel
is placed in the bottom of a chamber, the flaring
mouth of which reccives a plano-convex lens
whereby the rays are concentrated upon the calo-
rimeter. In this chamber as nearly a perfect vac-
uuam as is possible is maintained, and a water
jacket is provided so that the interior temperature
may be constant.

See “Scientific American Supplement,”’ * p. 1108,
where is also shown a modified form of instrument,
also by Ericsson, for obtaining the measure of the
intensity of the solar radiation at a given moment.

An apparatus to measure and record the varia-
tions of nﬁlight throughout the day, has been in-
vented by Herr Kreusler, of Bonn.

The apparatus has a special bearing upon plant
physiology, and consists of a drum, fixed with its
axis in the plane of the meridian, and adjustable
80 as to be at right angles to the sun’s rays. This
drum has its border divided into 24 hours, —12
noon and 12 midnight being in the meridian plane.
A strip of paper, sensitized with solution of bichro-
mate of potassium, and having divisions which cor-
respond to those on the drum, is placed round this.
A second drum closely surrounds the first, and is
turned by clock-work (from which it can be de-
tached) once in 24 hours, in the direction of the
sun’s apparent course. The second drum has a
slit for admitting light to the paper; its width is
such that any point on the paper is exposed 20 sec-
onds as the slit passes over. The whole apparatus
is placed in the open air under a glass bell jar.
The paper strip is placed in its right position at
night or under artificial shade (to avoid coloration),
and the outer drum slid over and so attached to
the rotating axis that the ‘ insolation slit ” is op-
posite the hour then present. The slit then begins
to move round the inner drum correspondingly to
the sun’s course. The impressed slip, when re-
moved in the evening, may ge JSfized by dipping in
water and drying between blotting paper, and shows
a mostly continuous succession of bands of various

“ Claim.—1. An acoustic battery for telegraphing, a ma-
chine which and dul ds, that, when ar-
ranged and sounded under symbolic formuls, they are made
to represent and express all the letters of the English alpha-
bet and all Arabic notatious, and when thus evoked into ex-
istence the machine reflects these sounds and transmits them
through naked wire, buried in the land or water, to thelr
destination, where they impart their various interpretations
with such distinctness and order to the auditor who receives
them as to become the most important and efficient commis-
sioners of intelligence.’

Ac’ti-nom’e-ter. An instrument for measu-
ring the power of the sun’s rays.

Herschel's actinometer (described on page 11,
% Mech. Dict.”), consisted in a small open recep-
tacle, attached to a fixed standard. .

Pouillet’s pyrheliometer (described and illustra-
ted op K 1837, “ Mech. Dict.”') was of polished sil-
ver. The vessel exposed to the solar rays contained
100 grams of water, was 100 millimeters in diame-
ter,and 15 millimeters in thickness. It was covered
on the exterior with lampblack. This instrument
could not, however, be used in winter when the
temperature fell below 32° Fah. .

To avoid the various defects of the instrument
and to obtain exact measurement of the intensity
of solar heat, Capt. John Ericsson invented the
actinometer, or solar calorimeter. The instrument

hades of brown. For comparison, Herr Kreusler
made a scale of 10 degrees of darkening, exposing
strips of the paper a given time under different an-
gles of incidence of light. Bands of the experi-
menta! strip that appear homogeneous are then
measured with reference to breadth and intensity,
and the sum of the products of those quantities is
taken as a measure of the action of light rays fall-
ing on the instrument in a given time.

Ac'tion. (Fire-arms.) Used generally, in ref-
erence to the position or some characteristic of the
firing mechanism ; as side action, snap action, etc.

Specifically — the iron body which lies between
the barrels and the stock.

Back action when the locks are bedded into the
stock alone.
| Bar action when the locks are bedded partly into
| the stock and partly into the action. Also called
Jore action.

Ac'tu-al Cau'te-ry. The application of ac-
tual heat, as of the searing iron or galvanic wire,
for searing or excision, as distinct from moxas or
caustics. The latter are included under the terms
potential or virtual cautery. See CAUTERY.

Ac’u-press’ure Pin. A uecedle for arresting
surgical hemorrhage by insertion and torsion.




ACUS.

ADJUSTABLE VISE.

Fig. 114b, p. 38, Part L, * Tiemann’s “ Armamen-
tarium Chirurgicum.”

A’cus. A needle. The term is especially used
in reference to surgical needles. A number are
mentioned on p. 12, ** Mech. Dict.” To these may
be added the

Acus capitata —a pin ;

Acus inraginata ;

Acus par 7
synonyms for the a. triguetra.

See also ACUPUNCTURATOR ; DERMOPATHIC IN-
;-;-m-m:sn . HYPODERMIC SYRINGE, etc., “ Mech.

ict."”

A-dapt’er. 1. (Optics). a. An attachment to
the microscope for centering or throwing out of
center the illuminating apparatus: it i moved by
rack and pinion. In the form shown it is specially
contrived for Beck’s ** International ” microscope.

, OF Gcus par ;

Adapter.

b. In the case of object glasses made by different
makers, and having different screws, a means for
ennbling such to be fitted to a body not specially
adapted to receive them.

c. An arrangement on a stand to facilitate the
use of the object-glass as a condenser.

2. In physical and chemical apparatus, a tube of
varying sized ends for uniting apparatus of differ-
ent sizes. Made of glass or rubber.

Add'ing Pen’cil. A small pencil-shaped add-
ing device or arithmometer, usually having a metal-
lic case and longitudinal slot with” graduations and
a traveling pointer, and a numbered disk.

Smith § Potts, ®* Sc. American o) 2.
¥ 44 Scientific Amer%?n," ';;‘;vﬁsﬁ
October 21, 1876.
Leuner, Ger., ® (‘ Dewtsche Gewerbe Zeitung,” reproduced in
“ S-. Am. Suppiement,’* * pp. 2701-2.
Pascal's Adding Machine, * Sc. Am. Supplement,” p. 42.

Ad‘it. (Mining.) Alevel. A horizontal drift

or raesage from the surface into a mine.

The Joseph IL mining adit, at Schemnitz, Hun-
ary, begun in 1782, was finished October, 1878.
ts length is 16,538 meters, a little over 10} miles;

that o% the St. Gothard tunnel being 14,920, and
the Mont Cenis tunnel 12,233 meters.

The object of the adit is the drainage of the im-

portant gold and silver mines at Schemmnitz. It

furnishes a geological section more than ten miles
in length. and gives not only valuable information
as to the downward prolongation of the lodes known I
in the upper levels, but some new ones have been
trawrse«ﬁ and the entire series of rocks, with their
mutual limits as well as modifications and occasional '
transitions, are disclosed without interruption.
T'he entire cost of the tunnel was 4,599,000 flovins, |
— abont $2,300,000. Its height is 3 meters; width, !
1.6 meter. By the methods of working employed
dariny the last three years it would have taken but I
27 years to do the entire work.

“There are 19 shafts at Pribram, which are connected at

various levels. The deepest is at Adalbert, which has reached
the depth of 1,020.1 meters and has thirty levels. It is the
deepest perpendicular shaft in the world. At the thousand-
meter level & station for magnetic observations is establizhed.
The underground workings also communicate with one an-
other throu&)% the great drainage tunmel ‘‘Joseph 1L.,”
which is 21,906 meters long. All the water of the mines is
raised to the level of this tunnel, which is 445 meters above
nea-level. The total length of the galleries is 245,089 me-
ters.”” — Prof. Jamss D. Hague, ** Report on Mining Inddus-
tries,”” * Paris Erposition Reports,” iv. 297.

The length in excess of the former statement is
due to the inclusion of some branch adits.

The Rothschonberger water-adit_at the Freiberg
mines was completed in 1877. It conducts the
water of the mines to the Elbe. The tanncl is ven-
tilated by eight air-shafts, and lies about 400 feet
below the deepest previous Freiberger water-adit.
It has a uniform height of 9.84 feet, with a some-
what smaller breadth. The present length of the
adit with its ramifications is 43,000 meters (all of
which length is now in use), and will be when com-
pleted over 51,000 meters, or 31} miles. The
cost of the tunnel is estimated at 12,000,000 marks
or $4,000,000, and will be paid for by a tax on all
the mines which it directly benefits. The gradient
of the floor is only 0.03m. in 100 meters.

Ad-just’a-ble-Beam’ Plow. Oune which has
a beam adjustable on a pivot upon the standard so
as to throw the nose of the beam in or out of land,
to adapt the implement to two or to three horses.

In one instancc the beam has a pivotal connec-
tion above the standard, its rear end being adjnst-
ably attached to a heavy rod that connects the han-
dles. The beam has what may fairly be called a
center connection, the pivotal point being in the mid-
dle of the work, or center of resistance.

Ad-just’a-ble-bed’ Press. A stamping, cut-
ting or drawing press, for sheet-metal work, which
can be set with level or inclined bed, to suit the
requirements of special work ; notably, the makin,
sheet-metal pans, box covers and bottoms, an
similar ware.

Ad-just’a-ble Plane. A joiner’s plane, g0 ar-
ranged that the angle of the bit relative to the bed
is adjustable to suit the kind of wood being worked.

The angle of the bit varies with the work ; the
harder the wood the steeper should be the pitch;
which may vary from 43° to 60°; indeed, if the
spokeshave be included, it may be <aid from 25° to
60°. The usual angle of the ground plane-iron is
a bevel of 259 ; in the spokeshave the usual back of
the bit becomes the hed.

The pitch of planes is considered under Pirca,
6, Planes, p. 1793, “Mcch. Dict.”

See, also, Holtzap ffel’s * Turning and Mechanical
Manipulation,” vol. ii.

Fig. 7.

Adjustable Plane.

Ad-just’a-ble Vise. One the jaws of which
may be inclined, being pivoted on the horizontal

" axis, so as to securc any desired presentation of the

work.

Fig. 8 shows a form of vise, the jaws of which
maintain their parallelisin, and are concertedly ad-
justable in a vertical circle to give an inclined pre-
sentation, or to bring either of the respective pairs
of jaws into position for work.



ADJUSTER.

6 AERATED WATER MACHINERY,

Ad-jus‘ter.
bringing into coa
tured perineum.

Dr. Agnew’s, Fig. 537,
mann’s “Armamentarium Chirurgicum,”

Ad-just’ing Cone. An oculist’s instrument
for measuring the distance betwecn the axes of the
eyes.

(Surgical.)

Fig. 8.

Adjustable Vise.

The instrument is shown in Fig. 9. Being held
in the right hand, a distant object should be looked
at with the right eyc through the hole in the right
hand cone; the other cone, fixed to an adjusting

Fig. 9.

Adjusting Cone.

arm, should then be moved backwards and for-
wards until the left eye sces the same object
through the aperture in the left cone, and the two
holes appear as one. The distance between the
eyes is then indicated on the cross bar, one side of
which is divided to inches and tenths, the other to
millimeters.

Adze. A wood-cuttin
ing blow, and with a bla
length of the handle.

Some memoranda of history and
given on pp. 16,17, “Mech. Dict.”
strictly modern varieties of American

Adze-plane. A rabbeting and molding tool,
especially adapted to solid paneling and used by
coach and pattern makers. It has gage adjust-
ments for depth and width of cut and for sweep
in circular or crooked work.

Fig. 11.

g tool used with a sweep-

¥rinciples are
‘ig. 10 shows
patterns.

Adze-plane.
The plane-iron is adjustable for pitch by set
screw and lever, and the bed relatively thereto by
thumb-screw on the side of the handle.

An instrument for
ptation the parts in case of rup-

. 115, Part IIL., Tie-

de at right angles to the |

Fig. 10.

-F

Adzes.
1. Flat head pattern. 7. Canoe puttern.
2. Square head pattern. & Cooper’s pattern.
8. Spur head pattern. 9. Special pattern.
4. Railroad pattern. 10. Stirrup pattern.
5. Round eye pattern. 11. Special pattern.
6. Shipcarpenter'spattern.  12. Special pattern.

The small =lotted arms attached to the sid
the adjustable fulerum are gages for depth,
a slotted piece on the bottom regulates horiz
distance From 4 guiding edge.

The cut shows an adze-plane
work.

The tool is perhaps well named as partakir
the characteristics of the adze and Yane; b
is alto nearly related to the spokcsgavc, th
handled in a different manner.

A'er-a-ted Bat'ter-y. (Electricity.) O
which the exciting liquid'is constantly agitatc
air injected into the bath in order to depolariz
negative element.

e. * “Scientific American Sup.,” Fig. 36, e 252
Byrn L Trl(z':ﬁjnur.," vi. 222,’7269, :articmlf'ly us
galvano-cautery.

Air as a depolarizer in a single fluid cell is f
in Pulvermacher’s hattery, *T'leq. Jour.)” vi. 3
A’er-a-ted Wa'ter Ma-chin’er-y. Var
ly known as “ Soda-water apparatus,” or “ Ma
ery for making carbonated waters,” the latter |
the preferable title.

The subject has been considered under the
mer title on Pp- 18-20 and 2236, 2237, «)
Dict.”  Some improvements will be noticed u
CARBONATED WaTER MACHINERY (which
and certain specific heads.

Hayward, Tyler & Co.’s (British) aérated
machinery, shown at the Paris Exposition, 18
described in “ Engineering,” * xxvi. 287, 288,
349-352.

The principle of an apparatus intended for 1
ing sparkling liquids, such assparkling wines, ¢
| ginger-ale, etc., is readily seen in Fig. 12, whic
| a hand-worked apparatus capable of produ

and specime




AERATED-WATER MACHINERY.

AERIAL TELEGRAPHY.

Fig. 12.

Non-continuous Aérating Machine.

sixty dozen quart bottles per day. It is on the non-
coutinuous principle, the agitator chamber on the
left being charged from time to time with the liquid.
This is charged by means of the gas-pump, whi¢h
receives the carbonic acid from the gas-liolder, and
t!ml: in turn from the generator on the extreme
right.

The wine or other liquor to be charged with car-
bonic acid gas is poured through the gun-inetal
cap on top, into the cylinder, which should be filled
about three-fourths full ; the gas is then drawn from
the gasometer by the gas pump, and forced into the
cylinder containing the wine; when the indicator
shows the requisite pressure, the working of the
pump is stopped, and the agitator in the cylinder
tarned a few times, which will cause the wine or
other liquor to take up the gas; a further quantity
of gas is then supplied by means of the pump, and
the yms must be renewed as the liquor is drawn off
into the bottles.

The bottling apparatus, shown beneath the cyl-
inder, has two cocks fitted into the cone or carriage,
through which the cork is driven; one is for sup-
plying the liquor from the bottom of the cylinder,
the other takes the surplus gas and foam or froth;

Fig. 13. it is connected by a
pipe to the top of
the cylinder, and
by this means none
of the liquor or gas
is wasted.

A'er-a-ting
Fil'ter. One in
which a current of
air is conducted
through the de-
scending water.
That made by the
Sanitary Engincer-
ing Co., of London,
is_of earthenware
(Fig. 13). The up-
per chamber has a
movable pan with
a block of mineral
carbon. The lower

British Aérating Filter. has granulated car-

bon. The water
chamber beneath be.
ing closed, the de-
scent of water dis-
places the air, which
uscends through the
granulated material
in contact with the
water.

A'er-a’tor. The
apparatus for aéra-
ting the water for
the fish-tanks at the
Aquarium of the
Trocadéro, shown in
Paris, is the inven-
tion of M. Gauckler,
who was also theau-
thor of the original

plan of the aqua-
rium. See AQuUa-
RIUM.

The water is that
of the Vanne aque-
duct, and as it is ob-
tained very near the
source of the river it
is deficient in oxy-

geir, which is essential to the life of the fish, and is
supplied by the apparatus shown in Fig. 14. It is
placed in the center of the system of tanks in the
aquarium, and consists of an application of the
principle of the Catalan trumpet (trompe) used to
operate the bellows in the iron smelting furnaces
of Spain, Elba, and clsewhere. It has a number of
glass tubes into which water is forced by hydraulic
pressure, carrying with it bubbles of air.

_ Apparatus for aéra- Fig. 14.

ting distilled water oun
board ship, belongs un-
der DISTILLING APPA-
RATUS, 1
A-e'ri-al Light Ap’- |
pa-ra‘tus. A balloon,
kite, or parachute light,
used, in a military sense,
for discoverinyg the posi-
tion, etc., of anenemy’s
camp at night. As used
in recent experiments
at Chatham, Britain, it
consists of a kite covered
with loose canvas, hav-
ing a parachute provided
with an arrangement for
exploding the fire-balls
which are sent up the
Jine holding the Kite. cadéro Aquarium.
The fire-balls being  Section.)

thus discharged, illuminate the surrounding coun-
try for a considerable distance. .

A-e'ri-al Pho’to-graph’ic Ap’pa-ra‘tus.
An apparatus for taking negatives from elevated
positions. The camera is supported by a balloon
steadied by guys, and the slides operated by cords
from the ground. Itis especially designed for map-
ping out an enciy’s position, reconnoitering, etc. —
¢ Photographic News.”

A-e'ri-al Te-leg'ra-phy. (Electricity.) A
method of telegraphing between points, dispensing
with wires, and using the aérial currents. The
current is reached by flying Kkites to a certain height
at each point, the strings being copper wires con-
nected to instruments at the ground ends of the
wire. Professor Loomis states that messages have

T
1T T

Gauckler’s Apparatus for Aér-
ating the Water of the Tyo-
( Vertical



AEROHYDRIC BLOWPIPE. 8

AEROPHORE.

been thus sent by him between points twelve miles
apart, using the atmospheric currents only in the
interval between the kices.

A’e-ro-hy’dric Blow’pipe. A blow-pipe for
buruing a mixture of hydrogen and air, giving an
iutense heat, and used for various metallurgic
works, such, for instance, as soldering platinum
with gold, the brazing of copper, and the autogen-
ous soldering of lead, without the use of an alloy of
tin. ‘The latter use is especially called for in the

roduction of leaden vessels to be used in the mak-
ing of sulphuric acid. One form of the apparatus
is shown in Fig. 738, p. 309, ““ Mech. Dict.” The
compound blow-pipe is the invention of Dr. Hare,
of Philadelphia; he used the combination of ox-

gen and hydrogen. The aéro-hydric was invented
{y the Count de Richmont, of France. It is elab-
orately shown in Figs. 395-398, article “ CHALU-
MEAU,” Laboulaye’s ** Dicti ire des Arts et Sci-
ences,” vol. i., edition of 1877.

A’er-o-phone. 1. An invention of Edison for
amplifying sound.

Its object is to increase the loudness of spoken
words without impairing the distinctness of the ar-
ticulation. The working of the instrument is as
follows : —

‘The maguified sound *proceeds from a large dia-
phragm, which is vibrated by steam or compressed
air. The source of power is controlled by the mo-
tion of a second diaphragm vibrating under the in-
fluence of the sound to be magnified.

There are three distinct parts to the instrument:

A source of power.

Au instrument to control the power.

A diaphragm vibrating under the influence of
the power.

‘The first of these is usually compressed air, sup-
plied under constant pressure from a tank.

Edison's AZrophone.

The instrument is shown in section in Fig. 15,
and consists of a diaphragin and mouth-piece simi-
lar to those of a telephone. A hollow eylinder is
attached by a rod to the center of the diaphragm.
The cylinder and its chamber, E, will therefore vi-
brate with the diaphragm. A downward move-
ment lets the chamber communicate with the out-
let FI, an upward movement with the outlet .
The compressed air enters at A and fills the cham- |
ber, which in its normal position has no outlet.
Every downward vibration of the diaphragm will ’
thus condense the air in the pipe €', at the same
time allowing the air in /3 to escape vid F'. An up-
ward movement condenses the air in B, but opens /. |

The diaphragm D is shown in scction in Fig.
16.  Its center is attached by a rod to a piston, P,
moving in a cylinder. The pipes C and B are
continnations of those designated by the same lct- |
ters in the preceding figure.

The pipe €' communicates with one chamber of
the cylinder, and B with the other. The piston,]
moving under the influence of the compressed air,

moves also the diaphragm, its vibrations being in
number and duration identical with those of the
diaphragm in the mouth-piece.

‘he loudness of the sound emitted through the
directing tube £ is dependent on the size of the dia-
phragm and the power which moves it. The former

Fig. 16.

A¥rophone.

of them is made very large, and the latter can be
increased to many hundred pounds pressure.— G.
B. Prescott.

“Engineer,”” ® xlvi., 425, Figs. 32, 33.

2. An invention of Edison’s, better known as a
megaphone. It cousists of a horn for talking, and
a pair of horns communicating by clastic tube:
with the ear, for listening. Sce MEGAPHONE.

An apparatus by Prof. Mayer for ascertaining
the direction of sound is known as a fopophone, an¢

may be referred to in this connection. ~ See Toro
PHONE.
A’er-o-phore. A respiratory apparatus con

taining a reservoir of vital air or revivifying com
position. Fig. 17

The agrophore de- g -
vised by Herr Schultz,
captain of the fire brig-
ade at Aschaffenburg,
Bavaria, depends upon
the regeneration of the
exhaled air, the oxygen
being reproduced as it
i consumed. It con-
sists of a simple reser-
voir of sheet-iron, into
which the products of
respiration are re-
turned. The respired
air is led from the
mouth by a flexible
pipe to a cylindrical
tube containing alayer
of wadding to intercept
dust, and pieces of
pumice-stone saturated
with caustic potash ab-
sorb the carbonic acid.
This tube is in direct
communication  with
the reservoir, as is also
another tube on the
other side containing
pumice-stone saturated
with dilute acetic acid and sprinkled with erysta
of permanganate of potassium. This latteris fo
replicing the oxygen absorbed in respiration, and f«
adding a certain amount of humidity to the ai
which makes it fresher for breathing. Fig. 1
shows a German fireman provided with the appar
tus. The flexible tubes for inhalation and exhal
tion arc connected with the bottom of the reservoi
The apparatus only weighs about 10 lbs.,, and m:
be used for half an hour tozether.

Schultz's Aérophore.



AERO-STEAM ENGINE. 9

AGATE BURNISHER.

The Galibert and the Rougquayrol § Denayrouze
respirators are shown on p. 1923, * “Mech. Dict.’

Bee, aleo, ‘ Scientific American,’* * xxxviil. 99. |

A’er-o-steam En’gine. See theory of the en-!
ne by Henderson, quoted by Thurston, “ Vienna
zpos. Rep’ts.,” ii. 151-160.
“Engineer” contains a description and illustra-;
tion of Wenham’s “ heated air engine,” the details
being taken from a paper read by C. W, Cooke be- |
fore the “ Institute of Mechanical Engineers,” in|
London. It belongs to that class in which the fire
is inclosed, and fed by air pumped in beneath the
grate to maintain the combustion, the whole, to-
gsther with the gaseous products of combustion,
ing made to act upon the piston.

In addition to the British and United States pat-
ents cited on pp. 20-23, “‘MHech. Dict.,” the follow-
ing British patents may be noted : —

Clark, 1,449 of 1863. Air is driven into the fur-
nace, is heated, rises with the products of combus-
tion, meets a fine spray of water, which is instantly
converted into superheated steam, and the whole
passes to the cylinder.

Miller, 932 of 1864. Steam and air combined.

Boulton, 1,291 of 1864. Steam and air combined ;
mingles gas also.

De Rosen, 5,398 of 1826. Volatile products of
combustion mingled with steam.

Vrooman, 3,083 of 1861. Charges air with mois-
ture, and then heats it in spiral passages.

James, 1,445 of 1864. High-pressure steam and
compressed air. The air is compressed hy the pis-
ton in the lower part of the cylinder, and the steam
then admitted to it.

Stevens, 1864. Vapor of oil is added to air,
steam, and volatile products of combustion.

Cruickshanks, Eng. Pat., No. 8,141, of 1839. Ex-

nds air (previously condensed) by heat obtained

rom liquid fuel injected upon red-hot clay balls.

Hall, 4,935 of 1824, decomposcs steam by passing
it through red hot fuel, whence the gases, togzether
with those resulting from the fuel, pass to the
working cylinder.

A’er-o-ther’a-py Ap’pa-ra’tus. An appara-
tus in which a patient is inclosed in a chamber of
compressed air as a therapeutic.

Itis the opposite of the depurator, described on
p- 687, “Mech. Dict.,” in which the expulsion of
morbid matter from the excretory ducts of the skin
is expedited by withdrawing the pressurc of the
atmosphere from the surface.

The aérotherapy apparatus is the invention of
Dr. Carlo Forlaninief Milan, Italy. Tt is claimed
that by increasing the pressuve, the air is forced
into the minutest’ passages of the lungs, and a mach
greater oxygenation of the blood is secured. This
18 realized by those who descend into the deep cais-
sons used in laying subaqueous foundations. Fire
and lamps also burn with great energy under these
circumstances.

A view of the Forlanini apparatus is reproduced
in the “ Scientific American,” * xxxv. 63.

See, also, Wure's compressed-air bath shown at
Fig. 67, page 31, ** Mech. Dict.”

8’the-si-om’e-ter. (Swrgical.) An instru-
ment for the determination of the cutaneous sensi-
bility. Invented by Dr. Sieveking, of London,
1858.  In the original form it was simply a modi-
fication of the common beam-compass. ~See Fig.
279, page 87, Part L, Tiemann’s * Armamentarium
Chirurgicnm.”

The * Medical Record,” 1872, gives a drawing
and description of an instrument by Dr. Alfred L.
Carroll, constructed on the general plan of the two-

legged compass, but with each free extremity di-
vided into two points, one blunt and the other
sharp. (Left-hand instrument in Fig. 18.) Thia
arrangement enables the observer to determine the
comparative seusibility to contact and pain at differ-
ent distances by simply substituting the one pair of
points for the Fig. 18.
other. Dr.
Clymer pro-
vides himself
with two pieces
of cork or two
small shot, and
accomplishes
the same result
by placing
them upon the
sharp points of
the ordinary in-
strument when
he desires to
test the sense
of contact
without danger
of exciting that
of pain.

he right hand instrument, by Dr. Vance, exhib-
its a completely portable instrument. When closed,
the points are in coaptation, and are received in the
case the same as the blades of a knife shut into its
handle. When opened and the points separated,
the distance between the points is denoted by the
position of the slide, which is so arranged as to
move over a scale engraved on one arm of the
methesiometer. The scale is divided into inches
and twelfths of an inch. The points can be sepa-

NA

Dr. Elbery's Esthesiometer.

Zsthesiometer.

rated to the extent of 6. When closed, the in-
strument is 44’ in length.

Fig. 19 shows Dr. Elberg’s ZEsthesiometer with
electrode points.

See description of the principles and application
of the instrument, under ESTHESIOMETER, p. 809,
“Mech. Dict.” Also, article by Dr. Reuben A.
Vance in “Canada Lancet,” iv., Febh. 1872; and
“Medical World” of the same year.

Af'ter Wale. (Saddlery.) The body of a
collar ; the portion against which the hames bear,
and which rests upon the shoulders of the horse.
The forward part of the collar is the rol/.

Aft'gate. The tail-gatc of a slnice or lock.

Ag’ate. A burnisher. So called because fre-
quently made of that hard material. Blood-stones
and dog’s teeth are also used for burnishers.

Ag’ate Bur’nmish-er. A burnisher specially
used in dental operations and bookbinding; in the
former for surface-finishing cement or oxychloride
fillings ; in the latter for smoothing the surface of
gold leaf on book edges and covers.
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Fig. 20 shows some forms of dentists’ burnishers.

A-ga’'ve. Nets of agave fiber were shown in
the Agricultaral Hall, Centennial Exhibition, from
the Argentine Republic.

“ The pita (Mexican Jtle) is a variety of the agave, very
prolific and yielding fibres varying in quality from the
coursest hemp to the finest flax. 1t is used for the manu-
facture of thread, co e, hammockr, paper.:' — Squier’s
4 States of Central America,” New York, 18568. See, alco,
his ¢ Notes on Central America,” 1855.

Fig. 20.

Wi

Dentists’ Agate Burnisiers.

Age’ing. Imparting the characteristics of flavor
of ripeness or age, as of clay, wine, whiskey, calico,
etc. See p. 23, “ Mech. Dict.”

Sweet’s apparatus for ageing distilled spirits is
shown in ‘“Scientific American Supplement,” * p. 181.

Ag-glom’er-a’ted Bat'te-ry. (Electricity.)
One in which the deploarizing salt is united by a
cement and pressure so as to form a solid block
with and around the negative, the porous cup be-
ing dispensed with. The improved Leclanch§ is
an instance.

Niandet (American Translation), * 189.
* Tel-graphic Journal’* * vii. 3.

A pump used for this purpose
is shown in “Manufacturer and Builder,” * x. 128.
The oil is treated with one and one half per cent.
of sulphnric acid, by which it is bleached. It is
then washed with a solution of caustic soda, fol-
lowed by a little ammonia, by which the acid is
neutralized.

2. A device in the carbonated water apparatns
to stir the gas and water together and cause the ab-
sorption of the former by the latter. See Car-
BONATED WATER APPARATUS; see also cuts on
p- 2236, “Mech. Dict.”

A-graffe’. (Fr. Agrafe.) A clasp. A hook,
cyelet, or wire, by which a piano wire is firmly held,
s0 a8 to prevent the translation of vertical vibration
to the portion of the string between the bridge and
the pin.

Decker’s agraffe is a stud secured directly to the
wrest-})lank.

Ag'ri-cul’tu-ral Boil’er. A boiler or caldron
for cooking food for animals.

The cooking apparatus made by Fouché, of Paris
is shown in Fig. 21. It is made in copper or iron
and is adapted to burn all species of fuel. Omn

Fiz. 21

Bodin's Agrirultural Boilrr.
the sides of the furnace. When at work. the
{ tom of the caldron fits within the top of the
; nace, cleats on the vessel resting on the rim of
lower section.
When the caldron is to be discharged, it has
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to be lifted clear of the furnace so that it may
swing clear. This is done by means of the hail,
cams on which raise the axis of suspension of the
kettle, and it may then be tipped, as shown in the
figure.

Bodin’s agricultural boiler is made in scveral
forms, and is of cast-iron.

It is provided with grates for wood or for coal, |

and has additional steaming chambers, which may
be fitted on when required 10 increase the capacity,
the contents of each being kept distinct.

It is easily transported in sections, economical of
fuel, and ready for immediatc use in any place
without setting in masounry.

‘I'he agricultural boiler of 7'ritschler, of Limoges,
France, is portable, and has a civculation of water
from the water-bath to the interior caldron, and

Fie. 23.

Tritschler’s Circulating Boiler.

vice versa. The water flows over the edge into the
inner vessel, and out acain at holes in the bottom.
The flame courses twice around the caldron, fol-
lowing a helical flue.

Beard’s hog scalding kettle and food-boiler is an
oblong sheet metal tub with a fire under one end,
like some species of evaporators.

Chaff sifter.

Chain harrow.
Cheese press.
Chicken coop.
Chicken feeder.
Chopping mill.
Churn.

Cider mill.

Cider press.
Clevis.

Clod clearer.

Clod erusher.
Clover huller.
Clover-seed gatherer.
Cockle separator.
Colter.
Combination plow.
Compound cotton press.
Concasseur.

Coop.

Corn cleaner.

Corn cracker.
Corn cutter.

Corn drill.

Corn hook.

Corn husker.

Corn mill.

Corn planter.
Corn plow.

Corn sheller.
Corn-stalk cutter.
Cotton cultivator.
Cotton cylinder.
Cotton gin.
Cotton-picking machine.
Cotton planter.
Cotton plow.
Cotton press.
Cottdn scraper.
Cotton-seed huller.
Cotton rweep.
Cotton-tie fastener.
Cotton truck.
Cotton-worm destroyer.
Cranberry picker.
Creamery.

Crutch.

Cultivator.

| Cutter.

Banks’ farmers’ boiler is circular, of sheet-metal,

hung on trunnions in a furnace, the front part of
which is hinged, and is moved aside when the cal-
dron is to be tipped to discharge the contents.

The last two mentioned are made in Chicago.

Ag'ri-cul’tu-ral En'gine. A steam-cngine for
farm work. Used especially in this country for
threshing, but having a very much wider use in
Britain and France. It is specially constructed
when designed for traction, and for plowing. See

Dairy implements.
Decorticator.

Disk harrow.

Ditch clesner.
Ditching machine.
Divider.

Double harpoon fork.
Double-mold-board plow.
Double plow.

Double shovel plow.
Double-tub press.

Drag.

Drag chain.

Drain cleaner.
Drain-tile layer

Drill. .
Dropper.

Drying house.

Duck's foot cultivator.

PorTaBLE ENGINE STEAM PLow. {::: 'ﬁ;.er,
Ag'ri-cul’tu-ral Im’ple-ments. See¢ under | Ensilage.
the following heads : — Ensilage cutter.
Epinette.
Agricultural boiler. Breaker. Equalizer.
Aplatisseur. Broad cast seeder. Espalier.
Apple grinder. Brooder. Evaporator.
Artificial mother. Broom-corn scraper. Excavator.
Asparagus buncher. Broom-corn siger. Expanding cultivator.
Aspimator winnowing wa- Broom sewing h Fanning mill.
chine. Broom trimmer. Farm cart.
Baling press. Broom vise. Farmer s tool-box.
Balk. Broom winder. Farm mill.
Barh wire. Brush plow. Feed boiler.
Barley fork. Bush hook. Feed crusher.
Bean mill. Butter box. Feed cutter.
house. Butter case. Feed mill.
Beetle destroyer. Butter print. Fencing machine.
Beet-root seeder. Butter tub. Fertilizer distributor
Binder. Butter worker. Fertilizer mill.
Binding reaper. Cake breaker. Fertilizer sower.
Bisoc. Cake grinder. Field roller.
Blade. Calf pail. Flower-stand.
Black land plow. Cane knife. Fodder cutter.
Board fence. Cart roller. Fodder mill.
Bramble scythe. Chaff cutter. Forage cutter.

Fonfe press.
Forking spade.
Fountain pump.
Frost cog.

Fruit basket.
Fruit-box.

Fruit dryer.
Fruit evaporator.
Fruit pitter.
Fruit press.

Fruit separator.
Gage wheel.
Giang cultivator.
Gang plow.
Garden engine.
Garden loop.
Garden tools.
Gate.

Geddes harrow.
Germination apparatus,
Gorse cutter.
Grafting tool.
Grain cleaner.
Grain crusher.
Grain cutter.
Grain drill.
Grain fan.

Grain measurer.
Grain screen.
Grain separator.
Grain veutilator.
Grape crusher.
Grape mill.
Grape press.
Grapple hay-fork.
Grist mill.
Groomer.

Grub hoe.

Grub hook.
Half-shovel plow.
Hand corn-planter.
Hand cultivator.
Hand rmke.

Hand seeder.
Hand thresher.
Harpoon hay-fork.
Harrow

llarrow cultivator.
Harvester.
Harvester cutter.
Harvester knife.
Hay-band machine.
Hay-band twister.
Hay carrier.

Hay clevator.
Hay fork.

Hay knife.

Hay loader.

Hay maker.

Hay press.

Hay rake.

Hay tedder.

Hay unloader.
Hemp knife.
Hennery.
Hill-side plow.
gitching post.

ov.
Hoeing machine.
Hog scalder.
Hog trough.
Honey extractor.
Hoof cushion
Hop picker.
Horner.

Ilorse bircuit.
Horse boot.
Horse collar.
Horxze groomer.
Torse hay-fork.
Horse hoe.
Horsge power.
Horre rake.
Horre rough.
Horse shoe.
Horse-shoe stud.
Hoverer.
Hurdle.
Husking glove.
Hydromére.
Incubator.
Insect destroyer.
Intermediate motion.
Irrigator.
Jointer.
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Knife-head.
Land roller.

Lap ring.

Lawn mower.
Lawn sprinkler.
Lifting gate.
Listing plow.
Litter cutter.
Loose box.
Maize cutter.
Manger.

Manure drag.
Mare.

Meat chopper.
Milk cooler.
Milking tube.
Milk pan.

Milk skimmer.
Mole trap.
Movable fence.
Mowing machine.
Oat crusher.
Oat separator.
Oil-cake breaker,
Oil-cake grinder.
Oil-cake mill.
Olive press.
One-horse plow.
Overshot separator.
Peat spade.
Picket fence.
Picket pin.

Pig trough.
Pitter.

Planter.

Plant sprinkler.
Plow.

Plow fender.
Plow holder.
Pony plow.
Portable cider-press.
Porter.

Post auger.
Post-hole spoon.
Potato assorter.
Potato-bug destroyer.
gotato coverer.
otato df T.

Potato hioﬁ:
Potato planter.
Poultry coop.
Poultry feeder
Prairie breaker.
Prajric renovator.
Pruner.

Pruning saw.
Pruning shears.
Pulverizer.

Rail fence.

Rake.

Reaper.

Reaping machine.
Rice drill.
.Rice huller.

Rice machinery.
Rice thresher.
Riddle.

Ridging plow.
Riding cultivator.
Ripple.

Road grader.
Road plow.
Roller.

Rolling colter.
Rolling colter plow.
Roat cutter.

Root grinder
Roo* puller

Root pulper.
Root shredder.
Root slicer.

Root washer.

Scurificator.
Scraper.
Screw press.
Scuffl hoe.
8eed drill.
Seeder.

Ag’ri-cul’tu-ral Lo’co-mo’tive. A self-mov-

8eeding barrow.
Seeding machive.
Separator.

Share

Sheaf band.

8heaf binder.

Sheep-rack.

Sheep-shearing machine.

8hoe .

Shovel plow.

Sifter.

Single shovel plow.

8keleton roller.

8kim-colter plow.

8kim-plow.

8led harrow.

8lip ahare.

8oil pulverizer.

Spraying machine.

Bpring hoe.

Sprinkler.

Stable.

Stable cleaner.

Stable fittings.
tacker.

Btalk cutter.

Stall.

Steam plow.

Bteam plowing engine.

Steam reaper.

purposes on farms and plantations. But little used
as yet in America, but much used in parts of Eu-

pe.
See the following : —
“Engineering’ . . ®xxiii. b7.

Ruston & Proctor, Br.

Wallis § Steevens, Br. . ‘‘Enginecring* .
“ Engineering - .
‘“Engineering .
“Engineering ** .

Aveling § Porter, Br. .
Brown & May, Br.
Houard,Br. . . . .

. ® xxiv. 142.
. * xxvi. 26.

. *x. 452 467,
. *xxv. 48,

Aig’let. The metallic sheath at the ond of a

lace or cord.

Ai'no Cloth. (Fabric.) A cloth made by the
Ainos (tribes of the Saghalien, Yesso, and Kurile
islands), from the divided fibers of the elm, beaten
80 as to obtain bast layers, which are split and

woven.

See Prof. Penhallow * in “ American Nut-

uralist,” also  Scientific American Supplement,”

3883.

Air (or foul air). A molder’s term, signifying
all the gases generated and driven through the
sand and from the mold by the hot metal.

A ir-ap’pa-ra’tus, Blow’ers, Ven'ti-la’tion
etc. See under the following heads : —

Aérated water machine.

Hot-air syringe.

Hot-blast blow-pipe
Hydraulic blower.
Hydro-pneum. accumulator
Kite.

Laboratory forge.

Miner’'s forge.

Mine ventilator.

Organ blower.

Parachute.

Pneumatic conductor.
Pneumatic dispatch.
Pneumatic elevator.
Pneumatic grain elevator.
Pneumatic hoiss.

Pne tic pump.

Stone clearer. Aérating filter.
Straw cutter. Aérator.
Straw elevator. Aé¥rophore,
Straw knife. Agitator.
8tream fence. Air bag.
8tring binder. Air brake
Stump extractor. Afr chamber.
Subsoller. Alr compressor.
Subsoil plow. Air engine.
Sugar-land plow. Air equalizer.
Sugar spile. Air filter.
Sulky cultivator. Air governor.
Sulky plow. Air injector.
Sulky rake. Air moistener.
Sweep. Ajr-pressure \!
Sweep rake. Air pump.
Sweet-potato digger. Air reservolir.
Swivel plow. Alr ship.
Tea-preparing machine. Air telegraph.
Tedder. Air trap.
Thatch-making machine. Air valve.
Three-horze cultivator. Aspirating filter.
Threshing engine. Aspirator.
Threshing machine. Balloon.
Tie. Bench forge.
Tobacco cultivator. Bellows.
Tobacco cutter. Blast regulator.
Tobacco g lating mn- | Bl .

chine. Blowing engine.
Tobacco hook. Blowing machine.
Tobacco £pinning machine. Blow-pipe.
Tobacco stripper. - Brazing blow-pipe.

Toggle preas
Tongucless cultivator.
Transplanter.

Treble tree.
Trenching plow.
Triple gang plow.
Triple plow.

Triple chovel plow.
Trough.
Turning-mold-board plow.
Turnip cutter.
Turnip drill

Turnip fingerer.

Vine puller.

Vineyard implements.
Vineyard plow.
Walking cultivator.
Walk scraper.

Weed scythe.

Wheat riddle.

Wheat separator.
Wheel hoe.

Wine filter.

Wine press.
Winnower.
Winnowing machine.
Wire fence.

Wire trellis.

Carbonated-beverage app’s.

(ompressed-air engine.
Compressed-air governor.
Compressed-air pump.
Damper.

Damper regulator.
Double-blast forge.
Exhauster.

Exhaust fan.

Fan.

Fan blower.

Fan forge.

Fan jet.

Fanning mill.

Fog trumpet.

Forge.

Gas blow-pipe.
Greenhouse ventilator.
Guibal fan.

Hand blower.

Pneumatic railway.

Pneumatic screw.

Pneumatic signal.

Pneumatic telegraph.

Pneumatic tube.

Pneumatic tubular dispatel

Portable forge.

Pressure blower.

Pressure regulating valve.

Pressure regulator.

Respirator.

Riveting forge.

Rotary blower.

Speaking-tube whistle.

Steam fan.

Suction fan.

Traveling forge

Tube whistle.

Tuyere.

Vacunm chamber

Vacuum pump

Vanuer.

Vanning machine.

Ventilating apparatus.

Ventilating cowl.

Ventiluting light.

Ventilator.

Water a¢rating apparatus.

Wall ventilator.

Water column
pressor.

Water tuyere.

Whistle.

Wind car.

Windmill.

Wind-wheel.

Workshop forge.

air-com

Air and Cir'cu-la’ting Pump. A ste:
engine, which in addition to the duty of  thc
pump in condensing engines, pumps the water fr

the hot well into the boiler.

Sec, for instance,

Blake combined air and circulating pump, *“ 34
ufacturer and Builder.” * xii. 4.

Air Bag.

1. Air bags for raising sunken sl

i were tried by Captain Gowan on the wreck of
ing steam-engine especially adapted for traction | U. S. steamer ‘¢ Missouri,” in 1851, and again
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sunken Russian men-of-war at Sevastopol. In
1864 air ba%were applied for raising a steamer
sunk in the Lake of ﬂoden ; in this case the bags,
owing to some defect, gave way. The Alexandrov-
sky svstem has rendered good service to the Govern-
ment and commerce of Russia on several occasions.

“ The bags adopted in the Russian navy are, when in-
flated, of cylindrical form, measuring 12/ in dismeter and
% in length. They are composed of threc layers of the
thickest canvas saturated with India-rubber. Their liftin
power averages Sixty tons. In order to lift a vessel, severa
chains are drawn by divers under her bottom, and air bags
attached to the ends of each of them as near the ship’s bot-
tom as possible: the bags, being inflated by means of air-

ps, cause the ship to rise. Before pumping air into the
, all the chains are connected in a transverse direction,
€0 as to form one system, thus preventing the pairs of bags
from sliding off from beneath the hull of the ship. As the
vessel riscs the surrounding water-pressure decreases, and
the excess of air passes out through safety-valves.”” —‘‘En-

See, , Fig. 4148, p. 1847, “ Mech. Dict.”

2. (Surgical.) Specifically, Politzer’s air bag for
inflating the Eustachian canal and treating diseases
of the middle ear. See f; Fig. 2678, p. 1185, *“ Mech.
Dict. ;  Fig. 1814, p. 869, ibid.

See, also, Figs. 179-182, 184, pp. 39, 41, Part II,
Tiemann’s “ Armamentarium Chirurgicum.”

Air Box. (JMining.) A wooden tube used for
ventilation in a mine when there is only one shaft.

Air Brake. (Railway.) A railway brake op-
erated by air, either by the compression or vacuum
method. :

In the former, the air i3 compressed by a pump
on the locomotive, and conveyed by pipes, and by
flexible tubes between the cars, to cyﬁnders under
each car. Each cylinder has a piston which oper-
ates the brake levers.

The Westinghouse brake is an instance, and is
described and represented on p. 356, “Mech. Dict.”

The Loughridge brake is similarly actuated.

In the latter form (vacuum), the air is exhausted
from the device beneath the car, and the pressure
of the atmosphere operates the brake-levers.

The Eames and Smith brakes are of this class.

See RaiLwaAY CARr BRAKE.

Air Bridge. An arrangement for injecting air
at the bridge of a furnace, in the rear of the grate
surface. Examples of bridges are numerous in
Plate LXL, and page 2327, “ Mech. Dict.”

McMurray’s corrugated-iron air bridge and fuel
economizer, is shown in “Scientific American,”
* xxxvii. 374.

Air Cam’el. A lightering device, consisting
of a caisson placed beneath a vessel to diminish its

draft of water to enable it to pass a relatively shal-
low channel.

The early use of the camel in Holland is referred
to on p. 1874, “ Mech. Dict.,” under the caption,
Ra181NG SUNKEN VESSELS. Seealso AIr CUSHION.

Air Cham'’ber. In Fig. 24, a is an air chamber
to be placed over the
suction cylinder in
deep wells, the
pump rod working
through it.

Also used as a
vacuum chamber
under a suction
pump. With a
force pump two may
be used with advan-
tage; one as an air
chamber above, and
the other as a vac-
uum chamber be-

Fig 2.

V7

A or Vacwum Chamber for
Pum,

1ps. inder.

neath the pump cyl- |

In the same Fig., b is a chamber to be placed
where the elbow would be in the angle of the as-
cending suction pipe and the horizontal water pipe,
or placed alongside of the pump when the situa-
tion should require it.

Air'-cock. A faucet to allow escape of air: as
in the case of the air-cock, otherwise known as a

t-cock, to allow escape of air from the steam cyl-
inder when starting the piston.

Fig. 25.

Air Cocks.

The figure shows the ordinary straight nose air-
cock, and the bibb-nozzle air-cock.

See also CYLINDER COCK.

_Air Com-press’or. Applications of compressed

air : —

Static : Employed in a condition of permanent
elasticity.
belll; Air reservoir in pumps. Regulators. Diving

2. Pneumatic piles and caissons. Tubular foun-
dations.

Dynamic : EmPloyed in movement.

8. Elevation of liguids ; ejectors.

4. Displacement of liquids.

5. Blowers: rotary, collapsible, and piston.

6. Air-guns.

7. Air-pumps and compressors.

8. Ventilation by chimney draft (vacuam).

9. Compression, and transport of compressed

10. Compressed air locomotives.

11. Pneumatic railway brakes, tubular dispatch,
and telegraph.

12. Ventilation by injection of compressed air
(plenum).

The air compressors at Mont Cenis, and Hoosac
gouu,tain, are referred to on pp. 27, 28, “ Mech.

et

Under the caption “ AR A8 A WATER ELEVa-
TOR,” various devices of the nature of ejectors are
shown to the number of nine illustrations, embra-
cing the famous device at Chemnitz, and many
novel devices growing out of the deep oil-wells.
See also Calles” AERO-HYDRO-DYNAMIC WHEEL.

AIR-COMPRESSING MACHINES are shown on pp.
81-33, “Mech. Dict.,” both simple and compound.

Under CoMPRESSED-AIR ENGINES, are shown the
Gowan colliery engine of Glasgow and the Som-
meilleur apparatus at the Bardonneche end of the
Mont Cenis tunnel. The latter form of apparatus,
depending upon the compression of air by the body
of descending water, is maintained in the Colladon
apparatus, yet in much favor on the Continent of
Europe, in positions where water is abundant and
fall sufficient.

The tendency, however, is to the stcam-driven air-
pump, of which one or two examples will be offered.

The Gowan colliery engine is also shown on p.
10, article Air comprimé, Laboulaye's *“ Dictionnaire
des Arts et Manufactures,” Fig. 3321, Tome iv., edi-
tion of 1877,

The Modane air compressors of the Mont Cenis
tunnel are shown and described in the last-men-
tioned work, Figs. 3322, 3323, and accompanying
text. .
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The compresseur Colladon is shown in the same
work at Fig. 3324, article “Air comprime,” Tome
iv., edition 1877. It was used at the St. Gothard
tunnel.

Brunnin’s water column, or air-compressor, is
described in the “Revue Universelle des Mines,”
1879, the article being reproduced in “Van Nos-
trand’s Engineering Magazine,” * xxi. 9.

The action of the machinc is in two periods : the
first consists,in compressing the air in a closed cyl-
inder by direct pressure of the water; the second,
during which the water, haying done its work,
flows out. The compressor has a cylindrical reser-
voir with double seal valves of unequal diameter,
one to admit the water, and the other to subse-
quently discharge it. T'wo other valves serve scv-
erally to admit fresh air and to discharge com-
pressed air to a special holder.

The air-compressor designed by MM. Dubois
and Frangois, to drive drills for sinking shafts, is
shown in Fig. 26.

Dubois & Frangois’ Air Compressor for Driving Shaft-sinking Drills.

“The arrangement consistsa of an air reservoir of 280 cubic
feet capacity, of which from one fourth to three eighths is
occupied by the injection water, and the remainder by the
compressed air. Two iron pipes, 2/ in diameter, conduct the
air to the drills, which are four in number, and on the Du-
bois and Francois system. The diameter of the cylinder is
3y, and the stroke 7}/’. The frame is formed of wood and
iron, and has two vertical iron standards 8.9376// in diameter ;
each standard carries a horizontal screw, and the drill is
mounted on a8 nut moving on the screw, and having a range
of half a circle. During the period of blasting and extrac-
tion of the spoil, the frame and drills are lifted, and when
at work it rests upon a timber substructure. The compressor
is intended to deliver air at a pressure of %ntmo. heres.
It is actuated by a steam cylinder 29}/ stroke and 13} in
diameter, and the piston-rod is attached direct to the piston
of the compressor. The compressor cylinder has the same
stroke and diameter as the steam cylinder, and the ends are
inclined as shown in the section; they are fitted with two
valves for the admission of the air, and at each end there are
two g tal valves arranged az shown. Into each end of
the cylinder there penetrates the perforated extremity of a
pipe, and through these, at every stroke, water is injected
agninst the piston and the sides of the cylinder to prevent
the heating due ‘o compression. The water iz not allowed
to accumulate beyond the level shown in the section, an
overflow being provided, operating automatically. The fol-
lowing advantages are claimed for the arrang t: 1. The
area of the inlet valves is very large. 2. The water injection
ceases at the t when 1t b unnecessary, that is
to say, when the air reaches in the cylinder the rame pres-
sure that it has in the reservoir. 3. The compressor may
be worked at a speed from 40 to 50 strokes per minute.
At the coal miner of Wérister it was used in sinking two
shafts, each 666 ft. deep, and the results of working with
this system have been highly satisfactory.” — Revue Indus-
srielle.

The Clayton duplex air compressor, shown in
Plate I., has two horizontal steam cylinders and
two air cylinders, securely bolted on a very strong
frame, the steam pistons communicating most of
the power through the yokes to the compression
pistons. The fly-wheel is placed between the two

compressors, and on each end of the fly-wheel shaft
is a crank, which cranks are set at right angles to
each other, so that when the full compression of the
air is attained in one compressor the opposite crank
exerts its full force to complete the strokes, thus
giving an even and uniform motion without any
danger of the machine sticking on the center.

In the later form shown in the plate, a connect-
ing rod is substituted for the former sliding journal
boxes (shown in Fig. 1524, p. 650, “Mech. Dict.”) ;
the yokes are connected at top by a rod, and at the
bottom by a distauce picce which scrves as a slide,
working on a long slipper guide which is adjustable
and is placed inside the frame to relieve the cylin-
ders from the wear incident to the weight of the
pistons, rods, and connections.

The steam and air cylinders are united by ten-
sion rods above. The cngine is duplex. the two
portions acting upon the same crank shaft, the fly-
wheel on which occupies the center of the machine.
The air cylinders are cooled by the application of
water in jackets so
arranged that the
cold water is first
brought in contact
with a portion of
the top, and then
forced around the
extreme ends of
the cylinders where
the heat is great-
est, the water then
traveling  upward
around the center
or cooler portion of
the cylinders.

The adjustable
tripping device can
be set to lift the
discharge valves at any point in the stroke, afford-
ing free escape for air in the cylinder as soon as it
has reached the working pressure. The air gover-
nor can be set to any pressure desired, and will not
allow the pressure on the rock drills or other ma-
chinery to wary, notwithstanding the pressure of
steam or the number of drills at work. gee Fig. 27.

The lubricating valve supplies the air cylinders
gt each stroke with a fixed amount of lubricating

ud.

The engines are disconnectable, so that one only
may be worked when necessary for repairs or for
other reason.

The “Mining Journal” (British), 1877, has a dis-
cussion on the respective constructions and uses of
several air compressors ; the article is in part re-
produced in “Scientific American Supplement,” * p.
1491.

It describes the “ Moonta,” * named from mines
in South Australia, and in use in the Isle of Man,
and in Cornwall ; the “ Flower ” compressor, used
at the Powell Duffryn Collicry, South Wales, and
the *Festiniog ”-tunnel compressor. It also re-
fers to the cost, and some points in connection with
the following air-compressors: —

Sommeiller. Colladon.
Cockerill Foundry.

The following references to air-compressors may

also be consulted : —

Bowers . ®“Tron Age,” xix., April 26, p. 9.
*“Eng. § Min J,” xxv. b6.
® ¢ Scientific Amer.,” xxxvii. 15.
Brunnin “J-on Age,” xxivy, July 20, p. 18,

: * “Van Nostrand's Mag.," xxi. 9.
“Revue Universelle des Mines,”

1879.
*“Eng. § Min. J.,” xxi1. 183

Fr. (wuwr.co'lul.nni

Burleigh . . . . .
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Caytom . . . . . . “'Lg:s;. §B.,ix.9:*xii.9; *xii.
® ¢ Technologist,” Feb., 1877.
® U Scientific American,” Feb., 1879,
® “Jron Age,” xix., May 3, p. 1.
® “Jrom Agle,” xxii., Sept. 19; Dec.

19, p.
* “American Manufact.,” Jan. 9,

1880, p. 13.
“Engincering and Min. J.," Sept.
14, 1878.
Colladom . . . . . Article ‘‘Air Comprimé,’ Fig.
3329, * Laboulaye’s Diction-
ary,” vol. iv.

Cranston, Br. . . .
Dubois & Frangois .

. ®“Engineering,” xxii. 820.
¢ Scientific American Sup.,” 837.
. ®“Engineering,” xxi. 249.
* ' Scientific American Sup.,” 349.
*® ‘' Revue Industrielle,” 1876.
(duplex) . * *‘ Scientific American," xli. 410.

Ericsson . '“";"82""‘“" Artisan,” March 18,
*.
Ferrouz . ‘¢ Scientific American Sup.,” 311.

L. L. ‘‘Scientific American Sup.,” 1460.
Genesoe Falls . . . . ‘‘Scientific American,” xlii. 318
Gowan Colliery, Glasgow * “L;boulaaéel’: Dictionary,” iv.,

ig
Gwid § Garrison . . ®‘‘Scientific American,” xxxvi. 310.
Hathorn, Br. . . . #“Engineer,” xlvil. 1is.
“Jron Age,” xx., Nov. 29, g‘ 7.
“M]eg’!’lg Jowrnal” (Br.), Nov. 2,

Ingersoll. . . . . . *‘DRm.and Sc. Press,” xxxvii. 177.
Normandy Stillwell § Co.* * ineer,” xlvil. 352,
Factory at Norwalk . . ®“Saentific American,” xlii. 367.
Norwalk (compound) . ® ‘“Eng. and Min. J.,” xxx. 141.
Patton (water elevator) ® ‘“Min.and Sc. Press,” xxxviil. 25.
Rand . . . . . . .*“Eng and Min.J.," xxx. 286.
Rand § Waring . . .® “Arlrée_v;.ean Artisan,” Feb. 15,
7
Rider . . . . . . .%*‘“Lon Age,” xviii., Nov. 23, p. 1.
* ¢ Engineer,” xlii. 263.

Robey, Br. . . . . . *‘‘Engincer,” xlii. 129.

® Y Scientific American Sup.,” Tl4.

Royee . « « o« *%American Engineer,” Nov. 1874.
Sawteld . . . . . . ®“Scientific American,” xxxv. 890,
Sommeiller, Modane . Article ‘‘Air Comprimé,” “La-
. boulaye's  Dictionary,” Fig.
, vol. iv.
. # “Engyneer,” xli. 478.

Steel (Treatise), Br. .
Stwgeon, Br . . . . ®“Engingering,” xxviii. 51.
®“Trom Age,” xxiii., Jan. 9, p. 1.
Sutro Tunnel . . . . ®‘“Engineer,” xlix. 96.
Wetter-on-the-Ruhr, Ger.® *‘ Engineering,” xxx. 185.

Wyllie, Br. . . . . ® “Engwneering,” xxi. 617.

Za.lme_r": * Transmission of Motion by Compressed Air.”

m’s :: %if Comprimné.’? Parizs, 1870.

Drinker’s neling, Erplosive Compounds, and Rock
Drills.?  New York, 1878. ’

Air'-coolling Ap’pa-ra’tus. See AIR-RE-
FRIGERATING APPARATUS ; ICE-MACHINE.

Air'-cross’ing. (Afining.) An arch built over
a horse-way or other road, with a passage or air-
way above it. :
. Air Cush’ion. Air cushions, distended, serv-
ing to support a vessel upon a camel or shallow-
water ship-float, are shown in *‘Engineering,” * vol.

xxiii., p. 369 ; and the same device applied to grav- |
ing-docks, * on p. 511 of the same volume. The \ !
of a grain.

invention of the engincers Clark and Standfield.
The cushions are composed of layers of canvas
and rubber, capable of resisting a strain of about
40 1bs. to the inch, and they are inflated by means
of air compressors worked by engines at the side
of the dock. They are protected outside with rope
matting. The form of the bag when inflated re-
sembles a bellows with a cushioned top, and the
lower expanding section has inlet and relief pipes,
the Jatter employed to allow the air to escape aFte:r
a given pressure has been exceeded. Access to
any part of the ship’s bottom can be gained by al-
lowing the air to escape from one or more bags,
and so making it clear of the ship, while the latter
18 supported by the adjacent cushions.
Cylin-der. One in which air is the mov-

ing power to operate a piston, or is acted upon by
the moving piston.
Such are found in various engines and devices: —

Air engines. Air cylinders of car-brakes.
Air compressors. Compressed-air engines.
Caloric engines. Air-pumps.

Hot-air engines.

Some of which names are synonyms.
Air'-drain. (A4dd.) 2. (Molding.) A large
passage, often of considerable length, to conduct
the gases safely from heavy castings deeply bedded
in the floor of a foundry.
Air En’gine. An engine driven by heated air.
The air engine of Woodbury, Merrill, Patten &
Woodbury, patents June 8, 1880, heats and cools
the same air alternatgly. It has two working cyl-
inders, 10” diameter ¥ 24" stroke, and two revers-
ers, 20" diameter X 12" stroke. ‘The essential fea-
tures of the engine are a heater, regenerator, and
cooler, which three in combination are termed a
reverser, and, in conjunction with a working cylinder,
constitute a single acting engine. The rapid heat-
ing and cooling of the air is necessary with each
stroke, and the rapidity with which this is accom-
plished is one of the peculiar excellences of this
machine. The heating is by fuel in the furnace;
the cooling by the circulation of water around small,
thin copper tubes through which the air passes. See
Hot-A1r ENGINE.
The term air engine has become somewhat gen-
eral, and instances of one class are given under
Caloric engine,
Compression engine,
Hot-air engine,

and of another under
Compressed-air engine,
Air compressor, etc.

See list under AIR APPARATUS.

Air F’'qual-i-zer. A device to distribute a
blast of air equally throughout the working space
in a machine, to prevent its tendency to establish a
central current and prove ineflicient at the sides of
the chamber.

See, for instance, Shaver’s device in middlings-
purifiers, * “American Miller,” viii. 2.

Air Fil'ter. A protective ventilator consisting
of a cloth interwoveu with thin brass wire to act as
a filter for the air. It is to be attached to the upper
and lower sashes so as to close the openings.

Gaston Tissandier has made some investigations
into the quautity of dust contained in 35.3 cubic
feet of air, by causing that quantity of air to pass
throngh a tube packed with gun-cotton, whicl fil-
ters out the particles. He then dissolved the gun-
cotton in ether, and was thus enabled to obtain
the particles in a separated condition. After a
heavy rain, M. Tissandier has collected 0.09 of a
grain of dust in the above-mentioned quantity of
air, but in dry weather this proportion rose to 0.3
p With regard to the nature of the ma-
terial, he found that about one third was organic,
one third silicious, and the rest composed of vari-
ous substances.

“Iron Age,” xxi., January 24, p. 19.

See instances, Figs. 95-100, pp. 46, 47, ** Mech. Dict.”

Air Fur'nace. (Metallurgy.) One depending
upon the draft of a chimney, as distinct from a
bml furnace. A wind furnace.

Air Gage. A manometer to indicate the pres-
sure of air or gas in a vessel or chamber.

It is sometimes similar to a steam gage, but in
other instances, such as the piezometer, it serves to
register enormous pressures of gas in the explosion
of charges of powder. See list under “ MEASURING
AND RECORDING APPARATUS,” infra.
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Air’-gas Ap’pa-ra’tus. Another name for
the Carburetor, in which coal-gas or air is passed
through a volatile hydro-carbon to increase or con-
fer the illuminating power. See CARBURETOR, .
464, “ Mech. Dict.””

Air Gate. (Molding.) An opening direct from
a large mold, through which the displaced air es-
capes at the time of pouring, and in which the
metal afterward rises. A riser.

Air Gov’er-nor. An instrument attached to
an air-compressor, or hlowinﬁsenginc, to regulate the
pressure of air in rock drills, blast furnaces, etc.,
where a uniform pressure of air is desirable. The

n:i_ an

Air Governor on Air-compressing Machine.

air governor may be set to any desired pressure,
and operates to turn off the steam from the steam
cylinder when the air pressure rises too high, and
turns on more steam when the air pressure goes
down. See also AIR-SPRING GOVERNOR.

Air Gun. A compact and elegant form of the

air gun, in which the whole of the hollow sheet-
metal butt is utilized as an air reservoir, charged
by a piston in the barrel, may be seen in Labou-
laye’s ““ Dictionnaire des Arts et Sciences,” Article
“ Air Comprime,” Tome iv., Figs. 3317-3319, edi-
tion of 1877.

In the same article is the device by M. Bourdon
for testing the force of the blow delivered by the
bullet from an air gun, Fig. 3320.

Hyde's Air Gun, * Scientific American,” ® xliii. 184.

Air’-head. (Mining.) A channel driven on a
level with the top of the gate road, about four yards
distant therefrom.

Air Heat’er. Generally: a device to heat air,
a8 in @ HEATING SToVE or HEATING FURNACE,
which sce.

Specifically: a device to heat air to feed fur-
naces, whether heating or metallurgic. The Sie-
mens, Ponsard, Bicheroux, and other furnaces of
the class, have regencrators to heat the incoming
air. See GAS-GENERATING FURNACE, REGEN-
ERATOR, AIR ENGINE, etc.

Thonger's air heater, for locomotive furnaces, is shown in
Y Scientific American,’* ® xxxv.

The Boswell air heater, for stoves, furnaces, laundries,
fruit dryers, etc., is shown in ** Mining and Scientific Press,”
* xxxvii. 281.

Air heater by waste gases, « ‘ Engincer,” xlviii. 821.

Air In-ject’or. A blowing device to throw a
jet of air. Such are found in atomizers, in some
classes of fine sawing machincs, to blow away the
dust, and, as in the instance shown, in connection
with dentists’ burring engines.

A rubber bulb is compressed automatically by
means of a simple mechanism, which is connected
with and worked by the driven pulley. The air is
forced from the bulb through the connecting rub-
ber tube to a fixed nozzle at the hand-piece, whence
it i8 thrown into the cavity of the tooth. The air
thus driven out of the bulb leaves a vacuum which
is instantly filled again with air from the patient’s
mouth. This alternate exhaustion and supply is
kept ufb so rapidly, even at the ordinary speed of
the pulley, that the air is injected in a continunous
stream into the cavity. This appliance operates to

keep the cayity clear of bur-dust and cuttings, and
also to keep the bit cool while in use.

Dr. Hickman's Air Injector for Dental Engines.

Air Lock. An intermecdiate chamber between
the outer air and the compressed-air chamber of a
pneumatic caisson. See Plate II, op. page 49,
“ Mech. Dict.,” and Figure 1021, page 421, ibid.

The air lock is the subject of a paper in the '

“Annales des Ponts et Chaussées,” reproduced in
“Van Nostrand’s Magazine,” vol. xxii., p. 151, et seq.
The paper is by M. A. Heinercheidt, and particu-
larly concerns an improved closing port for the
discharge in lock. It is well illustrated.

See also article “*Air Comprimé,” in Laboulaye’s ¢ Dic-
tionnaire des Arts et Sciences,”” Tome iv., Figs. 3314-3316,
edition of 1877.

Also air lock and dredging apparatus. Prague. *‘“En-
gineering,’” xxix. 14.

Air Lo’co-mo’tive. A locomotive driven by
heated air or compressed air, usually the latter.

See CoMPRESSED-AIR ENGINES; STREET CAR
MoOTORS, etc.

See notices on p. 603, “Mech. Dict.,” of

Bompas, 1828, Parsey, 1847.
Also, on pp. 2422-2424, ibid., of

Medhurst, 1800. Anderson, 1846.

Bompas, 1828. Fell, 1847.

Wright, 1828, Van Rathen, 1847.
Mann, 1829. Johnson, 1856.

Surrey, 1856. Cresver & Keeney, 1860,
Pinkus, 1834-39. Smith, 1871.

Turnbull. Bowen, 1873.

Fontainemorean, 1844.

The air locomotive of Major Beaumont, R. E.
(British), was lately tried (1880).

‘‘The engine having received a charge of 100 cubic feet
of air, with a pressure of 1, pounds to the square inch,
left the Royal Arsenal station, on October 6th, at 12.22 e. n.,
for a run to Dartford and back, about 16 miles. In order to
increase the energy of the air, it was heated, on being ad-
mitted to the cylinder, by a very small quantity of steam.
The indications on the pressure-gage, as different stations
were passed, were 440 pounds at lg‘;% p. M. : 860 pounds at
12.33; and 760 pounds at 12.40 ; 540 pressure being the store
of energy on arriving at Dartford at 1250. Waste having
been occasioned by shunting, the return journey began with
a pressure of 510 pounds at 1.35 . M., and Plumstead station
was again reached at 2.10. This locomotive, not so large as
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one of our common street-cars, weighs about 10 tons, and
draws a load of 16 tons up a moderate incline. It can be

with air in fifteen minutes, does not send out auy
rush of steam or noxious gases, and makes only a tritling
noice. 1ts sanitary advantages for underground work are
obvious, and it can also be used for surface roads.”” — British
Paper.

'l;’l:; p d-air 1 tive (model) of the ‘ Polytech-
nic College of l’hilndeégilia,” is noticed in ‘‘ Scientific Amer-
1can Supplement,’’ p. 624.

See, also, Official Reports of Paris Exposition of 1878, vol. .
iv., p. 481, Commissioner Anderson’s Report, for

® Mekarski's compressed-air motor.

® Lamnm-Francq's fireless locomotive.

8‘,!‘u-e, also, for Mekarski’s, ** Scientific American,” *xxxv,

Air Me’ter. An instrument for measuring the
rate of motion of an air current; used in mines,
hospitals, etc.

asella’s air meter is shown under ANEMOME-
TER, which see.

Air Mois’ten-er. An evaporator exposed to
the heat of a stove, heating pipes, or radiator, to
impart moistare to the atmosphere. See Evapo-
RATOR.

Air Pis’tol. A small weapon differing in no
substantial respect but size and portability from
the air gun.

Air-press’ure Reg/u-la’tor. An instrument
for preserving an even pressure in pneumatic ap-
paratas.

Fig. 29.

Air-pressure Regulator.

A, Chamber fiiled with air at the dexired pressure.

B, Space filled with water,

C, Caontchouc membranc separating the air from the wa-
ter, and lifted by the levers H I by means of the rod T.

b. Pressure pump, with its supply and discharge-pipes
F E respectively.

G, Water-pipe leading to the
with the chamber.

hi "

in

In prolongation on the
pame axis, the journals
of which are packed in
the box S.

J, Rod terminating in a cap-piece R, and connecting the
alotted sector-guide P to the lever H.

K, Regulation cock, moving automatically by means of its

2

H, Two-branched exterior lever.
I, Single interior lever.

lever and = link connecting it to the rod J. Its purpose is
10 prevent overstrain of the caoutchouc diaphragm when the
Iatter ix at its farthest depression.

L, Counterpoise on the belt-shipping lever axis V.

0, Levers fixed on the axis V, and connected at their ends
by a gudgeon traversing the slot of the sector P.

P, Sector-guide loose on the axis V.

Q, Forks loose on the arbor V, jointed to the piece M,
which limits their movement.

N V', Fast and loose pulleys on the axis of the eccentrie
V, which works the pump rod.

The cut represents the (liaPhra.gm near the end
of its downward extension. The cock, K, is nearly
closed, and allows passage to the minimum quan-
tity of water.

n the disposition of parts exhibited in the cut,
the pump is about to start; the ball L, in conse-
quence of the position given to the levers, O, by the
sector P, has passed the vertical, and is about to
draw on the belt fork, and bring the belt upon the
fast palley V.

The pump continues to work until the raising of
the diaphragm by excess of water shall act in-
versely, by the connections already cited, upon the
ball Z, and shift back the belt to the loose pulley,
N

Air'-pump. The uses of the air-pump have
largely multiplied since its invention by Otto von
Guericke.

Fig. 80

Otto von Guericke's Air-pump, and the Magdeburg Hemi-
spheres. (From a recent phatograph )

The original pump, lat.elz brought to light at a
loan collection, is 5" high ; the hemispheres are 26"
diameter ; two receivers form a part of the group.

See Father Schott’s “ Technica Curiosa.”

1. The air-pump used by divers has usually three
cylinders and three single-acting pistons, operated
by a three-throw crank. A form manufactured in
Boston is shown under SUBMARINE AIR-PUMP.
See A1R CoMPRESSOR, Di1VING-BELL, RESPIKA-
TOR, etc., * Mech. Dict.”

2. The aircompression pump of the Westing-
house air-brake has a steamn cylinder and air cylin-
der placed in line, and with piston-rod connecting
the two pistons. The steam and air admission and
exhaust of the respective cylinders are governed by
valves in the passages. See RAiLway-car BRAKE.

3. The air-pump used in carburetors is usually
a form of meter wheel, or a device like the tym-
panum. See pp. 464 et seq., *“ Mech. Dict.”

4. An air-pump used for beer fountains is shown
in Fig. 31. It is somewhat of a refinement upon
the mere lift-pump leading from each cask to the
dispensing tap at the counter.
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Fig. 3l.

Compressed-air Beer-punip.
A single pump, D, condenses air in a cylinder, C,
which connects by pipes to the spile-hole of each
cask. From the faucet of each cask proceeds up-

wardly a pi})e through the case B, to the dispensing
table A. £ is a manometer, to indicate the press-
ure.

Arrangements on similar priuciples are used in
France in cellars and wine-vanlts for transferring
and racking wines; for heating them on the new
process, to give the quality of age, etc.

Air-pumps of this class are largely used in the
United States in breweries and other factories,
where quantities of liquids are to be moved. For
this purpose direct pressure of air is more manage-
able and convenient than the ordinary liquid pump
of whatever class. They are classed as air-pumps
up to a pressure of thirty pounds.

5. Air-pumps for a pressure exceeding thirty
pounds per square inch are known as air-compress-
ing machines, which see. The air locomotive of
Colonel Beaumont, of Woolwich, England, is said to
start with a reservoir filled at a pressure of 66 at-
mospheres, while the Dubois and Frangois air-com-
pressor delivers air to the rock drills at 3} atmos-
pheres.

6. Blowers may be classed as air-pumps, but
whether for urging fires or for ventilation, their
force is usually far inferior to that of the ordinary
air-compressing engines, for the service of roc
drills, for instance.

7. Geissler's air-pump without vaive, as improved
by MM. Alvergniat Freres, of Paris, and which
suppresses ['espace nuisible, is shown with illustra-
tion on p. 491, vol. iii., of the * Reports of Paris Ex-
hibition”” of 1867. Succeeding pages describe

* Kravogl's mercurial air-pump.

® Richars’ valveless air-pump (Plate VIIIL.).

® Deleuils® free-piston air pump.

D"}‘}]?' Sprengel nir-pump is shown at Fig. 388, p. 170, ‘ Mech.

t.t

8. The independent air-pump is one driven by
another motor, in place of being actuated by a cran
on the main shaft. Such an air-pump is sometimes
used in connection with a condenser, and being in-
dependent, & vacuum may be formed for the engine
before it is started.

Otherwite the air-pump is combined with a cir-
. culating pump which takes the water from the hot-

well and sends it to the builer.
9. (Surgical.) Air-pump for cupping; Fig. 195,
p. 64, Part L, Tiemann's “Armamentarium Chirur-
© gicum.”

Junod's boot and arm for dry cupping. Ibid. Figs. 176,
177, pp. 112, 113, Part 1V. '

Air-pump for spray producer and atomizer. Ibid. Fig.
364 4, p. 89, Part 11.
Sce also AIR-PUMP, p. B0, ef seq., “Mech. Dict.” Aspi-

RATOR, pp. 169, 170, Jbid.

The following references may be consulted : —

Air-pump. Otto Von Guericke . **‘Sc. Am.,» x1. 70
Simple. Hopkins . *"“Sc. Am..” x1. 35.
Moll . . . . . *#:Se. Am.”? xxxiv. 371,
Weindel . . ®48c, Am..* xxxv. 246,

... “Se. Am.,T? xxxvii. 343,
Air-pump and Condenser. Tangye ® ' Engineering,’” xxii. bl.
| Air-pump Condenser (Engl.) . . ®*Sc. Am. Sup..”" 1731
Air-pump for supplying air-ves-
sels of pumps. Wigpperman §
Lewits . . . . . . . . .*Y“Engineer,” xlviii. 462
i Air-pump * Niagara,”” Duplex. . ®‘‘Se. Am. Sup.,"” 499.
. Air-pressure acid pump, Wyllie(Br.)** Sc, Am. Sup.,” 524.

Air-re-frig’er-a’ting Ma-chine’. A machine
' constructed by Hall, of Dartford, Eugland, for re-
frigerating the hold of an Australian meat-ship,
has a pair of horizontal trunk-engines mountcd on
top of a condenser. To one side is bolted a com-
pressing cylinder, 27" diameter and 157 stroke;
to the other side is bolted the expansion cylinder,
22 diameter and 18" stroke. Both these cylin-
ders are open-toglped. The valves are placed in
the bottoms of the cylinders, and are worked by
cams on the crank-shaft and levers. Airis drawn
into the compressing cylinder on the up-stroke, and
delivered on the down-stroke into the surface cou-
denser, at a pressure of about 50 Ibs. to 55 1bs. on
the square inch. The air here parts with its heat
in the condenser, and it is then delivered into the
expansion cylinder, the valve of which cuts off at
about one fourth stroke. The expanded air is then
delivered through a pipe into the room to be couled.
About fifty per cent. of the work expenddd in the
compressing cylinder is returned in the expansion
cylinder, the difference being made up by the en-
gine. In the form recommended for ordinary use,
the height is kept down to render it specially suit-
able for the space betwcen decks ; but the machine
can be made to take almost any form, aud can be
' made of any dimensions to suit particular require-
ments. The condenser or refrigerator consists of
nests of brass tubes, through which the water circu-
lates. The tubes have an outside diameter of 47,
and are accessible through man-holes.

See illustration in *“ Sc. Am. Supplement,” p. 4039.
Sce also ibid., 4011. See also * *“Fngineer,’ 1. 248.
Se¢ REFRIGERATOR.

The apparatus of MM. Nezercaux and Garlandat
has a perforated plate, over which a body of cold
water rumns, while a body of air, driven by a fan,
courses through the holes, and acquires within a
few degrees the temperature of the water. - “ La
Nature.”

| See also “ Scientific American,” xxxiv. 82.

By the use of an air-compressor, with tanks and

cisterns, the temperature of a given space may be
| readily reduced nearly to the freczing poiut, if de-
i sired. Many processes, primarily intended for pro-

Nprengel |
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ducing ice, are available for air-refrigerating pur- |

3.

Sce AIR-COOLING APPARATUS ; ICE-MACHINE;
in former volumes.

The following United States patents may be ex-
amined : —

Nos. Nos. Nos. Nos.

89,456 211,700 162,920 138,411
198,830 226,908 102,660 14,510
164,421 191,232 195,374 184,291
29,374 87,041 44,781 175,291
149,980 161,616 227,796 168,654
233,072 209,892 140,376 139,470

Air Res’er-voir. The reservoirs constructed
by Dr. C. W. Siemens, for Colonel Beaumont, of
‘zoolwich, Britain, to be used in his air locomotive,
and withstand a pressure of 1,000 lbs. to the square

inch, are made of cylindrical rings of steel rolled

out of solid ingots in a tire-mill, and hemispherical '

ends beaten out of steel boiler-plate.—Puper before
“Institution of Mechanical Engineers” (Br.), 1878.
Reproduced in * Scientific American Supplement,”
*2033.

The Matthews’ reservoirs of similar shape made
for carbonated waters, and used as reservoirs for
carbonic-acid gas in the United States torpedo ser-
vice, are made of volutes of sheet steel, coated with
tin, and sweated together. See description on p.
2237, “ Mech. Dict.”

A peculiar arrangement of air reservoirs in
pumps, to totally exclude the shock, is shown in
*¢ Dinglers’ Journal,” and reproduced in “ Scientific
American,” xxxvii. 329.

Air-spring. A spring in which the elasticity |

of air is utilized in place of metallic or other ma-
terial.

1. The air-spring used in a reciprocating flat
bed printing-press, to stop and reverse the move-
ment of the bed, is a very important improvement
over the wire spring, being almost indispensable
for high rates of speed. To overcome the mo-
mentum of the bed of a 32" X 46 drum cylinder
press with a full form of type running at the rate
of 1,600 impressions per hour, is calculated to re-
quire about 2,550 pounds of resistance on each
center.

Fig. 82.

Air-spring for Bed of Printing Press.

The air-spring is used on the presses of several
of the superior makers. The press-spring shown in
Fig. 32 has a governor attachment, by which, when
the press is started, the air-spring is antomatically
put on, according as the feed progresses, and in
stopping the spring power is decreased as the feed
declines. The bed 18 provided with two cylinders
to engage with as many plungers at the ends of the
frame, and the hollow rods of these plungers are
connected by a pipe running along the lower part
of the frame ; which pipe is opened or closed by the
valve of the governor. (See next article.)

The plunger has a hollow rod and an automatic
valve at its extremity. This valve rises on the re-
turn motion of the bed, and prevents a vacuum
forming in the cylinder. Fig. 32 shows a longitu-
dinal section of the device.

2. Air-springs are also used in gun earriages to
arrest the recoil of the gun: or to utilize the recoil
of the gun to assist in elevating the gun in battery,
after being depressed for loading.

Notices are given on p. 1035, “Mech. Dict.,” of
the invention of Eads (1865-1871).

Moncrieff has another form. See Hypro-pNEU-
MATIC GUN-CARRIAGE.

3. The use of the air-spring in car-springs is
shown in Figs. 3852, 3853, p. 1755, “Mech. Dict.”

4. The air-spring is used in the srriug hammer
of Hotchkiss, air being used as the elastic medium,
holes in the reciproeating cylinder allowing free in-
gress and e(i'(ress of air, insuring a perfect cushion
at each stroke.

U. 8. PATENTS FOR AIR AND PNEUMATIC SPRINGS.

4 . Ppeumatic Spring (Raillway).
9 « « « . CarSpring.
13 - . Pneumatic Spring (Carriage).

[ 19 . . . Pneumatic Spring (Railway).
24 « « .« . AirSpring for Cars and Wagons.
32 . . . . Pneumatic S8pring (Carriage).

51 . « . Pneumatic Spring for Cars, etc.

65 . . . Pneumatic Spring (Rallway).

70 « « « . Pneumatic Spring (Railway).

83 « .« . Air Spring (Railway).

87 . Pneumatic Sl{:-ing (Railway).

90 . « . Air8pring ( ilwn,\i%..

111 . « . . Pneumatic Spring (Railway).
1114, . . . . Pneu.and Rubber Spring (Railway).

125,749 . . . . Pneumatic Spring (Railway)
139,346 . * . Automatic Vent-opener for Air-springs.

Air-spring Gov’er-nor. An attachment to
an air-spring arrangeent to regulate the pressure.
The instance illustrated represents the governmor
| attached to an improved form of flat-bed printing
press, to regulate the pressure of the air in the re-
coil spring. Fig. 33 shows the governor attached
to the connecting pipe, with the plug valve, which
it operates, and two spring gages to indicate the
amount of con- Fig. 83.
densation in —
the cylinders.
The valve is
shut by the
motion of the
press when
running at
speed, and is
open when the
ress is at rest.
his enables
the press to be
started at any
int without
elping it over
the centers by L
hand. The Air-spring Gotvernor.
spring gages indicate the pressure in the air cylin-
ders, and this is determined by setting the plungers
backward or forward on their rods, readily adjust-
ing the amount of spring to the speed of the press.
The press is furnished with a table showing the
gage (fresaures indicating the amount of spring re-
quired for the different speeds run. The workman
simply adjusts the plungers until the gages indi-
cate the pressure laid down on the table.

Air Strain’er. A gauze or perforated plate to
prevent ingress with the air, of dirt, dust, or in-
sects. Such are used with the pump of the railway
air-brake, in filtering the air for ventilation, etc.

See also A1r FILTER.

Air Tel’e-graph. A mode of communication
known in France under the name of Sounerie télé-
graphique, systeme Sparre. The principle is, that
a compression of air produced by the pressure on
or squeezing of an India-rubber ball at one end of
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along tube (generally a leaden pipe) is immedi-
ately transmitted to the other, and there makes au-
dible signals. This mode of telegraphing is used
in hotels, manufactories, vessels, etc., for limited
distances.

Generally known as Pneumatic telegraph, and il-
lustrated by Fig. 3854, on p. 1755, “Mech. Dict.”

Air Test’ing. To detect the presence of mi-
ner’s fire-damp, various instruments have been em-
ployed. See FIRE-DAMP DETECTOR ; GRISOUME-
TER.

Professor Wanklyn and W. J. Cooper have
brought before the Sanitary Institute of England
a new process for testing air. A strongly alkaline
solution of ?ermaninnate of potassium is prepared,
the strength of which is determined accurately.
They allow a known volume of this solution to act
on a given volume of air heated nearly to the tem-
perature of boiling water. After allowing the solu-
tion to act on the air they again determine the
strength; the loss of strength represents the amount
of oxygen consumed by a known volume of air.
The purer the air the less the consumption of oxy-

n.
gem: Ther-mom'’e-ter. In aloan collection of
scientific apparatus lately exhibited at the “ South
Kensington Museum,” London, the air thermom-
eter of Galileo was shown. It was substantially
like that of Santorio, of Padua, shown at Fig.
116, p. 53, “Mech. Dict.” ‘The illustration in the,
“Illustrated London News” of the period is repro-
duced in “Scient{fic American Suppzement," p- 742.

0

The same work, at p. 8929, gives an aocount of Witz's air
thermometer.

For Winstanley’s air thermometer, see ‘' Engincering,”
* xxx., 459.

Air Trap. A device in a conduit to allow air
to escape at the more elevated portions where it
passes over summits.

A stop-cock, to be used as occasion may require,
is the simplest form, but automatic appliances have
been invented. That of Felix (French), used on
the pipe-lines for the conveyance of beet-juice, is
an iron bell tested to 15 atmospheres, placed at an
elevated point on the pipe, where it is adjusted by
two opposite tubulures soldered to its lower part.
In the center is a pump cylinder in which slides a
piston, the rod of which passes through the summit
of the bell and communicates motion to a safety-
valve. The air rises to the summit of this, passes
into the cylinder, and gradually exercises a suffi-
ciently strong pressure upon the piston to cause
it to descend and open the escape-valve. A large
portion of the air is ejected, the piston rises and
closes the valve, and so on.

Air Valve. A valve toregulate the admission
or egress of air.

1. Such are used in bends and traps of water-
pipes to allow escape of accumulated air; asina
of Fig. 34.

Fig. 84.

Air Valves.

2. A valve to be operated by a float to close a
pipe communicating with a cistern (b).

8. A screw valve, ¢, to close the opening of an air
reservoir ; such as an air cushion, for instance.

4. An automatic air valve is shown in Fig. 35.
It consists of an oblate spheroidal disk placed in a
chamber, and having attached to
its radial axis a valve, which has
its seat in the passage to be
guarded. Changes in the heat
of the disk chamber affect the ob-
lateness of the disk and move the
valve toward or from its seat.
Expansion by heat acting in
greater degree upon the exterior
surface decreases the oblateness
and shuts the valve opening. A
curved plate would act similarly.
A plate of two metals of unequal
expansibility by a given degree of
heat would do the same without
being normally curved. See in-
stances of thermostatic arrange-
ment in LOW-WATER ALARNMS (2),
D E of Fig. 3008, p. 1359, *“Mech.
Dict.” See, also, THERMOSTAT,
;p. 2551, 2552, Ibid., especially

lig. 6374, p. 2552.

Al'a-bas’ter Im’i-ta’tion.
Coat a statue of plaster-of-paris, or of papier-maché,
with thick white damar varnish, and then dust with
a pulverized glass.

To give it the appearance of Carrara marble, var-
nish it a second time, and dust it with coarsely pul-
verized white glass or mica. If the marble veins be
first traced on it with some delicate blue pigment,
the imitation will be enhanced.

Parafline wax makes a fine imitation of alabaster.

Another recipe for imitating alabaster ornaments
prescribes brushing over plaster-of-paris models
with spermaceti, white wax, or a mixtare of the
two, or steeping the models in the warm mix-
ture. Or instead of this process, they may be
brushed over several times with white of egg, allow-
ing each coating sufficient time to dry.

A-lan’dier. (Ceramics, French.) A species of
fire-place, of which several are placed around the
base of a porcelain kiln, Fig. 86.
fed from the outside. '
Some of them have a '!',q
downward draft on to
the fire, from which the
flames are conducted
into the body of the
kiln; others are ordi-
nary furnaces at the
base of the kiln. )

The porcelain kilns of
Sevres, and the fine fai-
ence kilns of Stafford-
shire, have furnaces of
this kind.

Iun the figure : —

Fig. 85.

Self-acting Air
Valve.

S, In the fire.
&, Entrance of air.

’:&g‘l’;‘:‘:‘%’:m only in Furnace @ Alandier.

v, Chimney leading into the kiln.

g, Duct for fiame below the kiln floor &.

z, v, Openings to examine contents of kiln.
u, Duct for cold air when required.

A-larm’ Whis’tle. (Steam.) One constructed
to be automatically sounded when water in the
boiler sinks below a certain level.

In Fig. 37, the sinking of the float moves the
counter-weighted lever and opens the valve, which
permits steam to escape to the whistle.
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Alarm whistles have also been bc;)nstmct:eg, tg

; sounde
Fig. 5. when the ab-
normal heat of
a chamber, act-
ing upon a
thermostat,
gives an alarm
of fire. Tam-
{)ering with a
ock or a safe
may, by electric
connection,
produce the
same effect.

The alarn;
. water-gage O

Alarm Whisile. Ledent, of
Liége, is shown in “Scientific American Supple-
ment,’” * 3899.

Al'bert-type. A printing process from films
of bichromated gelatine exposed in a camera. See
p. 57, “Mech. Dict.”

A modified Albert-type process, to produce col-
ored pictures, was described in the New York
“1Vorld,” and the article re?roduced in the “Seci-
entific American Supplement,” p. 2079.

The Albert process is described at length on p. 18 of the
Report of Dr. C. A. Doremus, ‘‘ Vienna Ezposition Reports,”
vol. ii., section D.

Al’bo-car’bon Light. One in which the ordi-
pary illuminating gas is enriched by the volatiliza-
tion of so-called albo-carbon, the solid residuum of
creosote, placed in the form of cylinders in a reser-
voir adjoining the burner, and heated thereby.

“Engineering® . . . . xxvii., p. 167

“Serentific American® . . . . . . xl,p. 2L

Al-bu’men-ized Pa’per. Paper prepared for
photographic uses by dipping in a bath of white of
egg, drying, and pressing.

Al'co-hol En’gine. In this connection the fol-
lowing items may be considered, in addition to the
notices on pp. 58, 59, “Mech. Dict.”

Abbé d’muteville (1682) describes an engine,
the action of which was produced by alternately
evaporating and condensing, without allowing it to
escape. — “ Reflexions sur quelques Machines a elever
des Eaux,” p. 9. Paris, 1682.

See, also, English patent, No. 5,262 of 1825.

See, also, No. 9,118 of 1841. Tubes of alcohol or ether in
a steam boiler, and connecting with a cylinder, the latter
with a condenser. Vapor re-used.

Also, W. Ketland, Eng. Patent, No. 7,626 of 1838. Applies
alcohol to condense steam that has worked an engine and
uses the vapor ted to work a engine. Saves the
eondensed spirit vapor.

Alco-hol’'me-ter. The alcoholmeter of Dr.
Siemens is an instrument by which a stream of al-
cohol and water mixed in any proportion is meas-
ured in such a manner that oune train of counter
wheels records the volume of the mixed li?uor,
while a sccond counter gives a true record of the
amount of alcohol contained in it.

“The volume of liquid is passed through a revolving
drum, divided into three compartments by radial divisions,
sad not dissimilar in app to an ordinary wet gas-
meter ; the revolutions of this drum produce a record of the
total volume of passing liquid. The liquid, on its way to
the measuring-drum, passes through a receiver containing a
float of thin metal filled with proof-spirit, which float is par-
tially supported by means of a carefully adjusted spring,
and its position determines that of a lever, the angular po-
sition of which causes the alcohol counter to rotate more or
less for every revolution of the measuring-drum, Thus, if
water only passes through the apparatus, the lever in ques-
tion stands at its lowest position, when the rotation motion
of the drum will not be communicated to the alcohol counter,

e e e e

but in proportion as the lever ascends a greater proportion
of the motion of the drum will be communicated to the
alcohol counter, and this motion is reundered strictly pro-
portionate to the alcohol contained in the liquid, allowance
being made in the instrument for the change of volume due
to chemical affinity between the two liquids.'’ — Nature.

Ale Re-frig’er-a’tor. 1. An apparatus in
which malt liquor is cooled either by surface ex-
posure; in pipes exposed to a cool bath; orina
vessel traversed by pipes containing a refrigerating
liquid. See Fig. 631, p. 264, *“ Mech. Dict.;” see,
also, devices in CONDENBER, Jbid.

2. A case or box in which barreled beer is kept
for dispensing. Sece Fig. 632, p. 265, “ Mech. Dict.”

Al’eu-rom’e-ter. An instrument invented by
M. Boland to measure the elasticity of the gluten
of flour, when submitted to the temperature re-
quired to bake bread. Described, without cut, on
p- 60, *“ Mech. Dict.”

The apparatus has a bath, K, of neat’s-foot oil,
beneath which is a lamp. The bath being heated
to 318 F. (150 C.), the cover £, with the tube F, are
lowered and then the aleurometer proper is put in.
This is a brass Fig. 88.
tube, D, with a
movable base-
piece, B, and a
cap, 4,in which
is a piston, C,
the upper part
of Whl}:}l’l has a
scale graduated
from 25 to 50.
The piston be-
ing down, half
the space be- a
neath 1t is filled
with a ball of
gluten, pre-

arcd by knead-
mg and work-
ing flour. The
effect of the
Ll::::elst;: :f:’l:ep; Bolands Aleurometer.
of the gluten (66 per cent.) and the gluten swells.
Until 1t has donbled its volume the piston is not
moved. Beyond this it registers from 25 to 50.
Gluten which does not more than double in vol-
ume is not fit for bread, and the best has not ex-
ceeded 50.

“Se. American Supplement ™,
‘English Mechanic . . .
“Sec. American '’ (by chloroform) . .

. *p 1871

. * xxvi. 85.

xxxvi. 823; xxxvil,
120, 258

“Leffel's Milling and Mech. News* . ®vii. 83
“American Miller . . . . . . .*®vii.59.

Al'ge-rine’. (Fabric.) An all-wool French
goods.

Ali-dade. 1. The movable arm of a graduated
instrument carrying sights, or a telescope.

2. A theodolite, or telemeter, provided with such
an arm.

Two Viennese alidades shown in the Austrian
Exhibition may be noticed: —

“ Kraft & Son, of Vienna, had on exhibition an alidade,
of which the pillar carrying the telescope was swungon a
joint, so that both pillar and telescope could be lowered and
made to lie flat and parallel with the rule. The object of
this rather hazardous variation from the ordinury construc-
tion was to make the instrument more portable by reducing
the size of its packing-box.

¢ Sturke & Kammerer, instrument-makers for the Austrian
Polytechnic Bureau, exhibited an alidade, with a telemeter
attached to and parallel with the telescope, by which the
distance of the instrument from the divided staff was deter~
mined by the anglc subtended by two fixed points on the
staff. In other cases, the distance was obtained by observ-
ing the vertical distanco on the staff subtended by a known
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angle or two fixed wires in the diaphragm of the telescope.’”’
— Report of R. D. Cutts, * Instruments of Precision,’’ Vienna
Exposition Reports, vol. li.; § H, p. 8.

Ali-ment’a-ry Ap’pa-ra’tus. (Surgical.)
Devices for feeding the helpless or refractory, such
are: —

Nasal, esophageal, rectal. See Figs. 403—405, .
101, Part I1., Tiemann’s “ Armamentarium Chirurgi-
cum.”

Mausticator, Fig. 406, Ibid.; and Fig. 3087, p.
1407, “ Mech. Dict.”

A-liz’a-rine. The coloring principle of mad-
der. It is made artificially from anthraciuve, a
white crystalline substance obtained from coal-tar,
which contains about 0.63 per cent. of anthra-
cine.

Paper by Johnson . . e .

Alizarine. Rumpff . . . .
Alizarine Blue. Prud*hommé .

8. American Sup.,”’ 2128.
“Se. American Sup.;* G20.
“Se. American Sup.," 2050,

Alizarine, Printing with . “*Se. American Sup.,” 619.
Alizarine . . . . . . . . ‘“Sc American,” xli. 232
Alli-ga’tor For'ceps. (Surgicul.) Forceps

with long jaws toothed throughout their length.

Such are Thompson’s urethral forceps for litho-
trity ; Figs. 169-171, p. 45, Part II1.,, Tiemann’s
“ Armamentarium Chirurgicum.”

Farabeuf’s and  Hamilton’s QOsteophors, Figs.
530, 53¢, p. 12, Part 1, Ibid.

And numerous other instances.

Al'li-ga’tor Leath’er. Thetanning of alliga-
tor skins was commenced about 1855, and now
from 17,000 to 20,000 are tanned yearly, which are
consumed by boot and shoe manufacturers in the

Inited States, as well as exported to Loudon and
Hamburg.

Al-loy’. Tellurium has been proposed as a
substitute for copper as an alloy for gold and silver
in coinage. * Engincer,” San Francisco.

The Japanese alloys are mostly used for orna-
mental castings, statues, musical instruments, and
bells.  The name given to an alloy generally cor-
responds to the color produced by the treatment
which the obhjects have to undergo before they are
finished ; thus some of the alloys are named green
copper, violet copper, Wack copper, ete. This color
depends both upon the composition of the alloy and
the chemicals used in coloring the metal. here
are many different means used to produce one and
the same color, and it so happens that almost every
manufacturer uses particular compositions of his
own; generally it is only the proportions that
differ, but sometimes even the constituent clements
are different, although the alloy is called by the
same name.

Green copper (Sei-Do) is composed of copper and
lead, or copper, lead, and tin.

Sentoku-do of copper, lead, and spelter — similar
to the old Coriuthian alloy —is said to have been
first produced by a large conflagration which took
place in China during the earlier part of the fif-
teenth century.

Black alloy called L™do, of copper, lead, and tin ;

the brass, of copper and spelter, sometimes with a

slight addition of lead, as, for instance, in Yechiu,
one of the chief places of production of ornamental
castings inlaid with gold and silver; the purple
alloy is composed of copper and lead.

Gin-shibu-tchi is generally composed of four parts
of copper or alloy and six parts of silver.

Shaku-do, copper with a small percentage (two to
five per cent.) of gold, which produces a beautiful
dark blue color, and is mostly used for articles
formed by hammering, or for repoussé work, gener-
ally inlaid with gold aud silver, and producing de-
signs somewhat similar to Niello.

Bronze for locomotive whistles : —

Copper . . . . © e e e o s » .. 90
B .18
Antimony . c e e e e e e . .2
100
Bronze for ball valvesand pieces to be brazed : —
Copper . . . . . . + ¢ 4 4 e 0. . .8
Tin . . . o 0 e e e e e e e e .. 12
Antimony . . . . . . . . . . .. . 1
100
For working models ; easily wrought : —
CoOpper . . « o ¢ ¢ « « & o« o o . 4
L |
Zinec . . . “ e . F N | &2 )

Phosphor-tin for journal boxes : —
Tin with from 2.5 to 5 per cent. of phosphorus.
Ravenue § Co., of Berlin, Ger., *‘ Sec. Am.," xl. 118.

Professor Silliman’s process of making articles
of metallic alloys resonant consists in exposing
them for a determinate time to a temperature just
short (say within 10° Fah.) of their melting point.
This is claimed to endow them with a musical qual-
ity. — “Scientific American Supplement,” 182.

An alloy by Matthey, of London: —

Platinum e e e s o s s s 80.660
Iridium « e o o e o o 19.079
Rhodium. . . . . . . « .. 122
Irom . . . .. ... .. « . o .098
Ruthenium . . .« o e 046

Density at 32° Fah., 21.6139.

This is so malleable and ductile, that it may be
drawn to a wire a few hundredths of a mm. in di-
ameter,

Organ pipe metal : —

Tin and lead in equal parts, cast into sheets and
smoothed with a planer; that is, with a flat block
beaten by a hammer.

White alloy, by Beirman & Clodius, of Hano-
ver: —

COPPer . . v v v 4« + & « o o o W 72.25
Manganese . . . . . . . . 16.25
Zinc. . . . . . v . 4 v e ... BT
Iron. . . . . .. . . 2.50

Thie alloy is malleable, does not change when
immersed in water for forty days, takes the silver
plating well, but is a little yellowish.

White alloy, by Le Marquand, of Paris.
not liable to oxidation : —

It is

Copper . . 7560 parts.
Nickel . . . . . . 140
Oxide of cobalt . “ e 2
Tin . . . . .. 18
Zine . 72
1,000

Alloy, for jewelry, having the appearance of red
gold {5% fine. By Meiffren & Co., Marscilles : —

1000
Copper . . . . . . . . ..
Platinum. . . . . . . . . . . 25
Tungsticacid . . . . . . . . . 1¢
Gold . . . . . 170

The three former arc melted together in a cruci-

I ble, and then granulated in —

1 cubic meter.
. 500 grams.
. 500 grams.

remclted, and the

Water . . . . .. . .
Slaked lime . . . . . .
Carb. potassa .
The granulated metal is dried,
gold added.
The flux consists of boric acid, nitrate of soditm,
and chloride sodium in equal proportions.
Alloy for jewelry, in imjitation of silver — sider-
aphthite — (unchangeable iron), by Meifiren & Co.,
arseilles : —
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Iron. . . . .. ... « e e .. . 65 l
Nickel . . . . .. .. .......292
Tungsten . . . & ¢ ¢« « ¢« & . . . . 4
Aluminum . . . . . . . . .. ... b {
Copper . . . . . . . .. ... ... b

. The first two are melted together and granulated

in a bath of — '
Water . . . « o« « o o« o 1lcub. meter.
Slaked lime . “ e e . 1kilo.
Carb.potassa . . . . . . . . lkilo.

The atter three ingredients are similarly treated. !
The flux is one part boric acid to one of nitrate of
potassiumi.  Sodium and charcoal are added in
melting the last-mentioned batch. The separate '
batches of granulated metal are then melted to- '
gether.

The following patents may be consulted : —

Aluminum bronze . . A Webster Nov. 2, 1880
Manganese bronze . . 206,604 Parsons July 30, 1478
Nickel-zine . . . . 225,977 Fleitmenn Mar. &0, 1880
Journal-box metal . . 179,616 Schoenberg July 4, l§.6
Mctal coating alloy . 482 Jones Nov. 16, 1820
Bell-metal alloy . . . 169,648 Macker. . Nov. 9, 1875 |
Mock silver . . . 153,164 Campbell . July 21, 1874 |
Coinalloy . . . . . 219265 Hubbell . Sept. 2,1879
Coinalloy . . . « o 191,146 Hubbell . May 22, 131. ’
Comalloy . . . . . 3 Hubbell . Oct. 22,1878 |
Coin alloy . - o . 219097 Hubbell . Sept. 2, 1879 |
Platingalloy . . . . 1943656 Page . Aug. 21,1877
Shotalloy . . . . . 20486 Sperks. . Juncll, 188
Manganese alloy . . 178480 Ward . June 6, 1876 |
Anti-incrnstation alloy 169810 Holden . . Nov. 9, ]S_,u
Aluminum alloy . \49  Howard . Hept.30,18,9 |
Coinalloy . . . . . 211,630 Hubbell . Jan.28, 1879 |
Coinalloy . . . . . 211,909 Hubbell . Feb. 4, 1879 |
Manganc<e bronze . 266 Hale. . . May 7, 1878 |
Journal-hearing allov 1 09) 400 Downs . . Nov. 11,1879
tin, copper, antimony ! _ _
Door-knob alloy . 149,506 Morand April 7, 1874
See also ANTI-FRICTION METAL

Notices are to be found under the following

eads : —
Aluminium bronze.
Anti-friction alloy.
Auti-incrustation alloy.
Bell metal.

Ferro-silicium.
Fusible metals.
Gold nlloy.
Lubricant alloy.

Brass. Manganese bronze.
Bronze. . Metallikon.

Bronze iron. Melting point of alloys.
Chromeiren. Phosphor bronze.
Chry=oid. Phosphior tin.

Dysiot. Rideraphthite.
Electro-silicon. Silver alloy.

Ferrc manganese. Solder.

Numerous recipes for alloys for solder, fusible
plugs, white metal, type metal, jewelers’ uses, and
various mechanical purposes, are given under AL-
LOYS, pp. 61-68 of “Mech. Dict.” On p. 68 of that
volume is a list of 77 alloys, which are considered
ill;z their alpbabetical order in the volumes of **Mech.

jet.”

The following works treat on the subject : —

Guettier’s ‘* Metallic Alloys.! (Translated from the
French.)

Scoffren’s * Useful Metals and their Alloys.”

Collins's ** Useful Alloys.”

Overman’s *‘ Metallurgy.”’

Larkin's * Practical Brass and Iron Founders' Guide."

Graham's ** Brass-founders' Manual."

Greenwood's * Manual of Metallurgy.”

Spretson’s * Practical Treatise on Casting and Founding.”

Allu-mette’. A match or taper for lighting a
lamp or candle.

Al-lu'vi-um. (Mining.) A deposit of loose

gravel between the superficial covering of vegetable
mould and subjacent rock.
. Al'man-riv'et. (From Allemand.) A form of
joint in German armor in which the plates were
slotted to slide on rivets to give flexibility to the
armor.

Al-pac’a. (Fabric.)

I
|

1. A taffeta woven goods

2. A dress goods of cotton chain and long luster
wool weft.

3. Figured fancy weaving makes fancy alpaca.

Al-pa’ga. (lubric.) A French dress goods
made in a taffeta loom. It has a cotton warp and
Lincoln wool weft.

Al'pine. (Fibric.) A French goods, made on
a “serge 2 and 1" loom; silk warp and merino
wool weft.

Alt-az’i-muth In’stru-ment. A theodolite
with adjustmeuts for altitude and azimuth.

Al'ter-na’ting Cur'rent Ma-chine’. (FElec
tricity.)  Oue in which the current truverses in op-
posite directions alternately, as in the Gramme ma-
chine used with the Jablochkoff light.

® Y Telegraphic Journal,”* vi. 491,

Al'ti-tude Meas’u-rer. Pickering’s altitude
instrument is designed for measuring the distances
and heights of mountains. It consists of a common
telescope, with a level attached, a scale of equal
parts in the eye-piece, and with a mirror of plate-
wlass fastened to the object-glass, so that it can be
set at any angle. ‘T'woimages are seen, one through
the glass, and the other by reflection from its sur-
face, and any two ‘objects may be made appar-
ently to coincide by turning the mirror through the
proper angle. Selecting as our object the moun-
tain whose distance is to be measured, aud as the
other any convenient, well-defined point, the tele-
scope is moved thronush a known distance, and the
apparent change of position of the two images is
measured by the scale.  The altitude is then deter-
mined by leveling the telescope and reading the
apparent elevation from the graduated scale, which
is now turned round. By a second inclined level
higher mountains may be measured.

Al'um Bat'te-ry. (FElectricity) Useful in ope-
rating open cirenit. It consists of zine and copper,
or zinc and carbon, without porous cups, immersed
in a concentrated solution of alum.

Sabine, *‘ Electric Telegraph,” 1867, p. 228.

Niaudet, American Translation, New York, p. 78.

Al u-min‘i-um. The metallic base of clay. A
white, sunorous metal of increasing importance.

The history of the production of the chloride of
aluminium from alumina, by Oerstedt, the segrega-
tion of a gray metallic powder, by Wahler, in 1827,

» and the production of metallic globules of alumin-

ium by the last named in 1845, are mentioned on
‘). 70 of “Mech. Dict.” 'The modification of the
Wohler method, by M. I Deville, in his works at
Javelle, near Paris, under the patronage of Napo-
leon III., abont 1857, are also referred to. The
Deville process of that time is described with more
detail in Laboulaye’s *“Lictionnaire des Arts et Man-
ufactures,” tome iv., article “Aluminium ” (edition
of 1877), but more recent improvements have ren-
dered it unnecessary to redescribe it.

Very imromun in this connection are the suc-
cesses of M. Deville in the production of sodium,
80 necessary in the aluminium process. Starting
with the foothold acquired by MM. Mareska and
Donny, who published a work on the extraction of
sodium in 1852, *“ M. Deville has arrived at the pro-
duction of sodium with a facility and in such abun-
dance as but a short time azo wonid have been re-
garded as impossible.” — Laboulaye. Sec the |ic-
tionary above referred to for details of the sodinm
process.

It is now certain that the fabrication of sodinm ix at
least as easy as that of zinc, with which it has, for that mat-
ter, a very rtrong analogy.”’ — Dumas.

Alumininm (by the later Deville process) is man-

made of alpaca wool.

ufactured by decomposing the double chloride of
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aluminium and sodium (cryolite), with the aid of
metallic sodium. The sodium is obtained by heat-
ing to redness a mixture of 100 parts of calcined
soda, 15 parts of chalk, and 45 parts of conl. The

chloride of aluminium is prepared by passing chlo- |
rine gas over a moderately heated mixture of pure |

alumina (obtained either from alum or the mineral
bauxite), common salt and coal tar. The idea of
this mode of producing the chloride of aluminium
is attributed to Thénard, and its first execution to
Qerstedt, but it passed from a laboratory expedient
to a practical use iu the hands of M. Deville.

Fig. 8.

Deviile’s Chloride of Alumunium Apparatus.

The operation is conducted in an iron gas-retort,
and the result of the interaction of the several sub-
stances present is the combination of the coal tar
with the oxygen of the alumina, and the produc-
tion of aluminium chloride, which unites with the
chloride of sodium (common salt), forming a double
salt, which volatilizes and is passed off into a sep-
arate chamber, where it condenses. From this
method of obtaining the chloride, it is impossible to
keep it free from chloride of iron, for which reason
the Parisian aluminium is invariably adulterated
therewith. From this double chloride of alumin-
ium and sodium the merallic aluminium is ob-
tained, either by passing it in the form of vapor
over a heated surface of metallic sodium, in a simn-

ly constructed and connected system of iron cyl-
inders appropriately heated, or the materials arc at
once mixed and heated.

The apparatus of M. Deville is shown in Fig. 36.
The principal feature is a retort of fircclay, like
those used in gas-works, but set upright in the fur-
nace. The retort has a capacity of 300 liters, and
is heated by an envelope of flame, which follows a
spiral course around it. It is pierced with three
openings, two near the bottom,and two at aud near
the top. The opening O, near the bottom, is for
a tuyere of porcelain, which reaches to the axis of
the retort and introduces the chlorine gas into the
charge. A second opening, opposite the former, iz
for cleaning out the debris of the exhausted charge.

Of the openings above, one on top is for the in-
troduction of the charge, aud the other at the
side leads the volatile choride of aluminium iuto a
condenser chamber, L, of masonry ; or it may be
made of boiler iron, and lined with glazed faience
tiles. The coudensing chamber itself has a conduit
for the escape of waste gaseous products.

The alumina employed is the result of the calci-
nation of ammoniacal alum or sulphate of alumina.
Iu place of adding to the alumina, first the pulver-

ized coal, and then the oil, to render the mixture
plastic, Deville employed simply coal tar, the refuse
of the gas-works, which is very cheap and replaces
the oil and coal. This mélange is calcined in
earthen pots in a reverberatory, heated from the
waste heat of the chloride furnace. .

The mixture, being calcined, is charged into the
retort, and the heat is gradually raised to a red.
The current of chlorine gas is then introduced by
the tuyere previously referred to, the production of
gas being in stoneware pots containing peroxide of
manganese and hydrochloric acid, heated in a sand-
bath.

The chlorine does not attack the retort, but 1_'0]-
lows its axis in an upward direction, not exteuding
laterally more than two decimeters, so that the
sides of the retort are protected by a thickness of
the charge not attacked by the gas. The chlorine
is totally absorbed, and does not even show a trace
in the condenser. .

Rousseau has a substitute process, in the heating

of a meélange of sea-salt, alumina, and coal, pro-
ducing a liquid chloride which condenses continu-
ously.
’I‘Ke employment of Greenland cryolite. which is
a double fluoride of aluminium and sodium, is at-
tributed to Rose, of Berlin. The cryolite is heated
with an excess of sodium, when metallic aluminium
and fluoride of sodium are produced, and the lat-
ter compound gotten rid of by treatment of the
mass with caustic lime.

Of late, the metal has been manufactured from
the mineral bauzite, especially at the factory in Sa-
lindres, near Alais ( 323:1), France. There the
bauxite is heated with soda in a reverberatory fur-
nace, the resulting aluminate of soda is extracted
by means of water, and alumina precipitated by a
stream of carbonic acid ; this is then formed into
balls, with salt and coal, and heated to a white heat
in vertical retorts during the introduction of chlo-
rine gas. The double chloride of sodium and alq-
minium, which distills over, is fused with the addi-
tion of 35 per cent. of sodium and 40 per cent. of
cryolite as a flux, and the metal which settles at
the bottom of the crucible is poured into molds.
The cost of producing one kilog. of aluminium is
stated to be 80 f., while the selling price is 100 £.

The employment of baurite (I'argile des Baur)
has served as a new point of departure in the alu-
minium industry, having more than any other in-
creased the scale of production and the diminution
of price of the metal. This may now be said, in
round numbers, to cost but half as much as silver,
and as it is but one quarter the weight of the latter,
the metal for an object of a certain size in alumin-
fum costs but one eighth of the same dimensions in
silver.

Wilde's process has attained sume notoriety.

Lead or sulphide of lead melted is poured on
dried or burned alum ; the result is crucibled with
fluxes, the resulting metallic mass contains alumin-
ium, which is separated, or the alloy can be used
for some purposes.

Aluminium resists the action of the air, sulphur-
ous gas from coal, weak acids, but is attacked by
alkalies. It molds well. Its appearance rescmbles
oxidized silver and makes it suitable for statuettes
and vases; it is useful for culinary vessels, bottoms
of sirup pans, and in many cases where its extreme
lightness is an important consideration.

The difficult problem of soldering aluminium,
scems to be resolved by the useof the alloys of that
metal with zinc. See also ALUMINIUM SOLDER.

At present there are three aluminium works in
France and one in England.  Their total produc-
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tion amounts to about 817,500 yearly, of which
$10,000 are produced in France, and $7,500 in
England. i
The following references may be consulted : —
“ Scientific American.”’
Uses . . . . . » . xxiv,136: xxxvii. 153.

In Telegraph . . o xL232; xlii. 106.
lhnubchne’. Lo L xxxvii, 121; xl. 197.

¢ Seientific American Supplemens.™’

Uses . . . . . . .omg 798, 1635, 8058, 3509, 8928,
In Telegraphy . . . 8502.

)lanutnctnrey. .. . 3908.

Gallium Alloy . . . 3594, 2153, 2345.

At Paris Exposition . . 2511, 2519.

Wearing Properties . 1213.

Production . . . . . 1337, 13886.
Oxidation . . . . 2170.

“Iron Age.”
Uses . . . . . . . xvii, May18,p.7.
Uses and Articles . . xxiv., August7,p. 7.
In Telegraphy . . . xxiv., September 4, p. 1.
Resistance to Oxidation xix., May 24, p. 156.
Electro-plating . . . xiv., January %é4p. 25.

Making . « e xx., July 26, p.
In Germany . . . . xxiii., April 10, p. 7.
Alloys . . . . . xxiv., December 11, p. 13.

“Engineering § Mining Journal.**
Uses . . . . xxi. 532; xxiil. 167, 262, 302 ; xxix.
355, 409.
XXV. ﬁO; xxvii. 28.

Making . . . . . .

In Germany . . . . xxvii.29.

Bronge . . . . . . xxvi.3M.

Aloys . . . . . . xxix. 85,186,188,

In Telegraphy . . . xxv.260; xxviii. 6; xxix. 186, 188.

“Mining § Scientific Press.”

Uses ., . . . . . . xxxii.198; xxxvi. 115.
Wire . . . . . . xL83.

“Leffel’s Milling § Mech. News."
Coes . . . . . . . ix.13L
* Van Nostrand’s Engincering Mag.”

Making . . . . . . xxiii. 280.
Y Manufacturer § Builder.”

Uses,etc. « .+ o o« ix. 270 ; xii. 71, 148, 162.
Manufacture . . . xii. 127, 162.
Alloys . . . . . . ix.201; x. 182,
Cost: Coins . . .o xi. 120,
Bronze . . .. viti. 240.

¢ Telegraphic Journal."
In Telegraphy . . vii. 63.

*English Mechanic.”
Its Puture . . . . . xxiii. 454,
The Mctal . . . . . xxiii 97.
Alloys . . . . . . xxv.228.

United States Patents.
Manufacture . . . . Howard. 220,148 Sept. 30, 1879.
Manufacture of Alloys Howard. 220,149 Sept. 80, 1879.
English Patent . . . Thompson. 2,101 Mar. 27, 1879.

Alu-min’‘i-um Al-Ioy’. Aluminium now en-
ters as an ingredient into various alloys; that with
copper is perhaps the most notable. See Art.
MINIuM BRONZE.

Alloyed with 10 per cent. of copper, the alloy
remains ductile.

Alloyed with small quantities of zinc, tin, gold,
or silver, it remains ductile, but is rendered harder
and more brilliant.

Alloyed with 3 per-cent. of zinc, is a superior
metal. — Deébray.

Alloyed with 7 per cent. of tin, can be worked,
does not take a fine polish, but is rendered non-
homogeneous by fusion.

Does not alloy with lead.

Alloyed with 3 per cent. of silver, is of beautiful
color.

With 50 per ceut. of silver, is hard as bronze.

With 1 per cent. of gold, is hard, ductile, and
greenish.

With 10 per cent. of gold, is crystalline.

With 5 per cent. of silver, can be worked like
pure aluminium, but is harder, takes a fine polish.
See also p. 71, “Mech. Dict.”

With 4 per cent. of silver, it is used by Sartorius,
of Gottingen, for the beams of analytical balances.

One per cent. of aluminium with copper makes
the latter more ductile, more fusible, enables it to
fill the mold better, harder, more capable of resist-
ing chemical re-agents.

Copper, with 2 per cent. of aluminium, is used
by Christofle, in Paris, for works of art, and nu-
merous * Articles de Paris.”

True alumininm bronze has from 5 to 10 per
cent. of aluminium. See ALumiNitM Broxze.

Silver, with 5 per cent. of aluminium, is hard as
coin-silver, and is excellent for coinage.

Al'u-min’i-um Bat’te-ry. (Klectricity.) One
in which one or both of the elements consists of a
plate of alumininm.

Alu-min’i-um Bronze. An alloy credited
to M. Débray, in which aluminium takes the place
of tin or zinc, in combination with copper, to form
a bronze.

This application of aluminium is at present the
most important use of the metal. Even so small
an addition as 1 per cent. of aluminium to copper
considerably increases its ductility and fusibility,
and imparts to it the property of completely filling
the mold, making a dense casting free from air-
bubbles. At the same time the copper becomes
more resistant of chemical re-ageuts, increases in
hardness without losing in malleability, and unites
in itself the most valuable qualities of bronze and
brass. The “alloy formed of copper 9 and allu-
minium 1, constitutes a new precious metal for in-
dustrial uses, which will find still more numerous
aé)plications when its price, still rather high (15 fr.
the kilo), shall be reduced.” — Laboulaye.

On account of its grain, it is especially suitable
for parts subjected to friction, and slides of loco-
motives lined with alumininm bronze have out
lasted more than twofold those of ordinary bronze.
Besides its great tenacity, which much extends its
applicability, it can, like iron, — and it is the only al-
loy which possesses that property, — be welded and
hammered hot, at a distance sufficiently remote
from its point of fusion.

The true aluminium bronzes, according to Ru-
dolph Wagner, were first made by John Percy, in
1856. They are alloys containing 90 to 95 per
cent. of copper, with 10 to 5 per cent. of aluuiin-
ium. The direct mixture, by first fusion, of 10
parts of aluminium and 90 of copper, gives a brit-
tle alloy, which, however, increases in strength and
tenacity by several successive fusions. At each
operation a little aluminium is lost. After the
compound has been melted three or four times,
however, the proportion of aluminium does not ap-
pear to change, and the alloy may be again re-
melted several times withont alteration. These
fusious are effected in crucibles. The aluminium
bronze is homogeneous, and possesses sufficient ex-
pansion to fill the remotest parts of the mold. It
affords sharp castings that can be worked more
readily than steel. Aluminium bronze may be
forged at a dull-red heat, and hammered until
cooled off without presenting any flaws or cracks.
Like copper, it is rendered milder and more due-
tile by being plunged into cold water when hot.
The bronze polishes beautifully, and possesses
great strength —according to Anderson’s experi-
ments, an average of 75,6184 lbs. per square inch.
The resistance to compressjon is feeble. From the
experiments of Col. Strange on the relative rigid-
ity of brass, ordinary and aluminium bronze, it ap-
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ars that the last named is four times as rigid as |

rass, and three times as rigid as ordinary bronze.

According to M. Morin, the director of the man-
ufactory of Nanterre, very homogeneous alloys are
obtained with copper and 5, 7§, and 10 per cent. of
aluminium. The alloys with 5 and 10 per cent. of
alumininm are both of a golden color. whilst that
with 7§ per cent. has a greenish tint. A copper al-
loy with 2 per cent. of alumininm is said to be used
in the Parisian ateliers, for works of art. It works
well under the chisel and graver.

It is considered excellent for organ reeds, giving
a better tone than brass or German silver.  Also
used for piano strings, and vibrating bars of music-
boxes.

The uses of aluminium bronze in making various
articies, such as catlery, hardware, works of art,
etc., and by M. Hulot, of the Postage Stamp Fac-
tory in Paris, are mentioned on pp. 70, 71, ** Mech.
Dict. :”” and the series of Farmer’s aluminium al-
loys is given on p. 71, Jhid.

‘The popularity of aluminium bronze is due to its
beautiful golden color, which has enabled it to re-
place silver-gilt to a considerable extent. It luster
18 very durable, which M. Dcbray explains by the
great quantity of heat liberated when aluminium
1s combined with copper, showing that the alliance
is very energetic and complete.

In England, kettles made of aluminium bronze
are employed for making preserves and ices from
acid fruits.

Morin & Co., of Nanterre, manufacture weavers’
shuttles of bronze, which, of course, do not oxidize
8o readily as steel.

Cambrien recommends this alloy for type cast-
ing. Type made of it can be used fifty times as
long as those from lead and antimony.

The alloy
is largely
nsed in the
making of
mathemati-
cal, optical,
surgical, and scientific instruments.

“ Aluminium bronze is used in France for making the large
preserving pans used by wholesale confectioners, and is rec-
ommended as an alloy in type metal. Lange, in Glashiitte
(Ssxony), cmploys an aluminium in the manufacture of
watch-springs. The new springs have the advantage over
the old in not being subject to rust, in not heing magnetic,
and in possessing greater hardness and elasticity.  An alloy
of 100 parts aluminium and 5 silver can be worked like
pure aluminium, but is harder, and takes a beautiful polish.
An alloy of 5 purts aluminium and 100 silver is almost as
hard as ordinary silver, but has the advantage over it of
containing no metal which is of & poisonous nature, or which
ean cffect a dircoloration of the silver.”” — * Engineering and
Mining Journal,” xxiii. 157,

Farmer’s series of aluminium bronzes are given
on p. 71, second column. *“Mech. Dict.””  They are
hard, tenacious, laminable, and ductile.

Sec United States Patents : —

9220149 . . . . Howard . September 80, 1879,
23900 . . . Webster . November 2, 1880.

Sce also : —

“ Manufacturer and Ruilder,” viii, 240.

“Eng. and Mining Journal,”” xxvi. 364.

Al'u-min‘i-um Gold. A substitute for gold.

COPPET .« v v o o o v o o e o0 o N
Aluminium . « « . ¢ ¢« o o . . 10

100

Has a color like 14-carat gold.

COPPET . v v v v & 4 e 4 e 86
Aluminium . . . . .+ .« 0 . 2 . oo . 10
GOld « + v « 4 s e o 0 s a0 e b

100

Has a color like 18-carat gold, and is an excel-
lent alloy for jewelry, and should be soldered with
brass, silver, or gold solders. Avoid all potash for
cleansing or as flux for soldering.

See, also, four of Farmer's formulas for chrysoid (Cu. Al
Ag.; Cu. Al Zn.: Cu. Al. Fe.; Cu. Al. Ni.), giving alloys
\Iv.)hx:-h in color and texturc resemble gold. Page 71, *‘ Mech.

et

Al'u-min‘i-um Gun-met’al. Two per cent.
of aluminium added to the usnal gun-metal.

Declared by Schulter to be equal to steel for
guns.  Good for statues, and bells also.

Al’u-min’i-um 8il’ver.

Silver . . . . . . . 0000
Aluminjum . . . . . .

@l‘H

Melted together. Valuable in inetruments in which light-
nese is an object, such as rextants, octants, ete., which will
veigh in this alloy but about one quarter as much as it made
of silver. Alumirium pure ix too roft for such -urposes and
works with difficulty.

AVu-min‘i-um Sol’der.

Gold. Sitver. Capper. Brars.
Hard . 8 [ G -
Medium 5 £ R -
Soft . . oA l 15 4

Bottone recommends in preference to coat the
surfaces to be soldered with a layer of copper in
electro bath, and theu use ordinary solder. -

Al've-o-lar Ab'scess Syr’inge. A syringe
for injecting abscesses in the alveolar ridee or pro-
cesses. It has straight or curved canulas for more
convenient access to the parts.

See *“ Dental Cosmos,” November, 1876.

Fig. 40.

Alveolar Abscess Syringe.

Al’'ve-o-lar For'ceps.
for gnawing away portions of the alveolar pro-
cess, or for extraction of fragzment of roots be-

(Dentistry.)  Forceps

Fig. 41.

Boyonet-shaped Alveolar Forceps.

neath the summit of the alveolar ridge. They
have variously shaped beaks: bayonet, straight,
curved.

A-mal’ga-ma’tion. ((alvanic Battery.) Coat-
ing the zinc plate with mercury so as to present to
the liquid a surface of metal which shall be equally
affected by the excitant, in order to prevent the es-
tablishing of local currents, which the impurities of
the zinc would otherwise occasion.

Ganot, “ Physics," N. Y., 1877, pp. 684, 692.

It is usually done by cleanging the zinc plate
with dilute sulphuric acid, and then rubbing over
the surface a small quantity of mercury.

A-mal’'ga-ma’tor. The amalgamating machin-
ery exhibited by the Republic of Chili at Philadel-
phia, 1876, was a facsimile of the apparatus in use
at Autofagosta, on a scale of Jth. It is under the
system of Krihnke. The series of machines and
operations is as follows : —
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The washking and reduction of the ore is accom-
lished by means of two vertical iron rollers, rest-
ing on an iron plate, and kept in motion, thereby
roducing the necessary friction. The rollers sit
in an iron cup, into which the ores to be ground
are received by means of a self-feeder. The water
pecessary is conducted to the cups by means of
ipes, and is kept running continually. The re-
suced ore is carried with the water through gutters
into the open, flat tanks below, and there allowed
to settle ; the water is then run off, and the ore car-
ried to the drying shed.

In the amalyamating section are 12 large and 2
small revolving casks; 4 upright tanks, wherein the
chemical solution is mixed : one washer ; one cen-
trifugal machine.

The powdered and dried ore is placed in the large
casks, and mixed with sufficient cold water to satu-
rate the whole thoroughly. The necessary quantity
of the chemical solution from the tanks is then
added, previously mixed with boiling salt water.
After revolving the cask a sufficient length of time
to transform the silver ore from a sulphite into a
chloride, the quicksilver is added, and the whole
subjected to the action of the amalgam. Thence
the” contents of the casks are run into the washer
and there freed from the remaining impurities,
acids, chemicals, etc., etc., leaving the pure silver
and quicksilver. This then goes into the centrif-
ugal machine, where the quicksilver is separated
from the silver as much as this can be done by me-
chanical action. In case there should still be left
some impurities, which may be easily detected by
a dark color, the whole is returned to the two
smaller casks, and there washed with boiling salt
water, until its appearance shows the true silver
color. It is then discharzed and stamped into
molds, to be ready for scction three.

The condensing and smelting apparatus comprises
four condensers and one smelting furnace.

The condenser consists of a cylindrical body
closed hermetically at the upper end, while the
Jower end is open.

T'he eylinder or retort rests upon an iron plate,
one third of which is below and two thirds is above
the plate, this retort is surrounded by a furnace
made of fire-brick. Below the retort is a mechan-
ical apparatus, part of the machinery to be used
to raise the silver into the retort. T'his appara-
tus is connected with a railway on which is placed
a car fitted with an iron water-bucket, in wEich is
an iron stand whercon the mold containing the
silver and the residue of quicksilver not separated
by the centrifugal machine is placed by the aid of
a derrick. The mold, which is made of two equal
picces fitted and held together by meauns of iron
pins, is then taken off, the car is run on the me-
chanical apparatus and the bucket filled with water,
and the whole wound up, so that the silver column
enters the open aperture in the retort and with the
water-bucket closes this hermetically. The bucket
being so much larger the retort stands from five to
six inches in the water. After heating the silver
column a proper length of time the quicksilver
begins to evaporate, the vapors of which are so
heavy that being brought into contact with the
water they will soon condense and appear as me-
tallic quicksilver at the bottom of the water-bucket.
- After all the quicksilver has been evaporated and
condensed, the silver column is taken to the smelt-
ing furnace and there molded into bricks and bars.

Thirty-nine tons of silver ore are worked daily,
and the loss is stated not to exceed 2 oz. of silver
to 3 tons of ore, whatever the quality of the latter.
The machinery cost $230,500.

Amalgamators involving electrical action are : —

Nos. Inventor, Nos. Inventor.
84,881 . . Davris. 83,868 . . McDougal.
37,218 . . Deethen. 86,249 . KRae.

61,566 . . Rae. 90,777 . Faul.

62,776 . . Rae. 90,965 . . Partz.

66,629 . . Swith. 91878 . . Stevens.
83,001 . . Rae. 96,931 . . Paul § Wood.

The following references may be consulted : —

Dickson . . . . *‘‘Sciertific American,” xli. 262.
Egleston . . . . % ‘Enginecring” . xxlvii_,. 43,128,
xxvii. 473, 491.

Egleston . . . . *“Engineering™ . .

Egleston . . . *Enginecering ' . . xxvii. 190,
Wheeler, Horn, Wheeler- Patton,
Varley, Patton, Stevenson.

Forster- Firmin . # ¢ Min. and Sc. Press,” x‘ig_l 129,
4.
® ¢ Scientific American,”* xxxvii. 383.
® “Scientific American,’* xxxix 271
* ¢ Scientific American,’’ xxxv. 131.
“Iron Age’ . . . xviii.,, Nov.
16: 18.

Forster-Firmin .

Forster-Firmin . .
Incin . . . . .
Krohnke . . . .

Kustel § Hoffman
Mitchell . . . .
Peck . .. . . .
Porter-Firmin . .
Reynolds . . . .
Russell. . . . .
Secor . . . . .
Stevenot . . . .

® “AMin. and Se. Press,” xxxv. 145,

* “Min. and Sc. Press,” xxxviii. 193.
* Y Seientific American,” x1. 215.

® “Eng. and Min.J.,” xxvi. 310.

* “Min. and Se. Press,’’ xxxviii. 136.
®« “Min and Sc. Press,’” xxxvii. 97.
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A-mal’gam Car’rier. A scoop for carrying a
small quantity of amalgam to fill a cavity in a
Fig. 42.

=

Amalgam Carrier and Burnisher.

tooth. In the form shown, the back of the bowl
serves as a burnisher.

Fig. 43. A-mal’'gam Ma-njp’u-la’tor. An
instrument designed to facilitate the
preparation of amalgam for fillings, hav-
ing a cup at one end for taking up the
desired amount of filings or powder, and
a curved spatula at the other end for
combining the mercury with the filings
and packing it in the cavity.

Fig. 4.

Amalgam
Manipulator.

A-mal’'gam Plug’ger. A dentist’s instrument

Amalgam Pluggers.
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for packing and condensing amal
stopping material in the cavities of teeth. Use«
Fi6. 45. with a mallet.

A-mal'gam Re

tort. An iron retor

with & luted and keyec

lid, with a hollow insid¢

the latter for expansion

Am’a-to'ri-i. (Cera

mics.) Dishes in ma

jolica with portraits o:

the ladies to whom they

were presented. Al
Italian device.
Am’ber. A fossil

resin, noted as being the
first electric substance
known. It is largely
found on the shores of
the Baltic, which was
formerly the only source
Amalgam Retort. of supply.

The word electricity is derived from the Greek
name of this substance, #AexTpov. Amber is largely
used as mouth-pieces for pipes, etc. In the London
Exhibition of 1851 there were four of these mouth-
pieces, valued collectively at £1,000.

The Baltic is the principal source of amber, as it
was perhaps in the time of Nero, butit is also found
in Roumania, the latter the product of a different
tree, and assuming various colors, red, pink, brown,
blue, green, and black. These colors are frequently
found mixed in a single piece, and lumps also occut
with silver-colored veins and gold specks. On ac-
count of this variety of colors, the Roumanian am-
ber is highly esteemed, and the darker and more
beautiful pieces are more costly than yellow amber,
especially as they are more rare.

German amber is found in the sea or in alluvial
earth; the Roumanian amber is onmly found in
mountainous places and highlands, where it is
sought and dug out by the peasants.

On Amber. Rebouz . . “‘Scientific American Sup.,’” 1847.
Sources of Amber . . “Scientific American Sup.,” 168.

Am’ber, Ar’ti-fi‘cial. True amber is the fos-
sil resin of a pine.

Artificial amber is principally colophony, a resin
obtained by the decomposition of turpentine.

The detection is by means of heat or solution.

True amber melts at 545°-550° Fah.; the spu-
rious at a much lower temperature.

True amber is slightly attacked by ether and
alcohol ; the spurious very readily.

Am’ber Bronze. A mode of coloring iron.

An artificial bronze surface upon iron, obtained
by rubbing brass upon the smooth iron surface,
and protecting with varnish.

U. 8. Patent, 197,572, November 27, 1877.

Am’'ber Ce-ment’. A solution of hard copal
ilgu pure ether, of the consistency of castor oil. —

8L,

.

The carefullycleaned surfaces of fracture, coated
with the solution, should be pressed together, and
retained in contact by a band. A few duys are re-
quired for complete hardening.

Small pieces of amber may be united to form a
much larger one by moistening the surfaces to be
united with caustic potash, and pressing them to-
gether.

Am'ber Var’nish. Yellow amber is bleached
by being treated with a hot solution of salt; 1 1b.
of che white product is dried, powdered, and melted
over a fire in a clean iron pot. 11b. of fine nut-oil
is then added, after which the whole is well stirred
until thoroughly mixed. The pot is then removed

or allied ’ from the fire, and when the heat is sufficie

moderated, 2 1bs. of the essence of turpentit
added to form a composition of the proper cou
ency for use.

‘* Scientific American,” xxxix. 36.

Am’bu-lance. Fig. 46 shows one style of
bulance used in various semi-Asiatic armies.

s

Transport of the Wt Crimea.

The Turkish ambulance, on porter-back, is |
in a picture from the London *“ Graphic,” repre
in “ Scientific American,” *xxxvi., 151. S
cular No. 6, Surgeon General’s Office, U. S
81-86.

Am'bu-lance Cot. A cot adapted to be
(or at least, as to the legs) to fit in an amb
for transportation, or to stand on its legs wl
field-hospital service.

See “ Art of War in Europe,” Official Rep
General McClellan, War Department Serie:
80, where a French ambulance cot is shown.

Am’'bu-lance Stretch’er. A litter
cupy a place in an ambulance wagon. U
convey a soldier from the spot on which he |
the ambulance depot, and then to form his
the wagon.

It is composed of two wooden frames, the
one with handles, carrying an upper one, s
at one end with a hinge (a), and nising sligl
wards the other, retained in the inclined p
by India-rubber springs at b and ¢, which

Fig. 47.

7]

Ambulance Stretcher.
cased with spiral steel cases. The bottom
stretcher is formed of leather, and stuffed
2levated end of the wooden frame to form a
Rollers are attached to the under part of th
frame at e e, to facilitate its being shoved i
ambulance wagon from the rear.
A’me-trom’e-ter. An instrument inve
Dr. Thomson for the diagnosis of refractio
xamination for defects in the human cye.
““ It consists of a rmall fixed gas-jet 4, a second o
:ached to a box €, which slides upon a bar D, the
aected by a flexible rubber tube G; the end of ti
forms a pointer, which, by elevating or depressing
and of the bar, can be placed at any part of the g
nalf-circle E, which is fixed firmly to the thimb
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which means the entire instrument can be attached to a
ecommon gas-burner, and the lights regulated by its stop-
cock.

*‘The jets having been lighted and turned down into twa
small flames about 5§ mm. in diameter, the patient, placed
5 meters away, is directed to obrerve the flames, and to say

fatbinm he e Shame ae cemall endeda of

hind the other, and become fused, whilst in ametropia the
eircles will reem to touch ; whilsta distance, depending upon
the degree of ametropia, remains between the small light
points. To determine the kind of ametropia, the patient ixs
directed to pass slowly in front of the eye under examina-
tion a #lip of red glass in such a manner as to color half of
each diffused circle,and if the red half seems to be on the
mme side with the red glass, myopla is recognized, and if on
the other side, hypermetropia ; this may be as well done by
passing before the eyc a card or paper in such maniier as to
exclude from view one half of each circle.

“To determino the degree of ametropia, the bar has been
divided on one side into spaces of 2.5 cm. with a half space
between, and on the other into English inch and half-inches,
and it will be found that each space of 2.5 cm. will indicate
an ametropia of one dioptric, metric system, and each inch
ﬂ, of the old system. The cut represents the two flames as
apart 2 dioptrics, and they would appear to a perst =~
myopia or hypermetropia of 2 dioptrics or zk; ast
of light, with their mar-
gins in contact at one
point, separating on
the removal of light B,
and overlapping when
it is placed nearer to
light 4.

* For those who pre-
fer the old system to
the metric, it will be
remembered that the
old glakses are not
based upon their exact

wers of refraction,

ut are ground on ra-
dii of Paris inches,
and that, owing to the
index of refraction of
the glass commonly
used, they by a happy
chance correspond in
focal Jength almost exactly with
the Englirh inch; hence each
inch of distance between the
test-lights as determined by the
use of the inch scale on the bar,
will indicate an ametropia of
very nearly 316; and the higher
degrees can be found instantly
by dividing 40 by the number of
inches between the lights when
their seem to have come
into contact.” — ¢ Beck. "

Fig. 49.

Am’i-an'thus. Earth flax: i. e., ASBESTOS,
which see.

A-mi’ci Prism. A device adopted by Amici,
for throwing an Obli%l‘le pencil of condensed light
upon an object. See Fig. 49.

Am-mo'ni-a En’gine. The ammonia engine,
which utilizes the expansion of liquefied ammonia,
18 described and represented on p. 90, *“ Mech. Dict.”
and references made to Dr. Lamm, and to the dis-
sertation of Dr. Barnard on the subject.

Gamjee’s engine, U. S. Patent, No. 240,000, and
dated April 19, 1881, uses the vapor or gas of am-
monia ex{)ansively to the extent of more or less
complete liquefaction, and then reconverts it from
the liquid to the vaporous condition by means of
heat, which restores 1t to its original tension. See
TrERMO-DYNAMIC ENGINE.

Seyforth’s
. xxxi!,;. 333.

M. Frot’s machine is described in article “ Air
Chaud,” Laboulaye’s ““ Dictionnaire des Arts et Man-

Ammonia Engine, ‘‘ Scientific American,”

" ufactures,” edition of 1877.

The principle upon which the theoretical utility
of ammonia, as a motor, is based, may be thus
stated : As the gas is absorbed by water its latent

¢ heat becomes sensible, aud the temperature of the

solution consequently rises. This heat may again
be used for the expansion of liquid ammonia into
a gas, under great pressure — the pressure thus
generated being couverted into work behind the
piston of an engine. The heat thus transformed
1uto work cannot be recovered and utilized as heat,
and, consequently, to maintain the efficiency of the
combination, additional increments of heat must
be supplied, from external sources, to be again con-
verted into work, and so on.

In the apparatus of Dr. Emile Lamm (Fig. 50),
the liquefied ammonia, which parted with its latent
heat during condensation by pressure, is placed in
the inner shell A, through which tubes traverse,
the whole being inclosed in an outer shell, B. The
fountain communicates with the valve chest of the
cylinder C, in the same way as the steam induction
pipe of a steam-engine conncects the boiler and the

Fig. 50.

Lamm’s Ammonia Engine.

cylinder. In the outer shell B is placed some of
the water, or weak solution of ammonia that was
left in the boiler of the still, of a suitable tempera-
ture to generate the required pressure at starting.
This heat exists, then, in the liquefied ammonia as
expansive force, and passes out with the gas to the
cyliuder, where, a portion having been converted
into work, the remainder passes, with the exhaust
gas, back to the weak solution in the shell B,
where, the latter becoming instantly condensed, the
heat is again rendered sensible and passes through
the walls of the tubes, to generate expausive force,
and 8o on, the total loss of heat for a given amount
of work being the equivalent of the work per-
formed, plus that which may have radiated from
the shell during the’ performance of the work ;
while the loss of the material itself is only that
due to whatever leakage has taken place.

An oil-packed stuffing-box is shown at D. An
annular chamber surrounding the piston-rod is
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kept supplied with oil from the chamber E, through |
a suitable pipe ; this forms a practically impassable
barrier to the escape of free ammonia. The oil
becomes more or less saponified by the action of the
ammonia; but this does not interfere with the use-
fulness of the packing, or the proper lubrication of
the moving parts.

Lamm’s United States Patents : —
No. 105,681
121,627 . . . . . . . December5, 1871.
121,909 . . . . - . . . December 12, 1871,
12448. . . . . . - March 12, 1872.
See English Patent, No. 2,768, of 1853. A hot-

air engine, mixes vapor of ether with air.

Jean Frot’s Ammonia Engine, No. 60,500, De-
cember 18, 1866.  Specially designed for condeuns-
ing, washing, and retaining for re-use the exhaust

vagor.
ee also Lnglish Patents : —
5,212 of 1825.
9,221 of 1342.
Lauback, U. S. Patent, May 28, 1872. 127,250.

See also AIR AND Gas ENGINES FOR PROPEL-
LING Cars. See nlso COMPRESSED-AIR ENGINE.
Bomyas, Engl. Pat. No. 5,644 . 1828, Compressed air.
Neevens § Kershaw . 1,092 1863, Compressed air.
S. Carson, U. 8. Pat. . December 9, 1866.

N. H. Basbour . . . March14, 1865, Carb. acid gas.

Am-mo’ni-a Me'ter. An instrument by Grif-
fin, for testing liquid ammonia ; one spindle, with
125°, which includes the strongest ammonia that
can exist at the temperature of 62° F., and extends
to all weak solutions : sp. gr. .875 to 1.000.

Every degree shows seventeen grains of dry am-
monia in a decigallon of liquor. In * Chemical Rec-
reations,” p. 329, a table is given which shows every
particular respecting solutions of ammonia; the
strength in atows, the percentage of ammonia, its
weight per decigallon in rains, the comparative
money value of different so utions per lb., etc.

Am-mo’ni-a Ore Pro’cess. The copper and
silver salts, after calcination of the ore, are dis-
solved by means of ammonia and ammoniacal salts;
this solutibn is then passed through agalvanic tank,
formed by a suitable and economical arrangement
of sheets of platinum and copper, by which means
the whole ofp the silver is deposited iu practically a
pure state, whilst the cop
ammoniacal solution — and is precipitated as oxide,
by passing steam into the solution, with the simul-
taneous addition of a very small amount of caustic
alkali. This not only precipitates the copper as
oxide, but drives off the ammonia, which may be
collected for re-use. The special advantages claimed
for the ammonia process are chiefly its economy
and simplicity, and the purity of the products ob-
tained.

Am-mo’ni-a So’da Pro‘cess. A process of
soda manufacture, the success of which is mainl
due to the ingenuity and perseverance of M. L.
%)lva'y, of Couillet, Belgium. See p. 2234, “Mech.

ict.”

The fundamental reaction in the manufacture —
the decomposition of common salt in solution by
bicarbonate of ammonium into insoluble bicarbon-
ate of sodium and chloride of ammonium, and the
regeneration of the ammonia by treatment with
lime — as contrasted with the cycle of reactions
involved in Leblanc’s process, attracted the atten-
tion of technical chemists long since. As early as
1838, the method was patented in England by
Dyar, Gray, Harrison, and Hemming.

The subject is fully and lucidly treated in the
Report of Dr. Jenkins, ¢ Paris Ezposition Reports”

r passes on—still in

| trial.

(1878), vol. iv., pp. 44 et seq.

See also ** Scientific American Supplement,” #2707, 2719,
* 3969, * 4112.
“ Scientific Amer.,” June 24, 1876 ; and vol. * xxxvi. 406.

Am-mo’ni-a Test Ap’pa-ra’tus. w. W
Goodwin's ammonia and sulphur test apparatus,
for gas works.

« gsnerican Gas-light Journal,”> * July 3, 1876.

Am'o-ri‘ni Vase. A vase to be presented as
a love-token. For instance, one at the Paris Ex-
position, by Solon, in the style of Louis XVI, the
body in céladon, and an upper zone in blue with
cupids in white. The vase supported by cupids
(amorini), molded in oxydized silver.

Am'pli-fi‘'er. (Microscope.) A plan for in-
creasing the maguifying power by means of a
double concave lens placed in the body tube of the
microscope, between the object-glass and the eye-
piece.

The Tolles amplifier is discussed in the *“American Jovrnal
of Microscopy,”’ February, 1878. The remarks are repro-
duced in part in ‘ Scientific American,” xxxviii., 152, 202.

The Rev. J. IT. Wythe, M. D, describes two amplifiers used
by himsclf, as follows: —

« Either of them is used in a sliding tube between the eye-
piece aud objective, and the proper position is found by
The first cousists of a cy lindrical lens, conical in
shape, with the «maller end concave, toward the ubject-glass
and the larger end convex. This gives u large increase o
magnifying power and excellent definition when used with
the strongest eyc-piece of Gundlach, or other makers. The
second torm is better still, and consists of a double concave
lens, havingavirtual focus of about l,", at the end of &
tube about & long, at the other end o which is the ordi-
nary negative eye-piece. In both these forms the extent
and flatness of the field is quite remarkable, as well us the
amount of light, while the amplification is very great. With
a periscopic eye-piece of Gundlach, or the No. 3 of the rame
maker, or with the strongest eye-piece of Crouch, my ith
objective defines the semi-lenses on the frustule of Pleuro-
sigma angulutum, the markings on S. genma, or Gramma-
tophora subtilissima, with a power of 4,000 diameters.”’

See also * Carpenter on Microscope,” 1875 ed.

An’a-cos'ti-a. (Fabric.) A French goods made
on a serge loom, and having a worsted warp and
merino wool weft.

An’ees-thet’ic In-haler. An instrument for
the administration of ether, chloroform, nitrous
oxide, etc. See pp. 92, 93, “Mech. Dict.”

flu the illustration is a metallic inhaler consisting
of —

A, A metallic hood containing

B, A flexible rubber hood covering both mouth aud nose.

C, Exhaling valve.

D, Two-way stop-cock.

1, Packing through which passes a silken cord attached t
a mouth-gag.

J, (Contains the inhaling valve.

F, liollow ephere containing sponge saturated with th
angesthetic liquid through the opening G.

H, Cover to close it when out of use.

Tig. 61.

Anasthetic Inhaler.

Angthesia, Early use
Plant

of . “Sc. American Sup.' 1290.
. “Sc. American ¥’ xxxv. If
A'pal Di-la'tor. (Surgical.) Instruments f
distending the sphincter ani to permit examinati
of the mucous wall of the rectum, are shown
lTicmann’s “Armamentarium Chirurgicum,” as {
ows: —
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Anal Dilator, Fig. 563, p. 119, Part II1.

Thebaud’s Sphincter Ani Dilator, Fig. 634, p. 119, Part III.
Called also REcTAL DiLaTOR. .
A'nal 8pec’u-lum. (Surgicul.) Speculum ani.

An instrument for exposing to view the interior of

the rectum. The references are to Tiemann’s “ Ar-

wmamentarium Chirurgicum ' - —
Gorget-formed Speculum, Fig. 549, p. 117, Part III.
Trivalve Trellis Anal Speculum, Fig. 547, Ibid.
Ashton’s Fenestrated Anal Speculum, Fig. 546. Ibid.
Bodenhamer’s Recto-colonic endoscope, Fig. 548.  Ibid.
Bivalve Speculum Ani, Figs. 5634, 559. Ibid. |
Williams's Rectal Speculum, Fig. 628. lbid.

See also ANaL DivaTor; Hemorruoip IN-
STRUMENTS, etc. |

A’'nal 8up-port’er. (Surgicul.) A pad of
similar application to a truss, for supporting the
part in cases of prolupsus ani. Matthieu's, Tiemann’s
* Armamentarium Chirurgicum,” Part IV., p. 134,
Fig. 207 ; and p. 19, Fig. 46.

An’a-lyz’er. (Optics.) The upper one of the |
two Nichols’ prisms in the polariscope ; the lower |
one being the polarizer. See POLARISCOPE.

An-a-mor’pho-scope’. A device to illustrate |
certain optical effects. N

The object has distorted figures, which become
perfect on being looked at in the mirror.

Fig. 52.

Anamorphoscope.

An’a-tom’ic-al 8yr’inge. For injecti
arteries of the human body with an cmbalming
fluid, or, in subjects for demonstrating anatomy,
with a colored fluid which solidifies in situ.

An’chor. 1. The analogues in nature of the
mariner’s anchor are amusingly like the grapnel.

The upper one in Fig. 53 is from a relative of the
sea-cacumber ( Leptosynapta Girardii). Tt is covered
with the symbol of the deep. The skin is filled
with minute perforated oval plates, to each of
which is attached by the shank a perfect little ap-
chor. Doubtless the flukes of these anchors give it
the means of keeping itself in place. The lower
specimen i8 the Pheronema, which has its threads
near the extremities marked by projecting notches,
while at the very extremity it is actually anchor-
shaped, as shown by a thread greatly magnified.

Natural Grapnels of a Holothurian. Anchor and Barbed

of a Pheronema.
Rosella, also, has a great outlay of mooring-

}hrmds, wi.th frt:iluently a line quadrate-barbed at
its extremity. These lincs have actually at the
bottom a four-hooked grapnel.

W’_illiam:c’s “ Reliance ” anchor is without a stock,
and is designed to be non-fouling and self-canting.
It holds by both flukes at once, and has no stock

““Reliance ™" Anchor.

to foul the cable, like the Latham anchor, Fig. 190,
p- 95, “ Mech. Dict.” ‘The pair of flukes hinged in
the head are also like the Latham and the Morgan
(Fig. 188, Ibid.). The Marshall (Fig. 189, Ibid.),
has also hinged flukes, but they are independent.

Fig. 66.

Tyzack’s Anchor. .
In the celebrated Trotman anchor (Fig. 182), the
arms are hinged to the shank.

Tyzack’s anchor (Fig. 55, British) has a shank,
A, made in two parallel parts secured together by
%i‘ns, and a single arm with a fluke 5, fitted with a

“head, which rests against a pin /{. The advan-
tages of this form arc similar to those just recited :
Relative lightness, absence of stock, ready assump-
tion of holding position, ease of handling, etc.

This anchor was tested to destruction at the
Lloyd’s proving-house, Netherton, England, finally
giving way at 250 per cent. overproof.

“ Engineer,’’ ® xliil. 356.

The Martin self-canting anchor is in much favor
with the British admiralty, all the turret-ships
being provided with it, has no stock, nor steadying
arms. Admiral Inglefield’s modification of the
Martin resembles the latter in the special feature
that the arms are on parallel lines, and so grip the
ground simultaneously. It differs from it, how-
ever, in the very important characteristic, that in-
stead of the arms being made of one forging, and
working through the crown, thev are formed of
separate forgings, and are attached to the shank by
a swivel pin. The advantages gained for the an-
chor are greater holding power and less liability to
foul.

The parts of, and apparatus concerned with, the
anchor and cable: —

Anchor lift.
Anchor shackle.

Arm.
BillL.
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Blade.
Bower.

Bull rope.
Buoy rope.
Cable shackle.
Capstan.

Cat.

Cat back.
Clutch.
Compressor.
Controller.
Crown.

Deck stopper.
Devil’s claw.
Dog stopper.
Fish.

Slip stopper.
8quare.
Stock.
Stopper.
Stream anchor.
Stud.

Swivel.
Swifter.
Throat.
Trend.
Warping.
Whelps.
Wing stopper.

Messenger.
Mooring swivel,
Nippers.
Palm.
Passing nippers.
Pawl.
Pee.
Point.
Racking turns.
Ring.
Bhackle.
Shank.

Fig. b8.

Section of a Pier, East River Bridge, New York.

‘The following references may be consulted : —

Smith (Rtockiess), Br. . *‘‘Engineer,” xlvii. 219.

Spedden § Stafford . . *“ Seientific American,” xli. 7.

Swinburn (Portable), Br. *‘ Engineer,’’ xliii. 427.
*“Seientific American Sup.,” 1471,

Tyzack,Br.. . . . . *“Engineer,” xliii. 855.

* 4 Scientific American Sup.,'' 1282,

Fig. 57.

Anchor-plate, East River Bridge, N. Y.
2. The anchors for the suspension cables of the

East River bridge are shown in Figs. 56 and 57.
In the former the cable and anchor are shown in
position, and in the latter figure an anchor-plate is
shown separately.

Each anchor-plate weighs 23 tons, and is made
with 16 radiatetP arms. Four of these anchors are
required at each end of the bridge, two meeting on
the central longitudinal line, and the others disposed
one at each side. Each is imbedded in concrete
in the third row of stone. Through apertures left

Fig. 68.

Traction Rope Anchor for Steam Plow.

u che centers of the plates the first set or pars 1u
:he chains is placed. Each chain has 10 sets ¢

links and two sets lead from each plate. The s¢

ion Fig. 56 exhibits the arranzement. To eacn
»air of bars a straud of the cable is attached so
:hat 19 strands in all will be fustened to the ends
»f two chains of bars leading from each anchor
plate. The strain on each of the four cables j
estimated at 1,833 tons, or 7,332 tons on the co

lected four cables. Against this is the dead weigh
of the masonry structure, amounting to 44,000 tons
“here is besides a pressure on the joints of the im
»edded links which has been considered and pro

Scientific American
jee also * Scientific American Supplement,” * 03, 154

3. A movable pulley carriage to which the trac
‘on wire-rope of a steam plow passes at the head

‘he trame carres a horizontal sheave ana rest
on thin disk wheels, which cut into the ground
and resist the side strain of the engine and imple
ment. It is moved along the headland by the mo
ion of the sheave or pulley, which is turned by the
rope : the sheave is conuected by gear to a drum
vhich winds up a rope stretched along the head
and, and keeps the anchor opposite its work. The
Al)paratus is provided with a steerage, which ena
sles it to be worked along a crooked headland, and
18 managed by a boy, who also attends to shiftin
‘ope-porters. The box is to hold stones, intended
48 a counterpoise, to prevent the anchor from beine
»ulled over when doing very heavy work

[he particular form shown is designed for the
roundabout system. Two anchors are employed
sccupying positions opposite to each other on the
1eadlands, and proceeding at a right angle to the
:ourse of the plow. This form of anchor is auto
matically moved the regulated distance, equal to
;he width of cultivation of the implement at one
passage, and this without the draw-rope reachins
‘0 a claw-anchor at the other end of the field

See STEAM PLrow, *“ Mech. Dict.”

An’chored Net. (l"ishing.) Ouc securcu (23]
sunken anchors or stones, a8 with some scines. Iu
contradistinction to drifting or staked nets
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An’chor Fish’-hook. An anchoring hook

Fig. 59. for fish-nets or lines. The line is

bent around the grommet and
lashed.

An’chor Lift. A device to lift
the pile or pole wherewith a dredge
or lighter is anchored. Such a

ile is known — in Mississippi

iver parlance, at least—as a
grouser, which see.

Canan's anchor-lift is a device
on the dredge operated by hy-
dranlic power to grip the anchor-
ing pile during its upward move-
ment, and slacken from it on the
return motion, and so by a succes-
sion of movements to raise it from
the mud or sandy bottom into which it had been
driven.

Y Seientific American,” * xxxv. 70.

An’chor S8hack’le. (Nautical.) The bow or
clevis, with two eyes and a screw bolt, or bolt and
key, for securing the cable to the ring of the an-

. Fig. 60. chor. Alsoused

: for coupling

lengths oF chain
cable.

An’‘chor

Sho t.A (Life-

saving ara-

tus.) A }:’},xree-

fluked anchor,

with cord at-

Anchor Pish-hook.

tached, fired |.

from a gun on
shore or aboard:
in the first case, to afford communication with a
stranded vessel ; in the second case, to get a rope
ashore, to enable boats to land through the surf.
A grapple-shot ; or barbed shot, which see.

Fig. 61.

Anchor Shackles.

Chandler’s Anchor Shot. Before firing and after firing.

The invention of Capt. Ralph Chandler, U. S.
Navy ; the shot has hinged anchor flukes project-
ing from its sides, and folding back into slots, so as
not to interfere with the entrance of the shot into
the gun; but expanding when fired, to catch in
the rigging. To the rear of the shot a chain or
wire rope is attached, and carried to the front of
the shot through another slot.

3

L;;Orduau Report,” 1878, Appendix P, p. 813, and Plate
“Army and Navy Journal,” April 27, 1878, p. 607.

““ Harper's Weekly,” June 15, 1878.

An’chy-lo’sis Ap’pa-ra’tus. (Surgical.) An
apparatus for the gradual extension of contracted
mugcles.  Used also for the breaking up of false
anchylosis. Also as a safeguard against mal-posi-
tion, allowing the joint to anchylose in the position
of greatest usefulness in cases where a cure is im-
possible.

See Tiemann's “‘ A\rmamentarium Chirurgicum,’’ Part 1V.

Elbow-joint Apparatus, Fig. 63, p. 23.

Long Knee-joint Apparatus, Fig. 90, p. 48.

Short Knee-joint Apparatus, Fige. 91, 93, p. 49.

See also Fig. 202, p. 79, ** Mech. Dict.”

An’der-son Bat'te-ry. (Electricity.) The or-
dinary zinc and carbon elements are employed; the
zinc being placed in the porous cell and immersed
in a solution of muriate of ammonium, and the
carbon in oxalate of chromium and potassium, in
combination with free bichromate of potassium and
hydro-chloric acid.

““ Scientific American,”’ ® xliii. 115.

A-ne’'mi-us. A small chemical smelting fur-
nace.

A-nem’o-graph. The vane for recording the
direction of the wind, used in the observatories of
France, comsists of two connected strips of thin
copper, about 2’ in length, attached to an axis at
A, and having a counterpoise, which enables the
vane with its axis to turn with great readiness.

Fig. 62.

Wind Vane of Frenck Anemograph.

The axis has four copper disks attached. These
are shown detached to the left of the cut, Fig. 62,
and also in Fig. 63. Each disk is 80 cut that only
Tyths of its circumference has the full size; this
portion only comes in contact with a metallic
apring, of which there is one for each disk, and this
wire connects with electric apparatus in the office
of the observer. Buttwo of the disks can be in
electric connection at the same time.

Take the left-hand disk (Fig. 63), for instance,
Its surface has the 16 divisions, but only the 6, from
E.N.E. to W.N. W_ are on the extended portion
of the perimeter, 80 as to touch the spring belong-
ing to this dirk. 'The other disks have each also
the same proportionate parts of extended perime-
ters : the second disk from N.N. W.t0o S. S. W,
and so on.

To illustrate, by tracing the action through a

rtion of a revolution, — at the compass point N.
ET E. the North disk (a, Fig. 63) alone touches a
wire, and but one pencil records upon the traveling
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aper ribbon until N. N. W. is reached, when the
est disk (b) closes the electric circuit, and two
pencils record until W. N. W. is reached, when
the circuit of the N. disk is broken, and the W.
disk alone records. So on of the other portion of
the circuit.
It will be noticed that at the cardinal points, N.,
W, 8., E, and two points on each side (32 points

Frgnch Anemograph Disks on turning axis.
to the compass), only one telegraphic pencil is at
work ; at intermediate points two pencils record.
Thus the direction of the air current is read within
a point or two. Greater accuracy might be attained

by multiplying the number of disks. The French |

observatories have four recording cylinders moved
by clock-work. In the United States instruments
one cylinder receives the four traces.

The anemograph of M. Redier, of Lyons, has a
vane supported on # wheeled tripod revolving on a
circular rail. The axis prolonged downward has
a paper-carrving cyvlinder upon it; this is gradu-
ated vertically and horizontally, and a pencil n{-
plied to the paper is moved vertically by clocl
work. The tracing gives wind dircction and time.

An’e-mom’e-ter. An instrument for ascer-
taining the rate of the wind.

Casella’s anemometer is a portable instrument,
and is especially intended for measuring the veloci-
ty of currents of air passing through coal-mines,
and the ventilating spaces of hospitals and other
public buildings.

‘The indications are shown by a large dial and
hand, and five smaller ones. The large dial is di-
vided into 100 parts, aud represents the number of

Fig. 64.

Casella’s Ancmometer.

feet up to 100 traversed by the current of air. The
tive smaller dials represent 1,000, and so on, multi-
plying successively by 10, to 10,000,000 = 1,893
1niles. By menns of the large dial, as low a motion
as 50 feet per minute may be measured. By
meauns of the catch, a, the work is put out of gear.
A haundle and universal joint, e, allow the appa-
ratus to be lifted to a higher level, or thrust into an
aperture.

See the following papers by J. W. Osborne,
:;Proccedings of the Am’erican Association for the

di 1 Ser ».

>

¢ Construction of a Sensitive Wind-vane,"”
* 8t. Louis Meeting, Aug., 1878.
‘ Wind-vane Rotations,’”’ * Nashville Meeting, Aug., 1877.
See also —
Anemometer, Electric. Hardy . .
Anemometer . . . . Long . .
Anemograph . . French .
Apemometer . . . Negretti
Anemoscope, Br. . Vernon

* Teleg. Jour.,”" iv. 134.
“Sc. Am. Sup.,” 1746.
. “Se. Am. Sup.,” 112,
.®“Man. § B.," x. 156.

. ®“Engineer,” xlviii. 268,

An‘e-mo-met’ro-graph. An instru-
ment for recording the rate and direction of
the wind.

The anemometrograph of I’ Ecole des Ponts
et Chaussées of France, is com of two
parts which may be regarded as distinct : the
anemomeler proper and the register.

The anemometer is on the principle of that
invented forty ycars since by Dr. E{Obinson,

( u1 we Armagh Observatory, Ireland. It is com-
' posed of a hollow vertical shaft, of which the lower

portion is secured on a mast of any convenient
{ height. The upper end carries four radial hori-
| zontal spokes, b, at angles of 90°, each terminated

Anemometrozraph of the Ponts et Chaussées, France.
( Elevation.)

by a light bemispherical metallie cup a, so disposed
that the concavity of each is presented towards the

convexity of the next one.
When this windwheel — as it nay be called — is
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ex to a current of air, the wind strikes in the

hollow of that cup, the concavity of which is fa- '

vorably presented, but glides from the convexity of
the others. Thus the windwheel assumes a rotary
motion on its axis. It was demoustrated by Dr.
Robinson that the number of turns in a given time
are proportioned to the rate — that is force — of
the wind, and it has been found that the number 3
expresses the relation between the speed of the
wind and the space traversed by the wings. Thus
an anemometer, of which the circle described by
the center of the wings is equal to 1.67 meter, will
give for each turn of the wings an indication of
5.01 m. as the distance traversed by the wind.

Below the windwheel is a counter, which, by
means of an clectric wire ( ¥ in Fig. 65), transmits
to the register (Fig. 67), the indications of specd.

Farther beneath, on a horizoutal arbor, are fixed
two large wheels R R’, with inclined vanes, which
are driven by the slightest current of air.

The spokes of the wind-cups a 4 are mounted
on a small vertical axis, ¢ (Kig. 65), the pointed
foot of which reposes upon an agate plate in a
socket. A worm-wheel on the axis rotates a wheel,
d, which has 200 teeth, and which carries on its
side face two metallic pins which successively touch

in passing a spring‘. ce. A wire g connects this |.
in,

spring with a binding-post, i, to which it is se-
cared.

The shaft which supports the windwheel and the
counter is hollow to permit passage to the insulated
wire g, and is united by a screw-joint to the por-
tion beneath, in which the axis of the windwheels
R R is journaled. J is a cap to protect from rain
and dust.

Fig. 66.

3)
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Anemometrograph. Ponts et Chaussées. (Plan.)

The horizontal arbor of the wheels R I’ operates
by means of the wh=els and pinions 0 v (Fig. 66),
and a pinion meshing into a fixed crown whecl,
¢ c, attached to the body X Y Z, which supports
the whole instrument. Owing to this arrangement,
when the wheels commence to turn under the in-
fluence of the wind, the pinion p turns also, but,
in virtue of the reaction which it receives from
the fixed teeth of the crown-wheel c ¢, it is dis-
laced, and the wheels take a movement of trans-
ation around the vertical axis M N (Fig. 65), un-
til the plane of their wings becomes parallel to
the direction of the wind. The axis M N rests in
a socket, t. A brass ring, u, secured bya screw, v/,
holds it in the socket, and at the same time pre-
serves the necessary connection between the mov-
ing and fixed portions of the instrument.

A cross-piece, [, attached to the moving portion
of the instrument, carries two springs, z r, which,
drawn by the movement of translation, strike suc-

cessively on four metallic sectors, separated one
from the other, and inlaid in an insulated disk.
From these four sectors, which correspond to the
' cardinal points, N., S, E,, W, proceed four electric
wires, N § £ O (Fr.) as seen in Fig. 65. The
binding post i communicates with another spring,
which strikes in all positions upon a metallic circle,
also imbedded in the insulated disk. The metallic
contacts of the springs oun the sectors, or on the cir-
cle, suffice to establish electric connection with the
register, which remains to be described.
he registration is cffected on a paper ribbon, e e
(Fig. 67), which is unrolled from a bobbin, 4, and
which, having passed over an anvil, B B’, envel-
Fig. 67.

n A

Anemometrographic Register. Ponts et Chaussées. ( Eleration.)

ops in part the engine-turned cylinder C¥, on its
way, in turn to be again wound on the wooden
drum of a pulley, D, which is turned by a weight,
p, suspended by a silken cord from its axis.

The cylinder C’ is governed by a clock move-
ment inclosed in the box K, which gives the paper
& uniform rate of motion. The iuscription of the
meteorological indications derived from the appa-
ratus formerly described, takes place upon the paper
ribbon by means of 5 steel points, v, n, s, ¢, o, put in

Fig. 63.

L
<

Rt

Anemometrographic Register. Ponts et Chaussées.

movement by the passage of an electric current in
the electro-magmet corresponding to each point.

The 5 electro-magnets are identical with the pul-
sating armature electric bells ; an improvement
due to M. Hervé Mangon, now Director of the Con-
servatoire des Arts et Meliers.

The following is M. Hervé Mangon’s arrange-
ment of the electro-magnet in the registering appa-
ratus of the Anemometrograph of " Ecole des Ponts
et Chaussées of France.

(Plan.)
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ANGLE BRICK.

One of the poles of the battery communicates
with the extremity a (Fig. 69), of the wire of the
bobbin A. The other extremity of the wire of the
bobbin is fixed by the screw b to the steel spring

Fig. 69.

d’ d. The other pole of the battery connects by
the wire f, with a metallic piece, ¢ ¢, which sup-
ports by a steel spring the soft iron armaturé p,
the rod p’, and the tracing point ¥”. An insulator
block, #, separates the spring & d’ d from the
piece c.

It will be seen that the electric current entering
at a, follows the wire of the bobbin, arrives at b d”
d, passes by the contact d, in the palette p, arrives
at the piece ¢, and passes off by the wire /. As
soon as a current is thus established the soft iron
core of the electric coil attracts the palette p; the

int V” descends, and strikes the paper placed

neath it ou the anvil E. This descent destroys
the contact between d and p, and breaks the cir-
cuit, consequently the palette p, obeying the sprin
which sustains it, riges to resume its former posi-
tion and elevates the point V’.
established in d and the preceding phenomena are
repeated.

The point V” thus receives a rapid vertical vibra-
tion as long as the current is maintained.

It will thus be understood, referring to Fig. 65,
that the point v will strike every time that the
current shall be closed by the contact of the pin
on the wheel d d, and the spring e e; that is to
say, each time that the windwheel makes 100
turns.

As to the matter of the direction of the wind, it
will be recalled that the striking springs are always
in contact with one, or, at most, two of the four
sectors answering
to the winds of the
cardinal points.
It results from this
that the electric
current will

Fig. 70.

The contact is re- |

that the direction of the wind is comprised b«
the two cardinal points to which the two 1
appertain.

The anemometo?aph of M. Secchi is sho
article Meléorographes, vol. iv., ed. 1877, Labot
“ Dictionnaire des Arts et Sciences,” Figs. 14,

An’e-roid. (Preferably, a-ne'roid.) Pillis
(Londun), is self-registering, at certain inte
by means of electro-magnets and a break-c
clock. Shown at Vienna, 1873.

Anerold, on the . . *‘Engincering,” xxi. 223, 490.
® Y Van Nostrand’s Mag.,”’ xvii

*201.
Cf. Plympion’s *‘ The Aneroid and how to use tt.**
An-gel’o-phone. An English name for a

farlor organ.
O Fig. 71

monium or
An’gle Block.
1. (Bridge-build-
ing.) Figs.70,71.
A casting at the
junction of the
races with the 4
chord, in a bridge
truss, and afford-
ing points of bear-
ing for the sus-
pension rods.

2. (Nautical.)
Fig. 72. A swivel
dock-block used in
changing the di-
rection of a rope
in hoistingor . . i
roving cargo, etc. Portion of Bridge Truss.
It has usually an iron frame and sheave, an(
anchored to a stake, or lashed to a ring-bolt.

An‘gle Boring Ma-chine’. A carpent
machine for boring mortises. The semi-circu
guides allow the standard tu be set at any an
with the base which lies flatly upon the timber,
order to allow the holes to be bored at any desi
angle.

Fig.

Fig. 78.

by one, or at most :

by two, of the elec-

tro-magnets N S |
E

O. The traces

left then on the '

paper ribbon indi-
cate the successive
directions of the
wind. If the two
springs are in si-
multaneous co n-
tact with two op-
posite sectors, the
two electro-mag-
nets correspond-
ing thereto will
operate together,

Angie Blocks. (Upper and lower.) and will indicate

Angle Boring Machine.

An‘gle Brick. Bricks specially formed to en-
able other than square angles to be turned; either
to make acute or obtuse angles, or to make the
quoin ornamental. The angle bricks,shown in Fig.
74, are of the latter character, admitting of a mold-
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ing in the corner, either cylindrical or with assizes
of varying diameter.

An’gle Car-bor'ing Ma-chine’. A framing

machine adapted for ear shons. bridge work, etc.

being capable of

straight, angle,

and end boring,

saving the mov-

ing of the tim-

ber by being it-

self adjustable.

(See Fig. 75.)

Especially useful

in boring holes in

truck and body

bolsters for

truss-rods.

spindle

ment of 247,
The head has a
horizontal move-

ment in planed

slides in the

frame, which

rmits it to be

rought close up

to the stuff when

Angle Bricks. doing angle-

work. The head is adjusted vertically by the hand-

wheel, obviating the necessity for movement of the

timber. The overhead belt is kept at a proper ten-

sion by a weighted palley, which is hung in a slack
loop of the belt.

Fig. 76. m' .

An’gle Check Valve.
A valve in a pipe meeting
another at an angle.

An’gle Cock. One oc-
capving a position at a turn or bend of a pipe, as
in the instance shown, Fig. 77, which is one adaptcd
to sugar-house use.

Angle hOocb for Sugar-

ouse use.

The .
has a'
horizontal move-

Angle cutting adjustments are found on other
classes of saws, such as

haond and 3is cawre Qaa

Fig. 75.

Angle Car-boring Machine,

circular cast-iron table, to one side of which the
bending mechanism is attached. There are one
large and thrce small vertical rolls. The larger
one revolves upon a fixed spindlo, while the spin-
dles of the ot.g‘;rs can be traversed by means of
screws. ‘The angle iron to be bent is gripped be-
tween the fixed and the middle traversing roll, and
the two outer ones are then moved forward simul-
taneously to bend the bar to the curves required.
One of the large hand-wheels is used for moving
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the gripping roller, and the other for traversing the
bending rolls, the screws employed for this being
%eared together. The two gripping rolls are driven

y the gearing shown in the drawing, the moving
roll being connected to the gearing by universal
clutches, which allow a free motion to be given to
the sliding bearings. The two bending rolls are
free on the spindles, and are not driven. For car-
rying the angle-irons upon the table, rollers may be
recessed into its face.

The machine illustrated in Fiz. 78, was made for
bending angle-irons for boilers 8" in diameter.

“Engineering,” * xxiii. 421.

An'gle Meas'u-rer. Rutherford’s glass scale,
for the mensuration of angles of astronomical pho-
tographs, is about 10" in diameter, divided to 10
minutes of arc, and adapted to a spectrometer sim-
ilar to the one used by Mascart, and deseribed in
his paper on the measurement of wave lengths.
The measurcments are read by two microscopes,
each magnifying 75 diameters. — “Scientific Ameri-
can,” xxxv. 133.

Fig. 80.

Fig. 9.

Angle Pressure
Valve.
An'gle Press'ure-
valve. A weighted valve
at the bend of a pipe.  Fig. 79.
An’‘gle Bafe'ty-valve. Ouc placed at the
bend or angle of a steam-pipe. Fig. 80. .

Angle Safety-valve.

Angle-shearing Machine.

An'gle-shear’ing Ma-chine’. A shear
adapted for cutting angle-iron while resting on tres-
tles. Eig-81.

The blades have no shear given to their edges;
but by runching the angle off with a cut extending
over all parts of the iron with uniform pressure,
the piece cut off is not bent out of shape.

The shear is operated by a heavy wrou,
lever within the housing. An independe:
motion will permit the blades to rest open

Fig. 82.

lower blade is in two pieces. The speed is
‘ revolutions per minute, and the machine will sh
6”7 X 6” angles.
| Fig. 82 represents a hydraulic angle-shearing 1
ching, made by Tweddell for the French gove
ment dockyard at Toulon.
| It is a quadruple angle-shearing and punchi
] machine, and, with 1,500 lbs. pres-
sure per square inch in the mains,
will cut clean 63" X 64 X #/ angle
iron or any equal section, punching
l-inch holes in the same. The ma-
chine is really composed of four dis-
tinct tools, having independent con-
nections to the main. In.the shop
the machine is partly sunk below the
ground line.

Fig. 83.

Angle Valves.
a. Angle valve in bend.
b. Full-way angle bib-valve.
c. Full-way angle stop-valve.

An’gle Valve. 1. One placed at a bend of 2
pipe or tube. In a, Fig. 83, it is operated by a
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screw and hand-wheel, and has screw connection
sockets.

2. One having
an angular presen-
tation relatively to
the line of direc-
tion of the pipe, as
in b, ¢, Fig. 83.

An'’gu-lar
Belt'ing. A belt-
ing made of trun-
cated wedging

yramids of
eather of many
plies, cemented
and riveted to-
gether, the whole
strongly  riveted
to a conveying
strap of leather.’
(See Fig.84.) The
belt fits into the
angular peripheral
channel of the belt
pulley, and has
great adhesion.

Fig. 84.

Angular Belting.

An’‘gu-lar Bench Drill. A portable drill at-

tachable to a bench, and capable of angular presen-
Fig. 8. tation relatively to
the surface of the
latter. Fig. 85.
The clamp H at-
taches it to t
bench. The
hollow shaft, B,
may be slipped,
or it may be ro-
tated in the
C on the stand-
\, upon which
vmp itself is ver-
- adjustable.
1'gu-lar Bit-
£. An extension
er to the ordinary
having a joint for
ngular transmission
3 hmov?ment. to the
; . bit so that the latter ma
4 Bench Dril. reach an object to whic|
the brace cannot be applied vertically. Fig. 86.
Fig. 86. An’gu-lar

[ U Y DI

Gerveyes  eas ervne  sayn, ~cenany

September 28, p. 1.

An'i-line Pen’cil. From Portuguese anil, de-
rived from nil, the Sanskrit name of indigo, the in-
dicium of Pliny.

French aniline pencils are made in grades, ac-
cording to the hardness, very much like common
lead pencils. The materials used are aniline,
graphite, and kaolin, in different proportions.

Made into a paste in cold water, the material is
pressed through a screen that divides the mass into
the slender sticks used in filling the pencils. When
dry, the sticks are fitted to the wooden parts, and
these are glued together in the usual way. They
may be used in copying, marking in permanent
color, and in reproducing writing or designs. In
copying, a thin shect of moistened paper is laid
over the letter, design, or document, aud the lines
are traced with the pencils. The action of the water
on the aniline gives a deep, fast tracing, resembling
ink in color. On ordinary dry paper they give a
well-defined mark that canuot be removed by India-
rubber. When the paper is dampened with water,
the markings assume the appearance of ink. Moist-
ened sheets laid over the writing, under a slight
pressure, will transfer good iwmpres-ions, that do
not blur, and that rescmble the original in ever

respect. .

An'i-mal Char’coal Re-viv'i-fi-er. The fab-
rication of bone-black, employed in sugar-houses as
a decolorant and absorbent, consists in the carboni-
zation of bones in a closed retort; the bones hav-
ing previously been broken, and deprived, by boik
ing, of their fatty components. Green bones give
a maximum of organic substance rather than those
long exposed to the air, and give by calcination a
more active decolorant.

The revivitication of the charcoal consists in the
processes employed to restore the decoloring prop-
erty. For this purpose it is first washed to remove
soluble matters, and then calcined anew, to carbon-

ize the organic matters ahsorbed. This may be
done twenty to twenty-five times, as the loss is
from 4 to 5 per. cent. at each operation. This
loss represents the diminution in weight, but the
loss in value is greater, as the quality also deterio-
rates.

The washing may take place in water or in an
alkaline liquor; but the preference is given to a
weak solution of hydrochloric or acetic acid. Fol-
lowing the washing in the acidulated solution,
which has, in the beet sugar process, for its special
object, the separation of the carbonate of lime ab-
sorbed, it is necessary to wash in clear water to te-
move the lime and traces of acid not neutralized.
The washing takes place in the apparatus, Fig. 87,
or Fig. 88; the former being cnstomary in France,
and the latter —the Klusemann washer — being
used principally in Germany.

The action of the French machine is evident,
the bone-black, fed in at one end, is passed to the
other by means of the endless screw, being sub-
jected to jets of water from the horizontal pipes
throughout its whole course.

The German machine receives the charcoal from
the hopper A, at the lower end of the machine.
A stream of water is introduced at the other end,
and the charcoal is advanced against the stream by
successive liftings from one paitition to another,
until it is dumped at the upper end.

Furnaces, for recalcination of the bone-black, are
shown in Fige. 786, 787, p. 328, * Mech. Dict.” The
usual French charcoal revivifying furnace is that
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Fig. 88.

Kiusemann's Aninal Charcoal Washer.

of Blaise, mentioned in most hooks treating of the
Beet-root industry (which see). A favorite German

furnace is " that of
Qhattan Fig. 89. ehawn 1=
. quarters of

Animal Charcoal Furnace. the tubes

are exposed to moderate and increasing heat re-
spectively. In the third is the full heat of the fire,
and the lower cxtends beneath the furnace bottom
and allows the bone-black to cool before being dis-
charged by the withdrawal of the register, which
closes the lower end. The upper end of the retort
is open, and the bone-black, somewhat dried upon
the platform over the chimney, is shoveled into the
tuhes, the production being at the rate, say, of 11
pounds per 20 minutes, that quantity being retired
krelow, and additional charge shoveled in above.
The temperature is about 275° C., and the mate-
rial augments in density in varying proportions,
ranging from 77-80, up to 90-115.

It has been proposed by MM. Laurent and
Thomas to revivify charcoal by superheated stemn
at a heat of 300° C., but it has not, according to
M. C. Labonlaye, been reduced to practice.

An’kle Boot. (Manéye.) A covering for the
aunkle of a horse, to proteet it from injury when
struck by the other feet ; made of leather or heavy
felt, with a small piece, called a shield, placed over
the part to be protected.

An’kle Com-press’or. (Swrgical.) An ap-
plication of the nature of a bandage, consisting of a
rubber sac around the joint, with tubes, by which
hot or cold water can be passed through. — Dr.
Sayre.

An’kle-joint Ap’pa-ra‘tus. (Surgical.) An
apparatus for maintaining the leg, foot, and ankle

| in proper and unvarying adjustment, for treatment
yre.

paratus, Fig. 98, p. 62.
andage for inflamed ankle, Fig. 186, p.

support, Fig. 60, p. 27.

nus apparatus, ¥ig. 62, p. 28.

Talipes varus apparatus, Fig. 63, p. 29.
Ball 561d socket club-foot shoe, Fig. 64,

p- 30.
Talipes valgus apparatus, Fig. 65, p. 31.
Tnli%els calcaneus apparatus, Fig. 67,
p. 31.
All in Tiemann's ‘‘ Armamentarium
Chirurgicum,’’ Part 1V.

An'kle S8hack’le. A man-
acle for the ankles; sometimes
furnished with chain and ball.

An-neal’ing. (Glass.) A
process the reverse of tempering.
See TEMPERED GLASS.

. (Metals.) In annealing cast-
I iron the malleable iron castings are put into iron
boxes inclosed in pounded iron-stone or lime. The
boxes are luted, rolled into a furnace or oven,
heated for five days, and allowed to cool gradually
in the furnace.

Slow cooling of bronze produces hardness.

See the following : —
Annealing Castings, Process for.

Robinson . . . . ®“Jron Age,” xx.,July §, p. 7.
Annealing Furnaces, Construction of.

*“Iron Age,” xxi., March 28, p. 7.

Annealing Furnaces.
hess . . . . . .%‘“Iron Age,’ xxi., Nov. 29, p. 5.
Ives . . . . . .®'“Iron Age,” xx., Nov. 22 p. 5.

Annealing Oven, Iron . ®‘‘Iron Age,” xxi., March 7, p. 7.

Annealing Oven, Glass.

Siemens . .. . . ®*“Scientific American Sup.,’’ 4078.
Annealing by Electricity, Machine for.

Warrington . . . ® Scientific American Sup.,” 129,

An-neal’ing Lamp. An alcohol lamp and hot
plate used by dentists for Fig. 90
softening gold foil by heat, k. =0
in order to render it adhesive
when used in plugging tceth.
The Elate keeps it warm dur-
ing the operation.

An'nu-lar Fur'nace.
Fletcher’s annular melting
furnace (British) for cruci-
ble work is shown in * Jron
Age,” *xxii., November 21.
p- 1; also in “ Engineering,”
* xxvi., 140,

An’nu-lar Pis’ton En’-
gine. An engine with a ring-
shaped piston, moving in the
space between two concentric
cylinders.

See ANNULAR CYLINDER P
ENciNg, pp. 115, 116, and mp-

Figs. 253-255, «“ Mech. Dict.”  Also, Fig. 1742, p.
739, 1bid.; also, Figs. 4035, 4036, pp. 1830, 1831,
1bid.

In Rolertson’s steam-engine the piston recipro-
cates in the arc of a circle.

¢ Scientific American Supplement,’: * 1232.

Borsig, of Berlin, has introduced a compound 45
horse-power steam-engine with peculiar valve gear,
and with annular pistons. It is shown and de-
scribed in “Jron Aqge,” * xxv., February 26, p. 1.

Young’s aunular cylinder marine engine (Brit-
ish), is shown in “Engineer,” * xlii. 407, 412.

An’ode. (Flectricity.) The positive pole or
“apway,” so named by Faraday.

he wire or plate connected to the copper or

White's Annealing
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other negative plate of the battery, and which leads
the pasitive current to the object.

Wenzel’s Nickel Anode, ® “ Sc. American,’ xxxix. 150.

An’te-ri-or Cur'va-ture Tib‘i-a Ap’pa-
ra’tus. (Surgical.) The instrument consists of
two upright steel stems fastening below to a shoe,
and above to a calf band. A leathern band passes
forward over the arc of the curvature, and around

" the stems, so as to constantly afford a backward

pressure upon the deformity of the tibia.

An‘te-ri-or 8plint. (Swgical.) A frame of
stout wire suspended above a fractured limb, the
latter being fastened to and suspended from the
splint by rollers. The limb lies in a cradle of wire

uze.
See Smith’s anterior splint and Byrd’s wire
gauze supporter, Figs. 102, 103 a, 103 b, pp. 50,
. 7 ERirur:

54, Part 1 ’s “Ari tarium
gtcum.”’

An’the-mi-on. An ornament in classic archi-
tectural decoration, derived from various floral
forms, but especially the honeysuckle.

Wornwum's “ Analysis of Ornament.”
An’thra-cene. A product of coal tar.

Anthracene Manufacture, Fenner, ® ‘Sc. Am.,” xxxf¥. 226.
See U. 8. Patent, Perkin, No. 127 428, June 1, 1872.

An'’thra-cite Coke Fur'nace. The anthra-
cite coke furnace of Penrose & Richards, of Swan-
sea, Wales, has a gas generator, not immediately
in contact with the boiler, composed of iron rings,
keyed and lated and lined with fire-brick. The
carbonic acid, formed at the interior part of the
furnace, is reduced to carbonic oxide in passing
through the incandescent fuel, and the requisite

Fig. 91 oxygen for its
consumption is
furnished by a
pipe, shown in
dotted lines,
which has ori-
fices through
which the heat-
ed air under
pressure reaches
the interior of

the furnace.
¢ is the sup-

ply hopper.
A n}:[;eh ra-
— . cite Dust
Penrosr and Richards’ Anthracite Coke Fur'nace. A

nace.
furnace for
burning the dust or slack of anthracite coal. This
accumulates by millions of tons in the anthracite
regions of Pennsylvania and Wales, aud is a mate-
rial addition to the cost and waste of mining opera-
tions in those regions. See WasTe Coar Burs-
ING LocoMOTIVE, for description of J. E. Wooten’s
locomotive.

An’ti-clink’er Grate. A stove grate placed
below the fire-pot so as to leave an annular open-
ing between the two throngh which the clinkers
can be ruked out from the fire.

An’ti-fric’tion-ate. A name given by the in-
ventors to a combination of materials welded into
a solid mass, for machinery bearings, or bearing
linings. Patents July 6, and July 27, 1875.

An’ti-fric’tion Bear’ing. This subject has
been considered under many heads : —

Auti-friction bearing.
Palier glixsant.
Anti-friction box.
Anti-friction metals.

Antl-friction pulley.
Anti-friction step.
Anti-friction wheel, etc.

See pp. 118, 119, etc., “ Mech. Dict."*

Avery's antifriction has a circle of partially imbedded
rollers in the journal. ‘‘Scientific American,” * xl., 2i8;
article ‘‘ Rouls ,'* ® Laboulaye's ** Dict e des Arts et
Manufactures,’ iv., ed. 1877, where Chauffour’s and Brus-
saut’s (*) systems are described.

An‘ti-fric’tion Block. One with roller bear-
ings.

Such are seen in tlhe
“Climax” door-hang-
er, and in Fig. 263, p.
119, “Mech. Dict.”

In the illustration,
Fig. 92, the pin C is
keyed fast into the hub
of the sheave (, and
rests and turns on the
roller bearings, one on
each side of the block.
The sheave G turns
5 times while H turns
once. The smaller
rollers, E, F, are to
keep the axis C in

lace. The strap 4 is

roken, to expose the

Fig. 92.

parts.
An’ti-fric’tion Met'al. Belgian anti-friction
metal is composed of —

Copper . . . . . . . . .. ....2
T . . . . .. ... ,..... 4
Antimony . . . . . . . . . . 0.5
Mix all the other ingredients-before adding the copper.
Doubleday’s consists of cast-iron, copper, glass, antimony,
tin, spelter, and lead. U. S. Patent, 178,841.
ine. (French) Asbestos and graphite in equal parts;
mix, and reduce to a phrte by addition of silicate of soda or
potash. Pressed to shape in a hydraulic press, or pressed to
a block and turned to shape when solid. When the bearing
is shaped, skfp in hot melted parafiine or wax ; in solution

of parafiine, le, or other mi 1 oil.
See U. 8. Patents: —

189,684 . . Behrens April 17, 1877.
162,085 Harrington . April 13, 1876.
157 Guile . December 8, 1874.
154,317 . Campbell August 25, 1874.
136, 1 . Hunt . February 25, IR78.
234,482 Hunt . . November lé, 1880
175,841 Doubleday . June 20,1876
217,948 Jackson . July 29, 1879.
163,164 . Campbell.

An’ti-fric’tion Plow. Oune with rollers on
sole, land side, or mold-bhoard, to avoid friction of
the passing soil. A doubtful expedient.

Such were shown at the Centennial by two Swed-
ish exhibitors : Catherineholm’s Foundry, and L.
P. Eklundh.

It is, however, an old device. See d, e, £, Fig.
3823, p. 1745, “Mech. Dict.” Wilkie’s plow of this
class dates from 1825.

An’ti-in-crus’ta-tor. A material, process, or
device to prevent the incrustation of steam boilers
resnlting from the adherence of a scale of salts of
lime, etc. See list on p. 1177, “Mech. Dict.”

Vigier Process . . ‘‘Manufacturer and Builder” x. 124.

Zinc ““Seientific American,” xxxv. 158,
“Srientific American Supplement,) 518.

Morehouse . . . “Scientific American,” xlii. 374.

Holden’s Alloy . *‘Scientific American Supplement,’® 468.

An’'ti-mo-ny Pho’to-graph. A process in-
vented by F. Jones (Br.).

The process is based upon the reaction which
takes place between sulphur and antimoniated hy-
drogen or stibine in the presence of light, by which
sulphide of antimony results as the product of de-
composition. * British Journal of Photography,”
1876. Reproduced in ““ Scientific American Supple-
ment,”’ 352.

An-tique’ Brong'ing. A process designed to
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ANVIL VISE.

ive the patina or surface cffect seen on ancient
ronze, and due to exposurc and the effect of time.
Also known as ORUGO, which see.

The repeated applications on copper or brass of
alternate washes ufp dilute acetic acid, and exposure
to the fumes of ammonia, will give a very antique-
looking green bronze, but a quick mode of produ-
cing a similar appearance is often desirable. To
this end the articles mnay be immersed in a solution
of one part of perchloride of iron in two parts of
water.  The tone assumed darkens with the length
of immersion.

Or, the articles may be boiled in a strong solu-
tion of witrate of copper.

Or, they may be immersed in a solution of two
ounces nitrate of iron, and two ounces hyposul-
phite of soda in one pint of water. Washing, dry-
ng, and burnishing complete the process. See also
BroNze COLORING.

An’ti-ra’cer. A governor for propeller engines
to prevent the racing of the screw when the ship
pitches and throws the propeller out of the water.
Dwham,Br. . “Enginecr™ . . . . . . . . *1878,
‘“ Scientific American Supplement » *2897.
See MARINE ENGINE GOVERNOR.
An’ti-rat’tler. An attachment to a

: carriage couplin,
Fig. 98. or ﬁ[ﬁl wht}-el t.g
rattling of
against the
Fig. 93.

Anti-rattlers.

a. Represents Ladd’s anti-rattler for shaft or pole coup-
lings. A spring presses against the thimble to keep it from
ehattering on the bolt.

b. 1s a fifth wheel anti-rattler.
the bearing.

¢. Wilcox's fifth wheel anti-rattler. A rubber sleeve is
placed in the recess, and the rivet fastens down upon it.

Fig. 94.

A caoutchouc pad rests in

Antiseptic Spray Apparatus.,

An‘ti-sep’tic Spray Ap’pa-ra’tus. (Sur-

gical.) An atomizing apparatus for suffus:
atmosphere with vapor of an antiseptic soh
the vicinity of a wound while being dres
upon a cut surface during an operation. M
ter is the principal authority in the matter, :
practice is most observed.

The apparatus is gencrally a steam atomi
alcohol lamp making a jet of steam which cc
the antiseptic liquid into spray. The apparn
Hank, Weir, Heud, Little, and Tiemann, arc
in Tiemann’s *‘Armamentarium Chirurgqicum,’
1, Figs. 408-412, pp. 119-123.

Figure 94 shows that of Dr. Weir, of New
See ““ New York Medical Journal,” December,

A somewhat similar apparatus is that o
Louis Sass, of New York, described in * Sc/
American Supplement,” * 1164.

An’tram Tre-phine’. A small crown
used by dentists when it is desired. to ente
antrum through a tooth socket.

Antrum Drill, Pope’s, Fig. 50, p. 12, Part 1., Ticn
“Armamentarium Chirurgi

An’vil. A plate or cup inside the head
Fig. 96.

Antrum Trephine.
cartridge to strengthen it. See Cur AxviL; I
ANVIL.
Anvil for Paper Cartridge Shells, Saget, ‘¢ Se. Americ
xxxv. 53
An'vil Cup’per. (Cartridge.) A machine
making the inside cup or case of the cartric
which holds the fulminate ; the stamp cuts tl
out, and by a die working inside the stamp, dri
them to the required length.

Fig. 95,

Aneil and Vise Combined.

An'vil Vise. A compound tool in which tl
anvil forms one jaw of the vise.

Two forms are shown, in Figs. 96 and 97. On
has a screw jaw at the square end of the anvil, an

Combined Vise and Antfl.

the other has a long jaw worked by treadle against

the side of the anvil.
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Ap’a-re’jo. A pack-saddle, or the whole appa-
ratas necessary for loading Eack animals. It is
one of a number of terms such as ““sinch” (Span-
ish cincho, a grirth) and * cabresto ™ (Sp. cabestro, a

halter), which are working into our language from

our Mexico-Spani-h frountier.

Ap’er-ture 8ight. (Rifle.)
for the open bead sight.

See BEAD SiGuT.

A'pex. (JMining.) The top or highest point
of the mineral.

Aph’lo-gis’tic Lamp. A flameless lamp ; one
with platinum sponge and glass wick-holders. Also
known as the Dobereiner lamp, and Hydregen lamp.

A-phon’go-scope. Sce MEGASCOPE.

Ap‘la-nat’ic 8earch’er. (Optics.) Another
name for the amplifying lens. See AMPLIFIER.
That of Dr. Royston Pigott is described in “ M-
croscopic Journal.”

A-plat’is-seur. A name from the French. A
grain-flattening mill. Used for the rongh crushing
of grain for feeding stock. It has a pair of rollers
betweeu which the grain is fed from a hopper.

See GRAIN-CRUSHER.

Ap’o-neu’ro-tome, (Surgical.) A blunt
pointed curved knife, the blade on the concave
edge, used in supra-pubic lithotomy in cutting the
tendinous membranes, aponeuroses.

Fig. 165, p. 42, Part III., Tiemann's *‘ Armamentarium
Qhirurgicum.’?

Ap-parii-tor Au'ris. A specics of ear-cornet
in which the canal is elongated and overbridged so

Fig.99. Fig 98.

Another name

Apple Cozer and Slicer. Apparitor Auns.

that sound entering the aperture A (Fig. 98), can-
not diffuse, but is conducted within the tunnel
through the meatus auditorius B to the tympanum.

The instrument is of silver, with flesh-colored
enamel, is so shaped as to be worn within the con-
cha, and is sold in pairs, one for each ear.

Ap'ple Co’rer and Sli‘cer. An implement,
Fig. 99, which acts by a simple downward thrust,
removing a cylinder of apple containing the core,
and cutting the apple into eight pieces.

Ap’ple Gra’ter. The Boomer & Boschert
apple grater has an iron cylinder with planed
grooves to receive the knives (8) which are adjust-
able by set screws above and below at each ‘end,
and held in their places by a heavy wrought iron
band shrunk on at each end of the cylinder. The
concaves consist of five iron levers with movable
weights.

‘' Sciemtific American,’” * xlif. 243.

Ap’ple Grin’der. A mill for grinding apples
previous to pressing the pomace.

Fig. 100.

Nut of the Apple Grinder,

Fig. 100 shows the galvanized castiron nut and
concave of the “ Peekskill ” apple grinder.

Fig. 101. Fig. 101 shows an

y

K-

8,

of

]-

t-

Bodin's Apple Grinder, Rennes, Franre.

tany, and it is considered that the crushing-mill is
saperior to the grater, giving a pomace which af-
fords a clearer juice, with less pulp, and conse-
quently less tendency to ferment. The nuts, or
toothed cylinders, have six teeth, and can be ap-
proached or parted by means of two screws.

The duty is from 175 to 200 gallons per hour, by
the moderate work of two men.

Ap'ple Par'er. The “ Missouri ” combined ap-
ple parer, corer, and slicer, works by a' horizontal
motion, the circular movement of the shaft rotating
the apple, and the endwise movement of the shaft
giving the sweep to the knife; after which a sim-
ple thrust delivers the apple to the corer and quar-
terer, the quarters dropping to the table while the
fork withdraws with the core. See Fig. 102.

Combined Parer, Corer, and Quarterer.

Ap'pli-ca’tor. (Surgical.) Uterine and ure
thral applicators, for introducing medicaments,
caustic, sponge _tents, etc. ; pp. 21, 65, 73, 77, 82,
83, Part 111., Tiemann’s “Armamentarium Chirurgi-
cum.”

Ap-plique’. 1. (Fine Art Metal Working.) Or-
naments produced by affixing portions to the sur-
face of the object. The metal is Ere\'iousl_v rolled
or stamped into figures, scrolls, braids, etc., and
these are soldered on to the object to be orna-

mented. The result resembles repoussé, which is,
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however, produced by indenting the metal from
the interior.

2. In cloth work, also known as opus consutum, or
cut cloth work, the patterns are cut out and then
sewed on.

»e Iaq

Apron.

A'pron. (Hydraulic Engineering.) A protect-
ing surface of logs and brush anchored by rip-rap
(or similar contrivances), to protect or to form re-
vetment for river sides, or to form a jetty.

See instance of apron in Charleston Harbor im-
provements. * Report of Chief of Engineers U. S.

Fig. 104 Army,” 1879, *i. 734.
8. 1% Savannah River. [bid., *i. 742.

Fig. 103 shows a portion of &
cross-section of an apron. It con-
sists of rip-rap, lying on brush an-
{:hored by poles and founded on

S,
ogA’pron Fas’ten-er. A spe-
cies of catch, resembling a buckle,
used for fastening the apron cover
on the dash-board of a vehicle. It
consists of an apron hook and an
apron ring.

A’qua-me’ter. A name for
the pulsometer, a vacuum steam-
pumip. Sce AQUOMETER.

A’qua-pult’. A portable force-
pump. The foot of the barrel
stands in a bucket of water and
the foot of the operator is on the
step of the post «, Fig. 104. The
pump being thus steadied, the han-
dle is worked up and down, and the stream of
water may be directed upon plants, fire, carriage,
or what not.

A-qua’ri-um. The aquarium of Brighton is
described in some detail, on p. 127, “ Mech. Dict.,”
and reference made to parlor aquaria.

The late Exposition at Paris has furnished a
llnost admirable work of the kind, shown in Plate
I

Dovwglass’ Aqua-
pult.

The aquarium is upon the hill of the Trocadéro,
and is for fresh-water fish only. The site was quar-
ried out of the hill, the natural rock being left to
form the sides of the tanks and galleries. It cov-
ers a surface of 3,200 square meters.

The surface of the water is exposed to the rays
of the sun, and light is admitted through the water
to the grotto.

These tanks, 24 in number, are connected with
each other in a gradually descending series, and the
water overflowing each in succession is received
into the one next below, the whole presenting, when
viewed above ground, the pleasing appearance of a
rivulet spanned by numerous rustic bridges and
skirted by artistically planned and well-arranged
walks. From these walks the visitor can observe
the motions of the fish in the tanks below him, but
a more accurate survey and closer observation can
be had from the interior and lower level, where the
fish are rendered plainly visible by reason of the
effects of the light pasking through the water.

The area of the walks on either side of the tanks

of 2,000 visitors
\in the water are
ns and artificial
tes. These sus-

lates, which are

,g‘x” in thickness,

and number abont

250 in all. The

water used is the

same as that sup-

plied to the city

of Paris, from the

headwaters of the

Vanne, and has a

temperature dur-

ing the summer of from 12° to 15° C. A supply
can also be obtained from the Seine if necessary.

As the of
the river, to
supply th of
the fish, & as
introduce an-
gineer of the

author of the original plan of the aquarium.
Some of the basins are 15’ in depth, and the

follows : —

To the Rarthe

To the Vienne

To the Yonne

To the Adour . . . . .
To the Gave de Pau . . . .

The remaining 1,000 were placed in Tank No. 18
of the aquarium. The safe deposit of thesc fish in
the above-named streams was a matter of great re-
joicing to the French.

The cost of the aquarium was 50,000 francs.

The London Crystal Palace aquarium is 400
long and 70’ broad, and the total capacity of all
the tanks is 200,000 gallons of water, weighing
1,000,000 pounds. Of sea-anemones alone there
are already in the aquarium ove
These flower-like animals, being
captivity of the ocean currents
their food, have to be fed at
each having given to it a morse
its size.

See the following notices of nquaria : —

AQUARIA : " Scientific American.
AtParis. . . . . . ®xxxvi.7; xxxv.407; ® xxxvi. 7.
At Brighton . *x1.23.
At New York . * xxxv. 305.

* xxxiv. 20,
* xxxiv. 401.
xlii. 395.
. ® xxxiv. H.
® xxxv. 135: xxxvil. 202, 236.

At WestmInster .
At Centennial PN
I’arlor, Directions for .
Emptying . ..

Marine

Cement . xxxvi. 251 ; xxxviii. 250 ; xli. §9.
Y Seientific American Supplemnent.?

AtParis. . . . . *2116.

At Berlin Expos. . * 875l
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ARCH SCREW PRESS.

At Westminster . . *218.

At Birmingham, Eng. . . *® 3008.
At Tynemouth . . . . *2374.

“ Agricwlturist.”
Parlor . ® xxxv. 145.

‘‘ Engineering .’
At Paris . . . ® xxv. 42, 85.

¢t Paris Exposition Reports.”
At Paris . . V. 449,
“Iron Age.*”

At New York . xvil. June 1, p. 17.
** Mining and Scientific Press.”

Ornamental . xxxv. 46, 60, 337.
With Bird-cage xxxvi. 113.

‘ Manufacturer and Builder.’
Parlor x. 163.

‘‘English Mechanic.'
Construction . . . . . xxiii. 46, 361, 387.
Construction and Sugges-

tions . . . xxv. 212, 243, 268, 815, 345, 371,
391, 516.
Cement for . . . XXV. ﬁls_, 845, 368.
Marine, Notes on . xxvi. 267
Rockwork . . . . . . xxvi.1l00; xxvii. 275, 667.
““Appleton’s Journal."
At Brighton . *xi. 1-6.

UNITED STATES PATENTS ON AQUARIA.

21,719 Chilcott et al. Securing glass to corner posts.
2,019 Davis . . Mirror on rear plate.
81,040 Shlarbaum . Suspended against a wall.
81,657 J. A. Cutting Air forced into the tank.
1 A. Ivers Flow and overtlow pipes.
143,456 J. Moore Flow and overflow pipes.
164,074 J. Chase . Aquarium, fernery, and bird-cage.

165,639 Wenmacker ’
188941 Peltier et al.
192,595 Paten et al.

A’quo-me‘ter.

Waer-space inclosing an apprtment.
Aquarium fountain and flower-stand.
Arched-shaped water-chamber.

Prall & Burr's aquometer
steam-pump acts
by the direct pres-
sure of the steam
upon the water.
It has two work-
ing chambers, and
an intermediate
pressure chamber.
A double acting
balanced valve
nlternately admits
the steam to each
working chamber
where its pressure
closes the water
induction  valve,
opens the water
eduction valve on
that side, and
forces the water
contained in the
chamber out into
the discharge pipe..
During this time
l;htla induction

. valve of the other

Aquometer. (Elevation.) chamber bein g
open, and the eduction valve closed, that chamber
becomes filled with water. The steam having ex-
pelled all the water from the other chamber, through
the rapidity of its exhaust and condensation, a vac-
num is formed in the chamber, the unequal pressure
on the ends of the steam valve shifts that valve so
that the steam passes into the other chamber which
has now been filled with water by atinospheric pres-
sure, and at the same time, the water valves in the
one chamber are thrown into their proper positions
to admit and retain the water ascending through

the suction tube, and in the other to permit the
water to be expelled Fig. 106.
therefrom by the
steam pressure.

Burdon’s vacuum
steam-pump has been
described under that
caption on p. 2687,
“Mech. Dict.” Sev
also early forms, page
2336, Ibid.

Van Dusen’s and
Nye’s are also forms
of the same kind of
apparatus.

Ar’bor, BEx-pand’-
ing. A mandre]l hav-
ing a wedge-shaped
feather, capable o f
being slipped so as to

rip interiorly the

ollow of a piece of Aquometer.
work, or of a circular cutter.

In Fig. 108, C is the steel mandrel; B B are two
of the three keys that
are drawn up and
pushed down gy the
put; a groove is
turned inside the nut
A, which catches the
heads of the keys B,
and thus draws them
up to tighten the
work ; in the outside
of the nut 4 is a ta-
per hole which the
pin D fits, and which
answers for a wrench.

F represents the tool ~ Aquometer Valve.
operating on a piece of work.

Arxch. (Add.) 2. (Mining.) A piece of ground
left unworked near a shaft.

Fig. 108.

( Vertical Section.)

Fig. 107.

( Sertion.)

Expanding Mandrel.

3. The fire-chamber of a furnace. The term is
used especially in glass-furnaces.

4. The front opening of the ash pit beneath a
furnace grate.

Arch Bar. 1. A bar forming a lintel to the
mouth of an ash-pit; taking the place of the or-
dinary brick arch. .

Fire-place arch bar, Wickersham, # « Scientific
American,” xxxv. 22.

2. The curved upper member of a round-topped
truss.

3. A curved bar in a frame depending upon its
camber for its stiffness.

Arch Screw Press. One in which the punch
and its slide are supported on a frame arched above
the die-bed; in contradistinction to one with an
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ARMOR COMPOUND.

o]v:ﬁr-hang arm or bracket support for the punch- |
slide.

A’re-o-therm’ic Bal’ance. An invention of
M. Blondeau for determining the density of liquids.

Its advantages are the facility with which the
operations may be performed, and the readings
taken, the approximation of the specific weight up
to the fourth decimal, and its adaptation to liquids |
either heavier or lighter than water.

The instrument has a base, F’, and leveling screw,
G, and a hollow column, Z, in which the stem of |
the upper part, K H, moves up and down, being |
held at any vertical adjustment by the binding |
screw P. I is a bearing for the knife edges that

Fig. 109. I

AR ENARARTIA

A2

1T 1

Blondeau’s Areothermic Balance.

support the beam ; A the scale-beam guide; J J7
points to show the equilibrium of the beam. A4 2,
a weight which is suspended from the hook of the
10th division when the specitic weight of a liquid
heavier than water is sought. M n, hooks for sus-
pension of the plunger with its thermometer, from
the hook of the balance so that it may dip into the
liquid whose density is sought, and which contains
the test-glass. Oune of the arms of the beam car-
ries at its extremity a cylindrical counterpoise, in
the center of which is the poiut, .JJ” ; and the other
i divided into ten equal parts, numbered from 1 to
10. At each division there is an angular notch for
receivine a weight. The method of regulating and
using is described in a French paper trauslated and
reproduced in * Scientific American Supplement,”
*3773.

Ar’‘gen-tif’fer-ous. (Mining.) Coutaining sil-
ver.
Ar'gen-ti'na. (Ceramics.) A name given by

M. Hausen, of Stockholm, to his method of cover-
ing unglazed porcclain with a coating of gold, silver,
or copper. The process is supposed to be as fol-
lows : The porcelain articles aredipped in a solution
of the metal, similar to that used for electro-plating,
and then, by a peculiar process of reduction (per-
haps by means of phosphorus vapors), the salt is de-
composed, and the metal is deposited within the
pores of the earthenware. Articles covered with
a metallic coating according to this process, present
everyl appearance of being entirely composed of the
metal.

Ar’ith-mom’e-ter. A calculating machine.
A number of forms are shown in Figs. 325-329,
Pp- 143, 144, “ Mech. Dict.”

Staffel's arithmometer is provided with an at-
tachment, which, if an impossible operation, such

as dividing a number by another larger than it
:;l{ be attempted, stops the machine and rings a

1.

Ar’ith-mo-pla-nim’e-ter. An invention of
M. Lalanne ; an extension of the prineiples of the
planimeter for calculating certain formulas.

Reference is made at page 1728, « Mech. Dict.”’
to the planimeter of Oppikoffer, and the polar pla-
nimeter of Amsler is shown there in Fig. 3794.

The conical planimeter of Lalanne is furnished
with longitudinal and transverse scales for calcula-
tions, and is shown in Fiz. 353, Article ““ Calculer,”
tome i., Laboulaye’s * Dictionnaire des Arts,” etc.,
edition 1877.

Arm. (Surgical.) A dry cupping chamber,
ilnjclos,iug the arm. See DEPURATOR, p. 687, “ Mech.

ict."

The apparatue is known as “ Junod’s Arm,” from
the name of the introducer in Parisian medical
Fractice, about 1855 ; but it was patented in Eng-
and by Smith, in 1802. It is a metallic recciver
with an elastic band, to exclude uccess of air, the
atmosphere being exhausted from the interior by
an air-pump.

See, 1l1s0, AEROTHERAPY APPARATUS.

Ar'ma-dillo. An electro-magnetic remedy for

Fig. 110. nervous diseases. It cousists
: * © oltaic ele-

zinc for in-

ted together

s for belts,

d worn on

feet, as the

Electricity.)
nd of the
e circuit is

are shown
iu treatises
on electrie-
ity. A com-
pend is
given in
* Scient{fic
American
Supple-
ment,’®
2900. See,
also DY~Na-
MO-ELEC-
TRIC Ma-
CcniNg,aud
ECTRICITY.

Arm Box'ing Ma-chine’. A machine for
boring the hubs of wheels for the reception of the
box for the arm of the axle. The wheel is held,
chucked as it were, by three equidistant points on
the rim, and the boring device thus prescnted at
the exact center, at right angles to the plane of the
wheel.

Ar'mor Com’pound. Ship’s armor, having a
steel face and iron backing. ade under English
Patents to Ellis and Wilson, by Messrs. Brown and
Caminell, of Sheffield, England, respectively. See
“Iron,” 1879.

The stecl does its work in preventing penetration
by causing the shot to break up on impact, and the
more tenacious and ductile iron performs its part
in preventing the destruction of the steel by being
shivered.

In making the compound armor, the liquid stecl
is poured upon the hot irvon plate, the heat of the
former being in excess of the welding heat of the
latter, and a semi-steel is formed between the two
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ARTERY CONSTRICTOR.

by fusion. Steel-faced iron plates are the latest
improvement in the art.
he iron plates are placed horizontally in a fur-

nacc when a steel plate is to be cast on to a single
iron one, but when a steel p]ate is to be sandwiched
between two of wrought iron, the latter are fixed
vertically and the steel run in between them. This
is Wilson’s plan; that of Sir Joseph Whitworth
procecds on quite a different Krinciple, that of plug-
ging a shield of soft steel with pins of harder qual-
ity.

"Ar'mor Plate. An iron or steel skin for a ves-
sel of war. See Figs. 337-358, and Plate IV., pp.
150-155, * Mech. Dict.” See, also: —

Experiments . . . . . .
Trial, Shoeburyness. . .
Plates and Projectiles . .

® “Se. Am. Sup.,” 931
® 4 Se. Am. Sup.,’’ 2013.
“Iron Age,” Xxx., July 5,

*u E;:lgintzr," xlii. 188.
“Se. Am.," xxxiv. 247.
“Sc. Am. Sup ,” 789.

Gruson ® ** Engineer,” xlviil. 465,468.

“Se. Am. Sup.,” 1732

“Ironlz:ge,“ xxiv., Aug. 14,

p- 14.
® 4“8 Am. Sup.,” 1789.
® 4 Engineering,” xxvil 70.
Y Engineer,”* xliv. 419.
®4Se. Am. Sup.,” 1789.
*“Nautical Magazine.”
‘“Van Nostrand's Maga-
zine,”’ xxi. 28.
“Sc. Am. Sup.,” 1777.
“Sc. Am.,” xl. 312.
® 8. Am. Sup.,’ 2857.
“Sec. Am. Sup.,” 2146.
Patent March 13, 1877.
“Sec. Am..” xxxvi. 407.
“Van Nostrand’s Mag.,”
xvi. 285.

Plate Machine,Br. . . . .

Chilled Cast Iron, Ger.,
Compound Eng. . . . . .
Br., Brown and Cammell

Compound . . . . . . .
Effect of Shot and Shell . .
Farnace, Br., Wilson . . .

Wilson . .
lron and Steel . . .

Steel, Eng. . . . .

Targets, e e .
itworth's
Yates . . . .

Gun, Krwpp . . . .

Consult : —
A. L. Holley's * Treatise on Ordnance and Armor,” 1866.
Ead's ** System of Naval Defences,’ 1868.
Reed's ** Our Iron-clad Ships,” London, 1869.
4 Ship-building tn Iron and Steel,” 1869.
Dislére’s ** La Marine Cuirassée,” Paris, 1878.
King’s] ‘s'_l;epon on European Ships of War," Ex. Doc. xxvii.,
ide
Secretary of Navy's ‘‘ Report on Armored Vessels,’ 1864.
Noble's ** Keport on Penetration of Armor Plates,’” 1876.

Arm 8ling. (Surgical.) A wire gauze cradle
for a fractured or dislocated arm, supported by a
sling over the shoulder.

Tiemann's ‘‘ Wire Arn-sing,” PFig. 152, p. 88, Part 1V,
“Armamentarium Chirwrgicum.’’

Arm Splint. (Surgical.) A stiffening bandage
apparatus, for holding parts in position rigidly dur-
ing the junction of the bony parts, in cases of frac-
ture, or the parts in position in cases of luxation.

The splints are various, according to the part
and nature of the fracture. Reference to Iie-

LTS

mann’s ““‘ Armamentarium Chirurgicum,” Part IV.: —
Claviele . . . . . . . . Levis . Fig. 123, p. 76.
Clavicle, Scapula, and Hu-
mefis . . . . . . . . Richardson Fig. 124, p.76.
Colles’s Fracture. . . . Hewit . . Fig. 128, p. 79.
Shrady . . Fig. 129, p. 79.
Ebow . . . . . . . . Hamdion . Fig. 148, p.91.
Neck of Humerus . . . . . . . . . Fig.149, p. 92.
Dislocated Clavicle . . . Mayor . . Fig. 1560, p. 92.
Olecranon . . . . . . . Clark . Fig. 163, p. 4.
Ununited Fracture of the Hu-
merus. . . . . . . . Smith . . Fig 172, p.109.
Ununited Fracture of the Fore-
arm . . . . . . . Smith . . Pig. 178, p. 110.
Elbow and Wrist . . . . . Andrew. . p. 123.
Contracted Wrist. . . . . . . . Fig. 208, p. 135.

‘Ar'mure. (Fabric.) 1. The character of the

- weave.

The system of harnesses with which the loom is
armed, or provided, to ‘E.:duce a definite tissue.
There are four fundamental or classical forms,

from which all the varieties of simple tissues are
derived.

(a.) Taffeta, having 2 harnesses, forming a sin-
gle interlacement.

(b.) Twilled, or Batavia Weave, 4 harnesses.

(c.) Serge, having 3 harnesses.

(d.) Satin, 5 or more harnesses.

See under those heads. See also FaBRIC.

2. A silk and wool French dress goods.

Ar'my Mill. A portable mill standing on a
tripod, driven by two men at the hand cranks, and
grinding into a sack suspended beneath. It is a
French invention, costs $40, grinds 44 pounds per

Fig. 111

Army Mill.

hour, and four of them, packed in two boxes, are a
load for a mule on the march.

Ar'my Scales. A portable form of scales
which closes up in a box compact for transporta-
tion ; such scales have a capacity from 600 to 1,200
pounds. When closed, the working parts are en-
tirely protected.

Ar'rage. (Mining.) A sharp edge or corner
in an adit or drift. — Arris.

Ar'row-head For’ceps. (Surgical) An in-

strument for the extraction of the heads of Indian
Fig. 112

Arrow-head Forceps.

arrows, which frequently are purposely made to
become detached from their shafts.

Ar-teri-al Com-press’or. (Surgical) A
clamp, to be placed upon an artery to prevent effu-
sion of blood.

Speir’s artery constrictor is a rpecies of hook, pulling into
a case and clamping the artery. Fig. 87, Tiemann’s ‘*‘ Arma-
mentarium Chirurgicum,” Part 1.

Billroth’s artery clamp is a small &crew clamp, holding the
artery between curved plates. Fig. 91 b, 1bid.

Strarns® artery claws are hows of plin‘)le but not flexible
metal, pinched upon the artery by forceps. Fig. 89, lbid.

Artery compresasors in lieu of tourniquets during amputa-
tion.

Erichson's . .« « « . . Fig 108,
Buek's . . . . . . . . . Fig.109.
Skeys . . . . . . . . . Fig. 110. Ibid., Part 1

Ar'te-ry Con-strict’or. (Surgical.) A hook-
ended instrument capable of being introduced into
a wound to grasp and pinch an artery to prevent

effusion of blood. See ARTERY CoMPRESSOR.
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Ar'te-ry For'ceps. An instrument for catch-
ing an artery and holding it while being ligated.
There are numerous forms, but all are of the nature
of tweezers or nippers.

Fig. 113.

Artery Forceps.

a. Spring-catch forceps.
b. Masrachusetts Genera! Hospital forceps, with five teeth.
c. Spring-catch fenestrated forceps.
d. Dugar'’s slide-catch forceps
e. Combined artery and needle forceps.
/- Fenestrated self-holding forceps.
f' Wight's curved forceps.
. Stohlmann's combined needle and artery forceps.
1. Cleborne’s double forceps.

See, also, Tors10N FORCEPS.

Ar'te-ry Nee'dle. (Surgical.) A curved
needle, or thread-carrying hook, for passing a liga-
ture around an artery.

D'See, ANeurisM NEeDLE, Fig. 211, p. 102, “Mech.
ict.”

Suture, ligature, and ruptured perineum needles
are similarly formed, but have some special char-
acteristics ; p. 28, Part 1., Tiemann’s ““ Armamenta-
rium Chirurgicum.”

Ar'te-ry Bcis’sors. (Surgical.) An instru-
ment having on one blade a prolonged gorget-end
to follow the artery. Fig. 149, p. 48, Part I, “Ar-
mamentarium,” ut supra.

Ar-te’sian Well Ma-chine’. Fig. 114 is a
boring machine for artesian and other deep wells,
operating by means of the diamond rock drill.

The foot of the drill rod is shod with an annular
ring of black diamouds, and the rod is rotated by
steam engine and intermedinte gearing. The rod
is lowered or raised by steam pressure in the pair
of vertical cylinders attached to the frame, acting
upon a yoke which is clamped to the rod when re-
quired. Consult: —
Artesian Well.

Charleston . . . . . . .

Pesth, Hungary, 8,120/, 161° F.

Pesth, Hungary e o e e

“Se. Am.,” xxx. 150.
“Sc. Am. Sup.,”’ 1973.
“Se. Am.,"”* xxxviii. 47.

San Francisco . *“Sc. Am.Sup.,”’ 2473, 2518.
Vittoria, Spain . . . . “Sc. Am. xxxix. 291,
Boring Tools . ®4Sc. Am. Sup.," 25626, 2643.

Ar-tic’u-la-ting Tel’e-graph. A name for

Arx-tifi-cer's Knot. A form of knot in which
a rope is bent around a spar or handspike 8o as to
jam when pulled taut. It is shown at 8, 9, Fig.
2777, p. 1240, “ Mech. Dict.”

Artesian Well Boring Machine.

Ar'ti-fi'cial Moth’er. A warm chamber for
Koung chicks; made as a substitute for a brooding
en to foster the young birds hatched in an incu-
bator.
The brooding chamber has a long napped blan-
ket and is heated with hot water, by a lamp, or in
some cases by fermenting manure. The villous
coating of the chamber walls and ceiling afford
nestling places for the young birds.
Ar’ti-fi‘cial 8tone. See STONE, ARTIFICIAL ;
MARBLE, ARTIFICIAL; BETON, etc.

the telephone.

Art, in various materials. See under the
following heads : —

Amatorii. Carving.

Applique. Casing.

Argentina. Champ-levé.

Auromaton. Chasing.

Avertturine. Checking.

Bat printing. Cire-perdue.

Bidiri ware. Cloisonné.

Black basalt ware. Coin.

Black glass. Colored glass.

Blacking. Crackle-ware. ‘

Bohemian glass. Cream-ware.

Bone porcelain. Crystal

Bronzed glass Damasceening.

Bronzing. Damasking metals.

Cameo cutting. Decalcomanie.

Cameo glass. Deglazing.

Cameo incrustation. Delft ware.
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g:f".':g‘“gz Metal seal. the known applications of it in the useful arts. The
D Afleation. g,'i'ﬁ::‘m‘"’l'“' cabinet of Mr. C. A. Wilson, of Genoa, is said to
Doublel-glass. Mirror contain one hundred distinct varieties from the
Doulton ware. Mixed-clsy ware. Alps. It is largely exported from Italy to the
Egy-shell ware. Modeling clay. United States.
Electro-plating china Modeling wax.
Email ink. Mosaic. See ‘‘Waste Products and Undeveloped Substances,” by
Enamel. Mosuic glass. Simmons. london, 1876.
Enameled glass. Mousselnine glass. The uses of Asbestos are recited on pp. 167, 168, ** M ch.
Kn tic. Mural tile. Dict.”" : —
m;‘:::‘c ::)ll':vred lass ;{::Tﬂ;"ﬁ;‘s Absorbent in lamps. Molded articles.
Engraved glanss grass: Niéllo RS- Boiler covering. Paper.

Etched enfn.:cl X Qiron ware Coffins. Piston and rod packing. either
Etched gliss. Onyx glass, Cremation shrouds. in rope or loose form.
Etchin ‘on yorcelain Ole slnas ) Electric insulators. Porcelain.

!'a'eneg P : Oru giass. Fire brick and crucibles. Refrigerators.
Faience d4°0 ron. Ps]lany ware, Firemen's clothes. Roofing coment.
Faleuce stannifére, Parcel gilt. ];lo‘irl"“ﬁ ?meu‘tx..o‘ m g‘o‘p‘;‘"
Feathers, artificial. Parian biscuit. I uf ed for petroleum. w €s. ‘ ticles to 1
Filigree glaxs. Pate changeante, oo . ; mapper for articles to le
Fine art metal-work. Pate-sur-pate. Journal bearings, Ingredient  consumed.

Flag. Patina. h';- ek Yarn.

Flashed glass. Pearl. p-wicks.

Flat chasing. Pearl inlaying. To these may be added : —

Flooring tile. Plercing. Cellar ceilings, to prevent mdlathq of heat.

Flowers, artificial. Plaque. Sheathing paper, for walls and ceilings.

Fluted glass, Plaster bronzing. Fire-proof boxes, for shelves, etc.

Frosting. Plaster casts. 'l:hentricnl soenery. .

Gem, artificial. Plastic crystal. Converting hydro-carbon into gas fuel.

Gem engraving. Plastilina. Packing and lubricant, Jennings$ U. 8. Patent, 1828.
Gilding on glass. Platinizing glass. Mill boards, for steam joints.

Glass carving. Porcelain. gi-l‘tz:i"' for ;:nn-hole plates.

Gilas tting. P lain pite tend ng acids.

Gla.:: ::amengl. Pg:::r’v, pilte tendre It is used in the shape of trays of cardboard, for contain-
Glass engraving. Rafaélle ware. ing molten metale at high temperature. .

Glass etching. Repoussé. As a sponge, to i ted sulphuric acid in that
Glass polishing. Rose glass. form of lighting apparatus known as oxygénés, No. 18 of the
Glass silk. Ruby glass. series of lighting devices recited on p. 1315, * Mech. Dict."”
Glass silver. Batining. | = Asbestos is used in Italy as a fire-bed in a furnace, petro-
Gratito. Sculpture. r leum being poured thereon and burned beneath the steam
Half clear. Seal. boiler. — Scientific American, xxxvi.,217. Modifications of
Hard paste. Sévres porcelsin. this form the subjects of many patents in Englaud and the
Heliogravure. Sgraffito. United States. w o
Henri-Deux ware. Silvering glass. See, also, AsBesTos StovE, p. 168, “ Mech. Dict.

Hyalithe. Silver glass. As a coating for metals in a furnace : —

Incrusted work. Snarling. Fire Clay

Y

|olaying. glasa g‘;{;ﬂl’?;;" Soap-stone i Nes Patent 104,878, June 28, 1870.
Iridiated glass. Spun glass. Asbestos N

Irisated wire. Stalning wood. i

Irisation. Stanniferous glaze. No. 1456 Lamp-wick, silk and asbestos woven together.
Ivory-dyeing. Stoneware, decorated. 2,847 Plaited and felted asbestos for wicks.

Ivory porcelain. Tender porcelain. 1,413 Asbestos pulp for paper. Boiled ; fibres regrega-
Ivory work. Terra-cotta. ted and mixed with alum.

Jasper ware. Terre-cuite. 6,666 8afes. .

Jet. Tile. 2,43 Lubricant of asbestor, mercury, fat, and oils.
Jewelry Tissue glass. 218 Lubricant of asbestos and clay. (Lawberean.)
Kuft work. Tortoise-shell ware. 862 Insulator, and non-conductor in electrical ap-
Lac work. Transfer printing. paratus.

:“uﬁ?““ . g':‘n‘l‘:‘:‘ UNrTeD STATES PATENTS.

\..j;?;, W':x ;gwen. 1870. Refrigerators,asa non-conductor. (F. Hyaut, U. S.)
Marbleized glass. Wedgwood. : 1828. Packing for pistons, piston-rods, pump pluugenrs,
Metalized glass. Zine decorating. joints, etc., etc. (Israel Jennings.)

As-bes’tos. A curious fibrous mineral ; a vari-
ety of hornblende and
many parts of the world,
ties, and requires careful

yroxene.

It is found in
is of very various quali-
preparation for some of

;l)lg uses to which it is applied. See p. 167, “Mech.
iet.’

In the application of asbestos, it is used loose, or
is made into sheets, felt, boards, braid, or rope,
sometimes with a cementing substance, such as
raper pulg, cement, mortiar; or as a covering or
ining to hair-felt, to prevent the charring of the
latter when used as a covering to steam boilers and
pipes.

For steam-packing the fibres are covered with
braid, and made in coils of convenient length.

As a paint, it is mixed with metallic pigments,
and used on wooden structures, roofs, ceilings, and
partitions.

The best asbestos is found in Italy. An exhibi-
tion of asbestos has recently been held at the Si-
monetti Palace in. Rome; the material in numerous
different crude forms being exhibited, as also all

4

August 22, 1885. Lubricant : asbestos, soapstone, and cot-
ton. (Devian.)

March 29, 1870. Cord in & rope packing of asbestos. (Ste-
vens.)

Octobe{ 4, lmfé_olaoo«elnbea!oa packing. ( Botticher.)
(Kelly.) )

1868. Made into sheets with felt or pulp. (Johns.)

September 18, 1866. In carburetors. (Bassett.)

August 14, 1866. Tn lamps as un ubsorbent. ( Beschke.)

Noe. 112,647 and 112,648, Packing. (Stevens.)

Nos. 112,648 and 112,660, Mode of treating asbestos. (Ste-
vens.)

r 8, 187 , and iron filinga.

See under the following references : —
“Engincering."
Faucet Packing, Dewrance.  xxi. 68.
““Mining and Scientific Press.”*

Uses . . xxxiii. 180, 344, 433 ; xxxvii.
. 297, 393.
Felt. . . . . . . . . xxxvi.d0%
‘*Engineering and Mining Journal.”
Powder. . . . . . xxi. H47.
California Mines . . . . xxiv. 44; xxix. 86.
AtRome . . . . . . . xxil. 14].
Patents. . . . . . . . xxii.347; xxiv. 828.
Pipe Covering e« . . XXVi.448.
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Packing xxvi. 68. As-cen’sion. (Mining.) The theory that the
Uses . . . xxx. 444. matter filling fissures was introduced from below.
“ Scientific American.’! Ash’'lar. s.llasonry.) Cut stone masonry.
At Italian Exposition . XXXV. 79. When regular, it is ashlar; but when smaller

Roof and Boiler Covering
Uses and History
Fire Surface .

“ Scientific American Supplement.”’

. *xxxiv. 268 ; xliil. 867.
xxxv. 392; *xxxiv. 258.
xxxvi. 217,

Packing 2047.

““ Polytechnic Review," August 26, 1876.

“ Leffel’s Milling and Mechanical News.*
Uses . e . *vi 3L

tIron Age.”’
Uses . xix., Jan. 11, p. 15 ; xx., Sept.
13,p. 7.

Fire Surface . ix.

Roman Exhibition .

Uses . ix. 102, 127; viii. 176; xil.
7; x.65; xi. 68,

Paint xi. 236.

Artificial . x. 5.

Roofing . ix. 102; xii. 228,

Boiler Covo.ri:;g ix. 102; xii. 31.
““ American Railroad Journal.”

Fire-proofing . lifi. 160, 193.
Mineral Wool liii. 843, 1231.
 Telegraph Journal.”’
Uses . .. v. 285.
“English Mechanic.™*
Fire Surface . . xxiv. 440, 531.
‘ Engineer.”’
Asbestos and Patents . x1ii. 396.
Cardboard . . . . xliii. 862

“American Builder,” xiii. 9.
See paper by Mr. Lloyd, *‘ Philosophical Transactions,” vol.

cut stones break the regularity, it is called broken
ashlar, as in the right hand illustration.

Fig. 115.

xiv., p. 523, A. 0. 1684. See *‘ Abridgments,” vol. ii., pp. 648-
564. Several articles.

See, alwo, ‘‘ Munsell on Paper,'’ pp. 20, 25, 102. .

As-bes’tos Pa’per. Rosenthal’s method of dis-
integration of asbestos, for paper-making, is as fol- |
lows : — i

The asbestos is put into wooden tanks lined with |
lead, covered with water, and chemicals added. '
Steam is introduced, and it is boiled four to six
hours. When disintegrated it is passed through a |
pair of rolls, the top one covered with rubber, and
a rubber apron running on the lower one, by means
of which the water is driven from the fiber. It is
then dried, and manufactured into board on a spe-
cial machine.

The Italian asbestos paper costs 40 cents per
pound. The paper mills are at Tivoli, where Vic-
toria made his successful attempt to manufacture
this paper, which is specially adapted for valuable
documents, etc. It has recently undergone most
conclusive tests by the Marquis de Bariera at an
exhibition of objects made of this substunce, held
in Rome. ‘Two card-board boxes containing papers,
one made of urdinary material and the other of
asbestos, were thrown into the fire. ‘I'he former
was entirely consumed, while the latter remained
intact, together with the papers it contained. It is
also made into theatrical hangings. This is an ex-
cellent use of it. — “ La France Nouvelle.”

As-bes’tos Felt. Mr. F. A. Gooch, of Cam-
bridge, Mass., describes a mode of preparing a felt
of anhydrous asbestos for filtering material.

The felt is pre#l)arcd by scraping white silky as- |
bestos to a fine, short down, boiling it with hydro-
chloric acid, and washing it by decantation. It is
then deposited, by the aid of the Bunsen pump, on
the bottom of a platinum crucible perforated with
fine holes; or, better, the bottom may be made of
fine platinum gauze. The process is described in
the proceedings of the American Academy. '

Ashlar.

Small ashlur, when the assizes are less than a
foot in height.

Rough ashlar, squared, when the face is only
quarry-faced or pitch-faced.

As-par’‘a-gus Bunch’er.
buncher, shown in
Fig. 116, has two
U-shaped frames
in which the
sprouts are laid,
the tips symmetri-
cally gathered in
the contracted
space, and the
bunches tied.

As-phalt’ -
Pave'ment. As- Asparagus Buncher.
phalt is limestone saturated with bituminous mat-
ter. — Léon Malo.

The firat quarry opened and worked was the fa-
mous bed of Val de Travers, on the Neufchatel
Pontarlier Railroad, Switzerland. The bed extends
over a distance of six miles, and is 1.75 miles wide.
The thickness of the bed varies from 3 to 16 feet,
the annual production of the mine fluctuating be-
tween 40,000 and 50,000 tons, occasionally exceed-
ing the latter figure. The deposit was first discov-
ered in 1712 by Eirinus, a Grecian physician, who
obtained mineral rights from the King of Prussia,
at that time in possession of Neufchitel. Eirinus
sold the product obtained by him chiefly as a ce-
ment for woodwork, masonry, etc., exposed to water.

Eirinus finally abandoned Val de Travers and
went to Alsace, where he opened new mines. After
his death the asphalt industry collapsed entirely,
other parties who obtained control of the mines
using them for distilling oils which were sold as
wonderful remedies. It was not till 1802, when
asphalt beds were discovered at Seyssel, on the
banks of the Rhone, France, that a new impetus
was given to an industry which has since steadily
grown in importance.

Natural asphalt must contain nothing else but
carbonate of lime and bitumen, and the latter must
thoroughly impregnate the rock, the grain of which
must be as fine as possible. It must not contain
less than 7 per cent., and not more than 11 per cent.,
of bitumen, and the latter itself must not, when
warmed for a long time, lose more thun 2 per cent.
Ly weight, Greater loss indicates that bitumen is
not wholly tarry matter. The following analyses
show the composition of the asphalt from the most
important mines of the Continent, No. I. being from
Val de Travers, No. 1. from Seyssel, and No. III.
from Lobsann, in Alsace : —

The Sartrouville
Fig. 116.

II. III.

Water and other substances evap-
orating below 90° C . . . 050 190 340
Bitumen . 1010 8.00 11.80
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Carbonate of lime. . . . . . 87.96 89.56 69.00
Carbonate of magnesia . . . . 030 010 0.80
Mineral matter insoluble in acids 0456 0.10 305
Other substances . . . . . . 0.70 0.35 290
Sulphur . . . . . .. ... ... 5.00
Sulphuretofiron . . . . . . . . . . . 4.

Total . . . . . . . . 100.00 100.60 100.00

The asphalt rock is blasted with the aid of

wder, dynamite having proved incfficient, proba- :
ly owing to the elasticity of the rock. It is |

ground, or, rather, torn to pieces between two roll- |

ers rotating at different velocities and provided with
steel teeth, a 10 to 12 horse-power mill being
capable of reducing to suitable size from 8 to 12
tons of rock per hour. The grinding is completed
in a 22 to 25 horse-power Carr disintegrator, run-
ning at a speed of 500 revolutions per minute, and
turning out 5 tons of powdered rock per hour. The
fine asphalt is then melted in a castiron semi-
cylindrical vessel, provided with a system of mix-
ing knives attached to a shaft. During the opera-
tion a varying quantity of mineral pitch is added.
For a 3-ton vessel this operation lasts about 3}
hours, the greatest care being taken not to allow
the temperature to fall below 175° C., or g0 above
230° C. The product thus obtained is called
*“mastic,” which possesses the valuable property of
rendering the asphalt capable of being melted,
while the asphalt rock alone would only be con-
verted into a powder even by the application of the
highest temperatures. As soon as the mastic is
thoroughly mixed, it is run into molds.  For nse,
the bricks are broken up and melted with a small

uantity (from 2 to 3 per cent.) of pure pitch, and

rom 30 to 40 per cent. of clean gravel.

See P’aving.

Asphalt . . . . « o« . “Sec. American Sup.,” 1989.
Asphalt and Wooden Road

Construction, On, (10 Figs.) * “Engineer,” xlvi. 117.
Asphalt Manufacture . . . ‘“‘Iron Age,’’ xxi.,Jan. 17, 8.
Asphaltum, Manufacture of .  “Sc. American Sup.,’ 1176.
Asphaitum Road-making . . ‘‘Man. § Build.,” xi. 143.
Asthalt Tiles . . . . . ‘“Sc. American,” xxxvi. 7.
Asphalt Pavements of Paris . # *‘ S, American,” xxxix. 65.

As-phalt’, Ar'ti-fi‘cial. The “Lyons” as-
phalt, introduced by M. Gobin into Belgium, is com-
posed of 15 partsof bitumen, 35 parte of coal slack,
10 parts by weight of coke powder, 130 parts of
lime, and 160 parts of fine gravel. The bitumen
and coal slack arc mixed together in a boiler, and
skimmed until the formation of a scum ceases.
The coke powder and lime are mixed, heated to
about 300° C. in order to dry them, and then they
are added to the material in the boiler. The gravel
is embodied in the mixture as the last ingredient.—
“Moniteur Industriel.”

As-phalt’ Tiles. In a Bavarian method of
making flooring tiles from asphalt, the drawing of
the intended design is first made on coarse, heavy
paper. This is then covered with bits of china
and glass, s0 a8 to form a mosaic. Lastly, a bor-
der is made to the sheet, and liquid asphalt is
poured upon it. After the whole has been covered,
the paper is takan away with cold water, and the
tile is finished.

As-phalt’o-type. (Photography.) The process
of Niepce; producing the image on a plate cov-
ered with bitnmen of Judea. See pp. 673, 1683,
“ Mech. Dict.”’

As-phal’tum. See paper on Petroleum, Bitn-
minous Rocks, Shales, Asphaltum, etc., Brodhead’s
Report of Group L.; Centennial Report, vol. iii., in-
cluding : —

Pago
Petroleum . . . . . 3 Bhales of New South
Bituminous rocks in Waler . . . . . . 11
Ameriea . . . - 10 Albertite . . . . . . 12

Grahamite . . . . . 14 Codrongite . . . . . 17
Asphaltum . . . . . 14 Keurigum . . . . . 1§
Asphalt . . . . . « 16 Amber. . . . .18
Ozocerite . . . . . 16

As’pi-ra’ting Fil’ter. One in which the action
is expedited by the withdrawal of air from beneath
the filtering material. Fig. 117.

By compressing the rub-
ber ball in the hand, the slit
in the India-rubber tube,
which acts as a valve at I3,

| closes, and the air it con-

tains is cjected through the
valve at C. On removing
the pressure from the ball,
valve C closes by atmos-
pheric pressure, leaving a
partial vacuum in the ball;
air passes from the flask
through valve B into the ) )
ball, to restore the equilib-  Aspirating Filter.
rium, and a partial vacuum is created in the flask
which is increased by a second squeezing of the
ball. The liq- Fig. 118
uid material in 8. 118
the filter, in ’
consequence,
will be rapidly
forced into the l
flask by atmos-
pheric pressure :
on its surface.
— Partridge.
The aspira-
ting filter appa-
ratus, Fig. 118,
operates by
steam genera-
ted in the globe
A, which pass-
ing by D into
E, issues at the
point of the lat-
ter,drawin
with it through K the air from the bottle Z.

B

Steam Aspirating Filter.

Mis
the supply funnel; B, the steam-gage; C, water
supply.

As’pi-ra’ting Win'now-ing Ma-chine’. One
which draws air through the grain instead of blow-

ing it. Action by suction instead of blast. This is
very common in the United States in smut mills
and machines of that class, but the principle is

Fig- 119,

d

Aspirating Winnower.

more commonly adopted with winnowers in France
than with us. Fig. 119 is a French machine. The
fan ¢ draws air in the direction of the arrow.
The grain, falling from the hopper 5, meets the
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blast entering at ¢, and, according to the compara-
tive levity of the grain, sceds, chaff, dust, etc., each
falls or issues at compartments f, f,eh disa
counterbalanced valve, by which the force of the
in-draft is regulated. e is another regulator.
Asg’pi-ra’tor. An apparatus or instrument for
drawiug air. In Fig. 120, .1 represents the dome
aspirator-neeaie, with the cut- Fig. 120.
ting point projected, ready for
puncture ; G, a magnified dia-
gram of the same, after inser-
tion, with the domc advanced so
as to protect the interior of the
cavity during aspiration; E,
bulb in unpright position, to in-
sure the best action of valves;
C C, valves; D, en-
trance tube ; E, exit
tube; F F, bits of
glass tubing,
through which to
observe the prescuce

Fitch’s Aspirator.
or absence of fluid. — ““ New York Medical Jour-
nal,”’ November, 1877.

Fig. 121 is an aspirator which can also be used

as an injector. The instrument consists of three

Fig. 121.

Aspirator.

needles of assorted sizes, a rubber stopper which
fits into a jar, and through which passes a double-
current tube provided with stop-cocks. This com-

i ployed. At the works of Chatellerault, in France,
the jet of compressed air is used. A is a cylindrical
. tube, having a length at least five times its diameter.
B is a tube throwing a jet of compressed air into
the tube, the air at the rear being drawn forcibly
through the passage a a! by the suction produced.

Another form of aspirator is that used in ventila-
tion; in fact, any exhaust pump or suction fan
comes within the definition. Such are used in
buildings of importance, hospitals, public buildings,
and halls; also in mines.

Such machines operate on various principles:
the piston, revolving fan, inverted caisson resem-
bling a gas-holder. T'he former two are shown in
Figs. 5, 6, Labouluye’s * Dictiopnaire des Arts et
Sciences,” tome iii , article *“ Ventilation.”

The hydro-pneumatic aspirator of M. Legat has
been applied to paper-making machinery, to replace
the air-pumps, which serve to make a vacuum be-
neath the web, on which the pulp collects to form

aper. The effect of the withdrawal of the air
rom beneath the web is to drain out the water of
the pulp, which becomes soliditied sufficiently to
take off and pass to the calenders.

The hydro-ymeumatic aspirator is on the princi-
ple of the Giffard injector, and a view and descrip-
tion of it are given in Fig. 3,237, Laboulaye’s *“ Dic-
tionnaire des .1ris <t Sciences,” tome i., article “ As-
pirateur.”’

Fig. 123 shows the aspirating principle applied
to grinding-mills, to prevent the accumulation of

Fig. 123.

municates by an elastic hose, at B, with a pump,
and at A, by another hose, with the needle or capil- |

lary tube to be used.
By jmning the stopper in the bottle, closing the
cock A, opening B, and giving 25 or 30 strokes of

the pump, the air is exhausted from the bottle;

then close B, and the apparatus is ready for use.
The tube is introduced, and cock A being opened,
aspiration commences.

To inject with the same instrument, connect the
air-tube with the outward flow of the pump; put
the desired liquid in the bottle, and, while hold-
ing the latter in reversed position, pump air into
it. After having obtained the desired pressure in
the bottle, close B, and detach the pump; intro-
duce the tube into the object to be injected, and
open A.

The rotating aspirator point for use as a trocar
ix a flat blade twisted. — /or. Warren.

Aspirators are used in trades which produce del-
eterious dust, also to remove shavings and sawdust

from wood-

Fig. 122. working ma-
a chinery.
Various
B principles
arc used.
a’ A The Sturte-

vant suction
Aspirator for Dry Grinding. Chatellerauls. fan is em-

|
[

mill-stone hoop, and fresh air enters with the wheat
at the eye of the stone and passes between the
buhrs, dd, cc. The hoop is air-tight, and has but
the one inlet, k, and two outlets: onc at g for the
chop, and the other at a, for the warm and damp
air. Leakage of air at the eye is prevented by an
arrangement of two vings, A, 7, one fast to the
stone, and the other suspended by a leathern cylin-
der from the hoop e. The screw s, in the c¢hop
tube, presses out the meal, which is sufliciently
tightly packed therein to prevent passage of air.

In order to retain the flour-dust within the hoop
a cloth of long-haired flannel is stretched and laced
up in zig-zag shape over a frame, m, which is sus-
pended by hooks under the top of the curb, and the
flanuel is tacked loosely, but dust tight, against the
top, at the outer and inner diameters of the frame.
The flannel detains the flour-dust, but allows the
warm air and vapor to pass. The dust gathers ou
the cloth, and is removed by occagionally striking
the pin /, which causes it to drop, and go out with
the chop. The valve r governs the force of the
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air current; ¢ is a vacuum gage; o is a felt non-
conducting lining.
The following notices may be consulted : —
® “Seientific Am.," xliii. 11.
® “Mech, Dict.,” Fig. 6665,
p- 2629.

With Compressor, Marangoni
With Trocar, Dieulasoy

Flow of Hydrant Water.
B’Riduuds . y' o« .« . ®‘“Scientific Am. Sup.,” 808.
For Laboratories, Hanks . . *'‘Scientific Am. Sup.,” 101.

As-say’. (Mining) To test ores by chemical
or blow-pipe examination.

Assaying Outfit . ®‘“Eng.and Min. Journal,” xxv. 443.
Assay Office Model  “ Scientific American Supplement,’’211.

UNITED STATES PATENTS.

181 , Berge . . . . . Furnace and Muffle.
ﬂ%, Phillips . . . . Automatic Assay Apparatus.
237,852, Snow and Seamans Burner for Crucible Furnace.

20,89, Wight . . . . . Cupel Furnace.

Consult : —

Laeber's ‘* Assayers’ Guide.”

Mischeils ‘* Manual of Practical Assaying.”” London,1868.

Bodemann and Kerl's “ Treatise on Assaying » (Transl.).
New York, 1865. .

Budge's ** Practical Miners' Guide.” London, 1866.

Byland's ‘* Assay of Gold and Silver Wares.*®

Kerl's ** Practical Tveatise on Metallurgy.” .

Ocerman’s ‘* sPééuutal Mineralogy, Assaying and Mining.”
Philadelphia, 1863.

Mmll'l; ‘:?raclim! Assayer.” lLondon, 1874.

Rickett’s ** Mints and Assay Offires of Europe.”

Knapp's *‘ Chemical Technology.”

As-sem’bling. For account of the parts and
mcthods used in the manufacture of fire-arms on
this principle, sce RIFLE.

As-tat’ic Gal'va-nom’e-ter. One the mag-
netized needle of which is balanced so as to make it
normally quiesescent in any position.

“ Manufacturer and Builder,” ® xi. 276.

A-stig’'ma-tism Ap’pa-ra’tus.

“ As tism is that condition of the eye in which the
refraction is different in different meridians of the eye,
owing to the refractive media not being perfectly symmet-
rical. An eye with a cornea shaped like the bowl of a spoon,
inctead of like a portion of a sphere, would be astigmatic.
Dr. Anderxon's instrument was exhibited at the meeting of
the British Association at S8wansea. In it the observations
and measurements are made by the observer, and are en-
tirely independent of the patient’s sensations. The image
thrown on the retina being used as an object, the error
arising from the vessels or optic nerve being ore or be-
hind the retina is avoided. The refraction and accommoda-
tion of the observer does not affect the result: it is only
neces<ary that he should be able to see whether certain
lines are sharply defined. X

“A lamp (4, in the engraving) is provided with a con-
densing lens, which has a acreen of radiating wires, B,
scroee its front, thus giving a bright field with black lines.
This slides on a graduated bar, K, at the other end of which
is a convex
lens, C. It s
better to have
two of these of
different pow-
ers, 4 and 10
dioptrics being
convenient.
Close to the
lens, and atan
angle of 45°
to it, is a plane
silvered mirror
D, which re-
flects the rays

Fig. 124.

Dr. Anderson’s Astigmatism

Apparatus. at right angles

A, lamp. B, Condensing lens to their former
sad wires. E, Graduated bir. C, path. The in-
Coavex lens. D, Mirror. E, Disk of lenses. strument is

held so that
this peucil of rays enters the observed eye and when the
screen is at the proper distance an image of it is formed on
the retina. The mirror has its center left unsilvered, and has
an ordinary disk of lenses, E, behiud it to render the retina
snd the image on it visible to the observer by the ordinary

direct method. The bar is so graduated that when an
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image of the whole or part of the screen is sharp on the
retina, the figure o;:rosite the screen expresses the refrac-
tive error of the meridian by which the image is produced.
Hence, if the image of the whole screen is seen to be equally
sharp, the eye is known to be not astigmatic, and the gradu-
ation gives the number of dioptries by which it is myopic or
hy permetropic. If the lines be not all sharp at once, then
the most distant point at which any of them is distinct gives
the refraction of the meridian of minimum refraction, and
the point at which that at right angles to the former is dis-
tinct, gives that of maximum refraction. The least of
these gives the spherical clement of the correcting spectacle
required, and their difference that of the cylindrical ele-
ment. The meridian of maximum refraction is that im
which the line appears distinct when the screen is at the
greatest distance. If the cylindrical lens be convex its
axis must be in this meridian; if concave, then at right
}:glu to it. The makers are Cook & Sons, York.—
ncet.

The ametrometer is also capable of being used
to detect the existence or extent of astigmatism.
See AMETROMETER, pp. 28, 29.

Referring to the ametrometer, it may be stated
that when astigmatism is suspected, the patient
should be directed to observe whether the flames
are longer in one direction than the other, and if
50, by the rotation of the bar on a pivot opposite to
the fixed light, the two lights being placed some
distance apart so that they do not appear to touch,
the apparatus affords one of the most accurate
means of ascertaining the meridians of greatest and
least refraction, since it will become easy for the

patient to say when two eloniated ints or ovals
of light are placed so as to have the same direc-
tion; and when this has Fig. 125.

been fixed, the pointer on
the instrument will indi-
cate on the half-circle the
exact angle at which the
lights are placed, and
hence the position of the
meridian of greatest ame-
tropia.

On bringing the flames
into contact at this an-
gle, the real distance of
the lights apart will in-
dicate the degree of ame-
tropia, and having thus
found one meridian, the
lights can be placed at
right angles to it, and
the refraction of the sec-
ond be ascertained.

As'tro-labe. Sev-
eral astrolabes of antiq-
uity, and of the fifteenth and sixteenth centuries,
are referred to on p. 172, ** Mech. Dict.” 'The as-
trolabe of Sir Francis Drake is shown in Fig. 125.
It was recently shown at a loan collection. It was
constructed for him previous to his first expedition
to the West Indies, in 1570, and was preserved in
the Stanhope family till 1783, when it was presented
to the Duke of Clarence, who, in 1833, deposited it
in Greenwich Hospital. It is about 9” high.

As’tro-nom‘i-cal Mir'ror. An instrument
devised by M. Collin to obtain a fresh reflecting
surface of mercury to reflect the image of stars
under observation. To obviate the necessity of
removing the film from the surface of the mercury,
the metal becomes cleaned during its escape from
the reservoir in which it is kept hermetically in-
closed. It is thus always pure and brilliant. “The
reservoir shown on the left is a pump cylinder, in
which a piston is operated by mcans of the screw
represented above. li?his forces the metal out upon
a large circular shallow vessel through a connecting
tube. In order to operate the apparatus conven-

Astrolabe of Sir Francis
Drake.
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jently, it is mounted on a carriage on rails. Be-
tween the latter is a graduated scale, so that the
mirror can be readjusted at any desired point. The
vertical screw shown on the right serves to fix it in

place.

Fig. 126.

Astronomical Mirror.

- As’tro-nom'’i-cal Time Mark’er. An in-
strument for indicating fractions of a second by
means of a sliding vernier attached to a graduated
scale, which it traverses second by second. A spe-
cies of metronome.

Invented by E. K. Horn, and shown in the ** En-
gineer,” 1876. Reproduced in “ Scientific Ameri-
can Supplement,” * 204.

As’tro-pho-tom’e-ter. An instrument de-
signed by Zollner to measure the brightuess of the
stars by comparing them with an artificial star of
standard brightness.

“The telescope is directed to the natural star, and the
light of the artificial star is introduced through a lateral
tube. A petroleum lamp kerves for this object, the lateral
tube carrying & diaphragm with a minute perforation in the
center. in the interior of the principal tube, a plane glass
mirror with parallel surfaces, placed at an angle of forty-five
degrees, reflects the light of the artificial star to the eye;
and as the mirror has a sensible thickness, two images are

reeived with a small space intervening between them.

he image of the natural star is brought to occupy this in-
termediate space. The lateral tube contains a polarization
apparatus, by means of which the light of the artificial star
may be modified both for color and for brilliancy. The first
adjustment is for color. By rotating the polarization sys-
tem the tint which corresponds to that of the real star ob-
served is easily obtained, as in the saccharimeter. Then by
turning one of the prisms of the system, the brightness of the
artificial star, which is always at first superior to that of the
real object, is gradually subdued until the two intensities
are sensibly equal. As the image reflected from the first
surfuce of the mirror is necessarily the brighter of the two,
this one is selected as the standard of comparison. The
other serves as a lower limit, and between the two the de-
termination can be very accurately made.”” — Barnard.

Ath’a-nor. The alchemist’s base-burning fur-
nace. Itis described on p. 175, “ Mech. Dict.,” and
is to be found in —

I]-Iggben'a “Engineer's Encyclopedia,” London, 1850, vol. .,
s Francis's *“ Dictionary of Arts.”

Partington’s * Dictionary,” 2 vols.
Weale's ** Dictionary of Terms in Art.

At'mo-ly’zer. (Gas.) An instrument for il-
lustrating the separation of gases.

Fig. 127.

In the figure, the bag of impure gases commnni-
cates by a porous earthen pipe with the recciver.
The pipe has an envolving sheath, the interior of
which connects with an aspirator, so that u partial
vacuum is maintained around the porous pipe.
Gaser ejected by the bag are separated by the pas-
sage of the lighter gas througﬁathe pores of the
pipe to the aspirator.

At'mos-pher’ic Brake. (Railway.) A brake
operated by pressure of air; an air brake. The
term is properly a&;lied to that form of air-brake
in which, the air being exhausted, the pressure of
the atmosphere becomes the moving agent.” A
vacuum brake.

At’mos-%her'ic En’gine. The engine of
Newcomen, Fig. 5658, p. 2337, “Mech. Dict.”

See, also, AIR ENGINE ; CaLoRIC ExGINE ; CoN-
PRESSED-AIR ENGINE; HoT-A1R ENGINE, ete.
Atmospheric Engine, Br.

Newcomen (1512) . . . . %‘“Engtneer,’ xlviil. 400.

Coalbrookdale (1776) . . * ‘ Engineer," xlix. 84.

At'mos-pher’ic Gas’-en'gine. A name
given in England to the Otto and Langen gas en-
gine, in which coal-gas is exploded in atmospheric
air in a cylinder. See Gas ENGINE.

At'mos-pher'ic Ham’mer. A power ham-
mer driven by the force of compressed air.

Butterfield's ** Scientific American Supplement,” ® 689.

At'mos-pher’ic Re-cor’der. An apparatus
for registering the various meteorological pﬂenom-
ena. The force and direction of the wind, the
height of the baromcter, the temperature, amount
of rain-fall, humidity and electrical condition of the
air, are all recorded upon an endless paper band,
moved by clock-work mechanism.

Sce ANEMOMETROGRAPH, METEOROGRAPH.

At'om-i-zer. Fig. 128 shows a number of at-
omizers all involving the same principle, the spray-
ing of a fluid by a blast of air or steam.

Atomizer and Volatilizer.

Wells and Duluce,* ‘Journal Materia Medica,” Feb., 1877.
Antiseptic Atomizer.
Hanks . . . ¢ Medical Record,” January 18, 1877.

Atomizer and Eye Douche.

Bu « « . . “Medical Record,” August 25, 1877.

At-tri‘tion Mill. One operating by impact
and mutual attrition of the material under treat-
ment. A flouring mill in New York working on
this principle bas a wheel of some 3’ in diameter
and 3" thick, inclosed in a box of about 4" in diam-
eter and 8" thick. The wheel makes 2,000 revolu-
tions per minute, receives the wheat in its center,
and whirls it around with such violence that by
rolling friction against the sides, but especially by
mutual friction or attrition, it becomes pulverized.

A disintegrator. See Fig. 1565, p. 707, “Mech.
Dict.” Cited in “Manufacturer and Builder,” May,
1877.

At'wood 8teel. (Metallurgy.) Steel made
by a process in which iodide of potassium is used
to take up the phosphorus existing in the iron.

Van Nostrand's ** Engincering Magazine,’ xvi. 280.

Avu’di-om’e-ter. An instrument invented by
Professor Hughes. It is a combination of the tel-
ephone, a new form of microphonic key, and a
Leclanché battery. By its means the power of
hearing sounds can be accurately gaged and re-
corded on a suitable arbitrary scale. The one in
use is divided into 200 degrees, the zero being the
point of positive silence, the absence of recogniza-
ble sound produced by the instrument through the
telephone, and the maximum being audible to
every one not actually deaf. The first point ob-
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Atomizers.

a. Dr. Knight's atomizer. The vial is connected with the
tube by a metallic cup, which is screwed on, and may be so
turned as to nearly exclude air and render the spray exceed-
ingly fine.

b. Dr. Clark’s atomizer, with the addition of a shield.

¢. The ‘ Constant ** atomizer.

d. The Boston atomizer, with single bulb.

e, /. Other forms.

g. Steam atomizer. It has a brass boiler, steam outlet
tube, rubber packing, through which the atomizing tube
passes ; a safety valve; a suspended medicine-cup; a tlaring
face shield, and the waste cup to catch the drops.

served with the instrument is that the power of
hearing sound is very sharply defined. The sound
is abraptly lost within a range of one hundredth
gart of the entire scale, both when the person can

ear audibly and when he is more or less deaf. If
the sound be snddenly moved from 15° to 5° on the
scale, the weaker sound is inaudible, though if the
scale had been gradually moved the sound at 5°
would have been easily heard. Filling the chest
and holding the breath increases the capacity for
hearing for a few seconds. Holding the breath
with the chest not full does not produce the same
result. Most persons hear better with the right
ear than with the left, but physicians who have ac-
customed themselves to use the stethoscope with
the left ear hear better with it than with the right;
and four persons who habitually listened to public
discourses from the left side also heard better with
the left ear. See also SPHYGMOPHONE.

¢ Telegraphic Journal™™ . . . . . vii.218.
4 Setentific American Sup.” . . . 2960.

Avu’di-phone. An instrument accredited to

R. S. Rhodes, of Chicago, for convey-
ing sound through the mmedium of the
teeth.

The instrument is simply a thin plate
of vulcanized rubber shaped like a
Japanese fan. When in use, it is
curved to give it the requisite tension
by means of cords attached to the outer
cdge of the fan and fastened at the
junction of the handle. When the top
of the fan is placed against the upper
teeth the impinging sound waves
create a sensible vibration which is
conveyed through the teeth and the
hones of the face (or possibly by the
dental nerves) to the auditory nerve.
With a little practice, the sounds thus
received are interpreted the same ag
if they reached the nerves of heuring
through the ear; aud thus the deaf
are made to hear more or less dis-
tinctly, provided, of course, that the
auditory nerve itself is not defective.

Newspapers, pamphlets, card-board,
answer the same purpose in certain de-
grees.

A rod of wood, with its ends placed
against the teeth or bony structure of
the heads of the speaker and hearer
respectively, has been used, and is a
natural suggestion from Wheatstone's
contrivance, mentioned on p. 2515,
“Mech. Dict.”

The writer recollects as a boy, trad-
ing two pocket musical boxes to an
old and deaf naval officer, turned por-
trait-painter, and watching the pleas-
ure he derived from hearing them
play when placed against his teeth.

Igesting the head against the piano
or harpsichord is as old as the instru-
ments.

The head of the violinist, or of the harper, rest-
ing against his instrument, conveys the musical vi-
bration through the bony structure to the brain.
The old Egyptian who swept the strings of his
standing harp in the time of Rameses the Great,
laid his head against the instrument, as the paint-
ings discovered by Bruce clearly show. See c, Fig.
2404, “Mech. Dict.”

4 Scienty; ican™ . xli. 842, 877 ; xlii. 240.

¢ Se. Arr{csfz;le"mml * ‘1)818.‘3@7. ’

“Min.and Sc. Press™ . xl. 161, 172.

“Eng. and Min. Journal®’ xxix. 6.

“ Manufac. and Builder®' xii. 7, 125.
“Irom Age® . . . . xxiv. Nov. 27,;2. 1: xxvi.Jan. 28,
p. o; April 22, p. 16.

Au’'ral In’stru-ments. (Surgical.) These in-
clude those for exploration, diagnosis, prothesis,
operation : for the external meatus, the membrana
tympani, the Eustachian canal. The list includes
the following : —

Air bag. Eyelet forceps.
Angular forceps. Forceps.

Busin. Furuncle knife.
Bistoury. Gorgeret.

Catheter. Gouge.

(atheter holder. Hook.

Caustic holder. Inhaler.
Conversation tube. Manometer.

Cotton holder. Maryngotome. .
Curette. Mastoid process knife.
Diagnostic tube. Meatus knife.
Director. Mirvor.

Douche. Qtoscope.

Drill. Polypus forceps.
Eustachian canal infl Polypur knife
Explorer. Polypus snare.
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Port-acid glass. Spout. Hannot, Belgium . * Scientific American,”” xxxvii. 268,
]};roobe. :\;pn}y apparatus. Sars, Norway . “Scientific American,'’ xxxvii. 326.

ngeur. Syringe. ’
Sci&foern. T{an::asr-tympanl instrument. Au to—graphfip Tel’e-graph. The Me jer ap-
Scoop. Trumpet. paratus has substituted the Caselli on the French
Screw hook. Tuning fork. . lines served by that form of apparatus.
Speculum. Tywpanum, artificial. selli system is described on p. 191, “Mech. Dict.”
Spoon. Tympanum, perforator.

Au-rif’e-rous. (Mining.) Containing gold.
Au-rora Tube. A tube, of uranium glass
referably, through which discharges from aun in-
uction coil are transmitted to produce the optical
effect of aurora.

Au’ro-type. (Photography.) Hunt’s process
upon paper, produced by a preparation of gold.

Aus’cul-ta‘tor. (Surgical.) An instrument
for diagnosis of diseases of the chest by listening
to the sounds within the thorax. The stethoscope
is the principal instrument; see STETHOSCOPE.
The word is fl:om the act of listening, but the diag-
nosis by pleximeter und percussor is not held to be
strictly within the term.

Camann’s cylindrical and intercostal ausculta-
tors, Figs. 254, 255, p. 82, Part I, Tiemann’s “Ar-
mamentarium Chirurgicum.”

Aus-tra’li-an Crape. (Fabric.) A cotton and
wool French goods.

Au-tog’e-nous Sol’der-ing. Soldering by
melting the adjacent surfaces of the material itself,
without the intervention of solder.

The application of autogenous soldering to the
making of perfect platinum stills for sulphuric acid,
by Johnson, Matthey & Co , of London, is described
in Professor Jenkins’ Report on Chemical Indus-
tries, “Paris Ezposition (1878) Reports,” vol. iv., p.
65.

Au’'to-graph’ic Press. A press for making
copies of autographic documents, letters, etc., either
upon stone or a bichromated-gelatine pad.

The form shown
) Fig. 129.

S van .. a. Lo

Autographic Press.

travels beneath a pressure bar, the latter being
shown in the cut as detached and swung aside.

The press is intended for lithography and chro-
molithography, as well as phototypy, and some
other gelatine processes of reproduction.

Au’to-graph’ic Pro’cess. A mode by which
a manuscript or drawing made with a peculiar ink
may be transferred to stone and then printed.

The definition may be somewhat extended, now
that a variety of processes operating with celatine,
with gelatine filns, bichromated gelatine, etc., have
been devised. As mechanical copying processes,
the HecTou raprH, CoryGRrAr, ete., are familiar.

T \:'io autographic litho-processes mav be men-
tioned : —

Fig. 130.

Meyer's Autographic Telegraph
Transmitter.

¢ In the Meyer instrument the sending-cylinder A ix in-
sulated, and upon it is wound the message written with an
{nsulating ink upon a sheet of metallic paper. An endless
screw, H, is moved by clock-work, and carries a car armed
with a brush of metallic wires, D, and a metallic point, C.
The brush and point are insulated from each other, and rub
constantly against the surface of the paper. .

« For each turn of the cylinder 4, the car moves forward
one thread of the screw, or a distance of } millimeter, so that
each point of the rurface of the cylinder is brought success-
ively in contact with the point C. This point is connected
permanently with the ground.

« At the transmitting station, the positive pole of the bat-
tery is connected constantly on the one hand with the brush
D, and on the other with the line-wire. The battery is
therefore continually in action, but the distribution of its
current depends upon the posi(fon of the stylus C. When
the latter touches the metallic surface of the paper, the cir-
cuit is closed by the way of the brush D, the paper, the sty-
lug, and the ground. Almost the entire current passes into
this short circuit, and the line receives only & small portion,
which may be left altogether out of account. When, on

" e stylus C touches a part of the insu-
hort circuit is broken, and the battery
ntirely over the line.

g cylinder carries a spiral thread which
around the cylinder. This thread rubs
net an ink-roller. The paper is unrolled
\nd brought up to the spiral by the ac-
o-maguet

pparatus for synchronizm is also ximilar
fore dercribed.

*“ Jf the circuit iz cloxed and the
paper is brought in contact with the
spiral during a whole turn of the lat-
ter,a straight line isdrawnacross it : at
the commencement of another turn a
new line is begun, and ro on. It will
thus be seen that whenever the transa-
mitting stylus touches the ink, per-
mitting a current to pass over the line,
the paper receives an impression cor-
responding to the length of the emis-
pion. The writing on the metallic
paper is thus reproduced at the re-
ceiving end.”’ — Lines.

See ‘‘ Report on Vienna Exposition

vol. ii., Rection 1., pp. 37, 40.
D'Arlincourt’s automatic telegraph is described in Linex®
““Report on Vienna Erposition,” vol. ii., Section 1., ¥ p. 40,
“ Telegraphic Journal™ . . . ® vi. 495.
* vii. 28,
““Scientific American Supplement * * 2433, * 2645.

Sawyer's nutographic telegraph, or Pantelegraph, is de-
seribed in * Telrzrapher,’” * 1876. Reproduced in ** Scientific
American Supplement,” ® 302

Au’to-in-suf-fla’tor. An instrument for the
self-administration of medicine in the form of pow-
der. Figure 131.

Au'to-ki-net’'ic Tel’e-graph. (Flectricity.)
An English name for a form of municipal tele-
graph for fire-alarms, police, ete.

See ‘‘ Teleg. Journal™ .
‘“Engineering** . . .

* iv. 241
® xxiii. 402.
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Au’to-la-ryn’go-scope.
Fig. 131

An instrument by
which one may inspect
his own larynx. See
“T'reatise on the Laryngo-
scope,”” by Dr. Sieveking,
“Lancet,” April 8, 1865,
p- 360.

Au’to-mat’ic Air'-
brake. (Railway.) West-
inghouse. The air i8 com-
pressed by a steam-pump
on the engine, and is
stored in tanks on the
engine, and under the
tender and cars, connec-
tion being made by pipes
and flexible hose.

‘““When the brakes are to be applied, compressed air is
admitted from the tank on the engine to a valve called a
triple valve under each car, which releases the compressed
air stored up in the tank under that car and admits it to a
cylinder provided with a piston which is connected with a
syxtem of brake-levers, and the pressure of the air is thus
transmitted to the brake-shoes. In this brake the air for
operating the brakes on cach car is stored up in a tank on
that car, whereas in other systems of air-brakes the com-
P d air to operate the pist. under each car must all
flow from the tank on the , and in brakes the
air from the appliances on the car used to operate the brakes
must flow forward to the engine be!og the brakes can be

Dr. Bridge's Auto-insufflator.

pp This an app t of time,
whereas the application of the tic brake is almost in-
stantaneous. The triple-valve is so arranged that the brakes

can be applied from each car by pulling a cord, and the;
will also be applied to the rear part of a train in case it
should break in two parts, if one or more cars should be sep-
arated from the rest of the train."’ — Foraey.
See Figs. 666-745, ** Car- Builders' Dictionary.”
t-Engimeering,” * xxv. 203.

Au’to-mat’ic Bor’ing Tool An instrument
on the principle of what is known as the Persian
drill. See Fig. 3650, p. 1671, “Mech. Dict.”

Fig. 132.

Automatic Boring Tool.

A spiral on the stem is rotated by endwise press-
ure on the handle, and when the pressure is with-
drawn the case is restored by a spring to its former
position.  Used for small drilling, such as dentists’
and jewelers’ work, etc.

Au’to-mat’ic Car’-brake.
CAR-BRAKE.

Au’to-mat’ic Clock. One that will continu-
ally or recurrently wind itself. Such have fre-
quently been suggested. T'wo are mentioned on p.
576, ‘““Mech. Dict.” Another is described in the
“Journal of German Engineers,” as the invention of
F. Hellig. )

The power winding it up is change of tempera-
ture, which expands or contracts glycerine con-
tained in a cylinder and supporting a piston ; the
piston-rod is connccted by means of a toothed rack
to rarchet wheels, so arranged that the motion of
the piston will wind up the clock whether this mo-
tion is upward or downward. The clock may have
a weight or a spring. It is evident that such a
clock must not be placed in a room where the tem-
perature is equal, but will act best when exposed to
extremes, such as are found on the top of meteoro-
logical observatories, for which the inventor espe-
cially recommends it.

Au’'to-mat’ic Cut’-off En’gine. One self-
operating, cuttiug off steam at such portion of the

See RarLway

stroke as shall maintain a regular rate of motion.
The cut-off device is usually operated through the
governor. See CUT-OFF.

Au’to-mat’ic Print’ing’ Tel’e-graph. An
instrument or system which transmits a message,
previously prepared, on a paper strip, which is sim-
ply drawn through the instrument. The message
18 usually punched in the strip, the dots or dashes
signifying letters.

It is used in connection with a printer, which, in
ordinary cases, is a puncher.

Edison’s, Phelps’, Meyer’s,* described by Lines,
in his ““ Report from the Vienna Ezxposition,” 1873,
P- 37 et seq.

Liule's Automatic Telegraph, * Lines’ ‘“Report on Vienna
Ezxposition ** of &7&, vol. ii., Section I.

Avu’to-mat’ic Re-peat’er. (Blectricity.) One
which is thrown into action by the current itself.

Au’to-mat’ic 8ig’nal Tel’e-graph. One sct
in action by an original impulse derived from —

A thermostat, in case of fire.

Tampering with a safe, for instance, by a robber.

The turning of a handle, as that of a fire-alarm
box, ete.

Au‘to-mat’ic Steam En’gine. One having
a cut-off self-adjusted from the governor. See CuTt-
OFF.

Au’to-mat’ic 8u’ture. A spring claw, for

Fig. 133.

N o B

Hoff's Automatic Sutwre.

holding together the lips of a wound. Used in
vesico-vaginal operations, etc. The clasp is held on
the end of an applicator, and thus applied, a slide
pin releases it, and it is then self-holding.

Au’to-mat’ic 8witch. 1. (Electricity.) A
device used in many forms of electric apparatus to
turn the current in another direction, to reverse it,
cte.

An automatic device, to reverse the current in
the electric candle of the Jablochkoff light. See
“ Scientific American Sup.,” * 2574.

2. (Railways.) A self-setting switch, or one op-
erated by agencies set in motion by the train, for
instance.

Au’to-mat’ic Ven'ti-la’tor. (Railway.) A
car ventilator arranged so as to be self-adjusted,
according to the direction in which the car is mov-
ing.

Au-tom’a-ton.
¢ Paycho,” Eng. .%‘Scienty, i Wt .

y & “ Sfimliﬁtc ljm:i::,:s";pxxivl.sgl

“Iron Age,” xix., June 28, p. 24.

Cornet Player, etc. *‘Scientific American Sup.," 2482.
Houdin's, etc. . ‘‘Iron Age,’’ xxvii., April 6, p. 7.
Au’to-oph-thal’'mo-scope. An instrument
by which one may inspect the interior of his own
eye. Fig. 3403, p. 1563, *“ Mech. Dict.”

See ‘! Treatise on the Use of the Ophthalmoscope,’® by Dr.

e
Iutchinson, ** Clinical Reports of the London hoxpual,"
1867, 1868, p. 182, *

Au'to-phone. An accordeon or organ, in
which a musicsheet of Bristol board, perforated
for the notes, is passed throngh the instrument;
the notes sounded are as air pussing through the
respective perforations is admitted to the appro-
priate reeds or pipes.

Invented by Merritt Gally. See —

« Manujac. and Builder ** ® xi 124,

o Scieniific American™ . * xl. 851; xli. 342.
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Au'to-pol'ﬁ-graph. An autographic printing
process. See Hectograph, ete.

Bauer’s Process, * English Mechanic,” xxvi. 46, T4.

A-ven'tu-rine. (Glass.) 1. Aventurinus lapis.
A variety of translucent quartz or feldspar spangled
throughout with scales of yellow mica. — DANa.

2. A precious quartz spangled with crystals or
flakes of gold, giving it a brilliant appearance.

3. Artificial aventurine is an imitation of the nat-
ural, and consists of glass intermingled with little
flakes of copper which look like grains of gold. —
Gold-stone.

Menage says that the mode of making artificial
aventurine being discovered by accident among
the Murano glass-workers, the stone was called
avrenturino, that is, pierre d’aventure, and that this
name was eventually applied to the natural stone,
which the artificial gem resembles.

Artificial aventurine is made in Murano, Venice,
by a secret process. It is yellow, and in the mass
are to be seen imbedded numerous sniall brilliant
crystals of copper, or, according to some chemists,
of silicate of protoxide of copper. When polished,
this glass affords a brilliant object for mounting by
jewelers.

It is evident that the crystals are produced in
the body of the glass while the latter is in a state
of fusion. Among the elements which compose
the glass are found the oxides of iron and tin, and
M. Peligot deems it probable that it is due to the
reduction of the bioxide of copper by these metals
that the production of the crystals of copperis to
be attributed.

M. Hautcfeuille has made aventurine, the recipe
for the ingredients being as follows : —

Glass (St. Gobain) . 2,000 gr.
Nitre . . 200 gr.
Flakes of copper 125 gr.
Peroxide of iron 60 gr.

When the glass is completely melted, and while
yet in the crucible, add 86 gr. of fine iron turnings
wrapped in paper, and mix by means of a red-hot
iron rod. The glass becomes b{ood-colored, opaque,
and at the same time doughy and bubbly. Stop the
draft of the furnace, put the cover on the crucible
and cover with cinders ; allow the furnace and cru-
cible to cool very slowly. The following day break
the crucible and the glass will be found permeated
with crystals, regularly disseminated in parts, in
others stratitied and irregular, according to the suc-
cess in mixing the materials.

It bus been suggested to add the filings to the
pounded glass or frit, in order to obtain more com-
plete dissemination.

(sreen aventurine or aventurine de chrome, as
termed by its inventor, M. Pelouze, is compounded
of the following : —

Samd . . . . 260 gr
Carbonate of soda . 100 gr
Carbonate of lime . . 60 gr.
Bichromate of potassa . . 40 gr

The glass which results from this combination
contains from 6 10 7 per cent. of oxide of chrome,
of which about half is combined with the glass, and
the remainder assumes the form of brilliant crys-
tals or flakes.

The color of the aventurine de chrome is that of
the third yellow-green, the thirteenth tone in the
chromatic circle of M. Chevreul. It is very bril-
liant and its radiant power is stated by M. Pelouze
to be sccond to the diamond only. It is harder
than window glass, which it cuts easily, and is much
harder than the aventurine of Venice.

Awl Clip. A board and clip pin, to hold
blanks, message, or memorandum paper, etc. The

pin penetrates the pile of papers, which are re
moved from time to time with a slight tear in the
edge. -

Fie. .

Awl Clip.

Awn'ing Block. A small wooden block for
suspending or stretching an awning over the quar-
ter-deck, or elsewhere.

Made plain or rope strapped, and with an eye.

Awn'ing Cleat. ~
A small becket on Fig. 185.
which 10 belay nn
awning rope.

Awn'’ing
fl:il:l?e;m (;l::nil:z Curved Horn Awning Cleat.
rod is journaled. See Fig. 136.

Awn'ing 8Slide. A holder with a tube through
which the rod of the awning slides.

Fig. 137.

Awning Hinge. Awning Slide.

Axe. The poll is formed from a solid bar of
iron by a machine that operates two punches simul-
taneously to form the eye for the reception of the
handle.  The heated bar is placed under shears
that cut off a piece sufficient for the poll, which
piece is placed in the machine, the two punches
working from either cdge, a supplementary punch
finishing the eye and a set oF dies forming the
sides, when the poll drops, still red hot, ready to
receive the bit. The after insertion of the steel
bit and shaping the axe are done by ordinary
forging.

The axes are then sent to the hardening and
tempering room, which is partially darkened. The
hardening ovens are circular, having a vertical
shaft in the center to which are attached rotating
tables, on which the axes are laid with the bits to-
ward the outside. The table turns slowly but con-
tinually, bringing the axes over furnaces of anthra-
cite coal alternating with spaces. When brought
to the proper redness by heat, the axes are hung
on hooks on a revolving frame, the bits dipping into
a tank of brine, which is kept in constant circula-
tion by a pump. When cool, the axes are tem-
pered, which is done by heating them in a rotary
oven like that used for the hardening, except that
the fuel used is charcoal. One of the batch of per-
haps 200 which arc tempered, or drawn, at one
time is brightened, and serves as a test of all the
others, the rotary action of the shelves insuring
equal heating. hen the brightened axe shows
the right color, the entire batch is removed, and
the axes are then ready for the subsequent finish-
ing operations of grinding and polishing.

Several kinds of axes are used among fishermen
and whalemen.

Boat hatchet : For cutting the harpoon line at the
bow, if it become tangled in “ paying out.”
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Head azxe': For cutting off the head of the whale;
ﬁ&ening the skull to obtain the spermaceti; cutting

the baleen, etc.

See also SPADE.

Rollins's axe, with detachable bits, is described in
“Scientific American,” * xxxvi. 355.

(Stone Working.) Stone axes are of several
kinds ; their distiniuishing peculiarity is havin
an edge, while the hammer has a face and a pic
has a point.

The cavil has a face at one end and a point at
the other.

See list under HaMMERs AND STR1kING TooLs.

Axe Wedge. A small iron wedge driven into
the end of the axe-handle, within the eye, in order
to expand the wood, and prevent the head flying
from the helve.

Axe-han’dle Lathe. This is a machine on

Fig.

the Blanchard spoke-lathe principle, and is adapted
to work by pattern. It is shown, Fig. 138, as mak-
ing a spoke. The pattern spoke is at the left, and
rotates against a guide-piece, so that the swinging
frame in which the pattern spoke and the blank
are chucked moves back and forth as the pattern
traverses against the guide. The frame has a mo-
tion endwise, and the revolving cutter dresses the
blank in accordance with the governing piece
againstghe pattern.

It will turn out 20 to 25 dozen 3 feet axe-handles,
or 150 to 300 spokes per day, according to size.
The machine feeds itself after the work is in, work-
ing by a pattern, and is so arranged that the same
pattern will make several sizes, and stops feeding
when the end of the stick is reached by the cutter.
It is also arranged with adjusting screws to level
up the tilting frame for different sizes of work.

138.

Aze-handle Lathe.

Ax-illa Ther-mom’e-ter. A thermometer,
so named from the axilla affording a convenient
place for the instrument in the observation of per-
sonal temperature. See also CLiNiCAL THERMOM-
ETER.

Fig. 139.

Gl ——————

Axilla Thermometer.

Ax'le. The rubber-cushioned carriage axle is
shown in the hub, Fig. 140, and detached, but with
the cushions in place, in Fig. 141.

Fig. 140.

4, Hub. B, Axle-box. C, Axle arm. D, Rubber cush-
jons. E, Compression nut. F, Cavities in compression nut
sdmitting points of the wrench when compressing cushions.
G, Slotted retaining sleeve. H, Spur on axle-box. J, Space
between axle-box and hub.

It consists of a vulcanized rubber cushion in. the
form of a thick band interposed hetween the axle-
box and the wood of the hub, as shown by Fig.
140, giving a sectional view of an ordinary hub, to
which the cushioned axle is applied.

Adjustable axles to regulate height, are
common in reapers, and their adjustment at
the divider, on the grain end of the cutter
bar, is one of the points of regulation in fit-
ting the machine to cut to a certain height
of stubble.

The axles of wheeled cultivators have also an
Fie. 141.

N Rubber-cushioned Axle.
adjustability to raise or lower the machines, accord-
ing to the required depth of tillage.

Lincoln’s Patent Axle, ®** Mining § Sc. Press,"" xxxviii. 289,
Axle centering machine, ® ** Railr Gazette,” xxvi. 59.

Fig. 142.

Spring and Azle Block.



AXLE BLOCK.

60

AXLE LATHE.

Ax’le Block. A block bolted to a vehicle axle Axle,Br.. . . Attock . . *‘Engincering,” xxix.280.
to form a seat for the spring. See Fig. 142, ~ Axle, Self-oiling, m:;:)’: N g :"n":-r‘;“;if"'{h%
Ax'le Box. (Hailway.) A castiron bOX in- ayje, Radial. . Windmark . **“Engineer,” xiiv. 83.
closing the c¢nd of the axle, its bearing brasses, |
the key or saddle, and the receptacle for greasc or Ax'le Box Met'al.
oil and waste. Lining Metal for Axle Boxes: Tin. . . . . . . . %
The accompanying cut, Fig. 143, is from For- ' & Copper . T
ney’s “Car-builders’ Dictionary™ : — | . Antimony . 8
The following may be consulted : — ‘ Meltand thenadd tin . . . . . - U
-~
Axle, Austrian . Puget, Becker, ®* “R. R. Gaz.,"* xxii. 569. ’ 60
Fig. 148.

Azle, Wheel, and Axle Box

A. Center of axle. 8. Journal bearing key.
B. Neck of axle. 9. Stop-key journal-bearing.
C. Wheel-seat. 10. Journal box.
D. Dust-guard bearing. 11. Journal-box cover.
E. Journal. 12. Journal-box cover hinge-
F. Axle collar. pin.
3. Stop-plate. 13. Journal-box cover spring.
7. Journal bearing. 14. Journal-packing.

Ax'le Box Guides. (Railway.) Slips on the
inner faces of the pedestals of a railway truck, to
guide the axle brasses as they move up and down.

Ax'le Cen’ter-ing and 8iz’ing Ma-chine.
A machine tool, to be used in connection with an
axle lathe, to center the rough axle, and after it has
been turned to size in its journals and rough-turned
in the fit, to finish this part accurately, and to dress
off the ¢nds as well as to re-center. This machine
is provided with a powerful chuck lined with brass
to clamp the axle by its outer collar. It is arranged
with fast and slow motions on the driving gear.

Fig. 144.

Azle Centering and Sizing Machine.
The axle rests in an adjustable V-guide at its end

16. Dust guard and chamber. 23. Rim of wheel.

16. Dust collar. 24. Face of rim.

17. Equalizing-bar seat. 25. Tread of wheel, or wheel
18. Pedestal. tread.

19. Pedestal horns. 28. Wheel-flange.

20. Pedestal jaw. 27. Journal-bearing stop-key.
21. Hub of wheel. 28. Oil cellar.

22. Wheel-plate. 29. Stop journal-bearing.

up tool finishes the end of the axle, and at the
same time re-centers it. The fit part of the axle is
brought to size by a hollow reamer provided with
adjustable cutting blades.

Ax’le Clip. A saddle-shaped clamp which
binds a spring 1o its axle, a spring bar to its spring,
ete., ete.  Various forms of axle clips are shown
in Fig. 145.

Ax'le Col’lar. An enlargement on an axle
to form a butting ring, that is, to receive a thrust.

The collar is ordinarily on the shoulder of the

i axle arm in road vehicles, but is also placed on the

outer ¢nd in car axles. Ex-
amples of each are given on
pp. 198-203, and Figs. 1091-
1093, p. 459, “ Mech. Dict.”
Ax'le Lathe. 1. A lathe,
Fig. 146, for turning car axles.
The shears or bed is in the
form of a continuous cylinder
of requisite strength, with flat
surfaces added to the cylinder
for attachment of heads and
bearing of slide-rest. The
live-head or driving-head is
simple and powerful. T he
face plate is fitted with the
Clement driver, which insures
rotation of the axle with no lateral strain on the

farthest away from the driving head; a squaring- | centers. The back-head has a very large spindle
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Fig. 145.

|
iy

Azxle Clips.
a. Plat, sharp center bent axle clip.
b. Sharp center bent axle clip for spring bars.
¢. Sharp center-ribbed, bent axle clip for spring bars.
d. Sharp, wide center, ribbed, bent axle clip for spring bars.
¢. Sharp center, 0. G., bent axle clip for apring bars
J- New pattern, sharp center, 0. G., bent axle clip for buggy
perch-plates and sleigh work.
g. Coach axle clip.

with large center, and a clamping arrangement,
which insures the spindle being held central and
at the point nearest to the work. It has a rack-

Fig. 146.

Car-azie Lathe.
feed with quick hand traverse to bottom rest ; pat-
ent adjustable tool holders, automatic feed motion,
which can be started instantly; rate of feed, 15 to
the inch.
2. A machine, Fig. 147, for turning the spindles
of wagon and carriage axles. It swings over ways

Fig

Fig. 147.

Wagon-azle Lathe.
18”; the bed is 8" long ; with plain head, especially
adapted for turning wagon axles, with taper at-
tachment to carriage. This lathe can also be used
for turning any regular tapers or irregular shapes,
by guide or pattern, which can be fastened to a
rail on back side of the bed-piece.

8. A machine for turning spindles of wooden
axles for the reception of thimble-skeins. The ma-
chine, Fig. 148, turns the axle to a pattern, making
the wooden spindle fit any inequality in the thimble
skein, filling it throughout.

A is the driving pulley, which rotates the mech-

anism supporting the knife
in the standard G. B is a
curved cutter bar, to the
outer end of which is se-
cared the knife C, and which
enters the sliding block D,
as a fulecrum. Block D trav-
els in the ways F, and is
actuated therein by the feed
gearing shown at E. AtH
18 the clamp which holds the
axle while it is operated
upon, and at [ is the pattern,
just below which is shown
the end of the bar B, project-
ing, which, terminating in a friction roller, enters
the skein, and is held against the inside surface of
the same, thereby guiding the knife in its revolu-
tion, thus necessarily causing the axle to be turned
to an accurate fit.

i LR

. 148

* ‘‘Engineering,” xxix. 418.
* ¢ Radroad Gazette,” vili. 289,

Axle-turning Marhine.
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Ax'le Lu'bri-ca’tor. Eggleston’s axle lubri-
cator has a cap-piece inserted into the upper side

Axzle Lubricator.

of the arm, and wick protruding up through it,
and extending downward iuto an oil reservoir.” See,
also, AXLE-BOX, “Mech. Dict.”

Ax'le Pack’ing. (Railway.) A dust guard
around a car axle, to prevent access of dirt to the
interior of the axle-box. Figs. 1091, 1092, p. 459,
“Mech. Dict.”

Ax'le 8ad’dle. A saddle-shaped clip, for se-
curing a spring to an
axle. A plate or yoke
slips over the rcrewed
ends, and is secured by
burs.

Ax’l';hseat. (Rail-
way.) ¢ opening in
a wheecl, ﬁtteps togre-
ceive the axle arm.

Axle 8et and
Gage. An apparatus,
Fig. 151, for euabling
the wheelwright to get

Axie Saddle. the height and dish of
wheel : the taper of spindle : to set the spindle for
the dish : to obtain the gather.

The apparatus consists of a steel bar, 4,6 3”
long, and an index and gage bar, B, 3" 9” long,
which slides against the former, and has a scale
cut upon it to adapt the apparatus to any sized
wheel. The bar B is attached to the main bar,
13" from the end, by a straight standard, K, pro-
jecting 4"’ from one edge and 3” from the other. A
screw, passing through the center of this standard,
serves as a pivot for the index and gage-bar B. A

Fig. 160.

Fiz. 151,

Carleton’s Azle Set and Gage.

vertical sliding rule, JJ, on the bar B, is designed
to show the dish, while the graduated scale on the
bar shows the height of wheel. A movable arm-
rest, L, is attached to the bar A, to support the
gage horizontally over the center of the axle, the
rest L and standard K resting on opposite shoul-
ders of the spindles, while the taper-taker is placed
over the end of the spindle to be set. The taper-
taker, or graduated dounble caliper, is fitted with a
movable arm, scale, and graduated sliding gage. It
is moved on the index bar B, through a socket,
and held in place by a set screw. The short cali-
per, and the short ends of standards, 3" long each,

are placed ou the opposite ends of the bar 4, on
the ‘ gather side.”

Bex’s axle setter, patented December 21, 1875,
is for straightening bent axle arms. It is of the
type of Fig. 507, p. 200, *‘Mech. Dict.”

See “ Scientific American . . .

“ Mining and Scientific Press’ . * xxiv. 289,

Ax'le Stop’-key. (Railway.) A plate abut-
ting upon the end of the car-axle, to resist excess-
ive lateral motion and take the wear.

Ax'le-turn’ing Ma-chine’.

Sce AXLE LATHE.

Ax'le Yoke. A plate benenth the axle; a
cross-har through which the ends of the spring
saddle clip are passed, and he- Fig. 162,

neath which they are secured

by nuts. Fig. 152.
Axle Yokes.

. *xxxv. 18,

Ax-om’e-ter. An instru-
ment to determine the proper
height of the bridge of the
spectacles, in order that the
lenses may be properly centered
vertically with regard to the
pupils. Fig. 153.

he patient having put on
movable bridge
of the instru-
ment is raised
orlowered until
the pupils are
seen In the cen-
ter of the cir-
cle. Thisdone,
the axometer is
placed on a
sheet of paper, and the bridge, along with the lower
half circles, is traced thereon with a pencil.

Az’i-muth In’stru-ment. Sir William Thom-
son’s instrument for taking azimuths, which he
terms the “azimuth mirror,” was patented Nov.
19, 1878, No. 210,068.

In it the axis, on which the mirror is pivoted, is
above the plane of the lens, which is contained
within the inclined tubular leg, which arrange-
ment allows of the interval of no vision hetween
mirror and lens to be reduced to a minimum, by

reason of the inner straight
edge of the mirror cutting
out of sight with a sharp or
fine line that portion of the
lens which it hides, where-
by the image of the object
is seeu distinctly on the de-
wree scale of the compass-
card.
The azimuth, circle and
azimuth compass are con-
sidered on pages 203, 204, “Mech. Dict.”” The
brass azimuth of Benares, India, is shown in Fig.
571, page 204, Ibid. It was built by Jay-Singh,
Rajah of Jayanagar, in the 17th century. The
equatorial and equinoctial dials of the same holy
city of the Ganges are shown on page 692, Fig-
ures 1624, 1625, Ibid. The subject iz discussed in
Dr. Hooker's “Himalayan Journals,” “ Transactions
American Oriental Society,” vol. vi., Dr. Hooker’s
“ Notes on Bengal, Nepaul, etc.”

Az'o-tine. An explosive: Saltpeter, 69.05;
carbon, 15.23 ; sulphur, 11.43 ; petroleum, 4.29 per
cent.

the spectacles, the
Fig. 183.

Azxometer.
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B.

Babbit-ing La’dle. An iron ladle for hold-
ing and pouring the melted alloy known as babbit-
metal, and used for bearings.

Ba-biche’. (Fishing.) Properly barbicke. A
common name in France for the nigelle de Damas;
called also araignée (spider), barbe de capucin, and
cheveur de Venus. Used in net-making.

Back Band. (Manége.) That portion of the
harness attached to the gig-saddle under the jockey,
and used as a support for the shaft-tug.

Back Board. (Boat.) The board across the
stern-sheets of a boat for supporting the backs of
the passeugers.

Back Cyl'in-der-head. (Steam.) That head
of a cylinder through which the piston-rod passes.

Back End. (Mining.) That part of a judd
(an undermined mass of coal) which is left after
the lump is brought down.

Back’ing Boards. A pair of wooden jaws,

Fig. 154, to grip a book in the book-binder’s vise.
Fig. 154, :

Backing Hammer.

Backing Boards.
Back'’ing Deals. (Mining.) Timnbers placed
behind cribs to keep back loose strata.

Back’ing Ham’mer. (Bookbinding.) The
hammer, Fig. 155, used in beating the backs of
. books in condens-

Fig. 156. e ~ed mae— A

i8 hollow, and is heated
from the center by gas
or steam. On the right
of the cylinder is the
adjusting screw, and at
the same end i3 the de-
vice which secures the
cylinder on the groove
desired.

Backing Pan,
(Stereotyping.) " A pan,
Fig. 157, in which the
electrotype shell is
placed, face downward,
while the melted metal
i8 poured on its back.

Backing Pan on Leveling he table being per-
. Stand. fectly level, the stand
18 secured to the floor by its feet. The pan is
swung on to the stand, and the metal poured on to

Fio. 1A8.

Back-geared Lathe-head.
the shell, commencing at one of the corners and

Fig. 159.

Spur-wheel with Back-lash Spring.
gradually running it over the whole until it is of

sufficient thickness.
Fig. 160

Book-backing Machine.
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Back’-geared Lathe. One having a set of
variable gears in the head-stock.

Back’-lash 8pring. A spring interposed he-
tween an engine or horse-power and the machinery
driven, to prevent a jerking motion in trausmission.
The spriug is wound upon the shaft, its ends con- |
nected to the driverand driven portion respectively, |
80 as to absorb a sudden jerk. '

Fig. 159 represents the spur-wheel of a thresher,
with a casing for the spring cast in its center.

Fig. 161, u, represents a spring und hub detached

Fie. 161.

‘i

Heflner's Backdash Springs.

from the casing. The hub is keyed to the shaft ;

the inner end of the spring is connected to the hub,
Fig. 162.

and the outer end to
the wheel. Fig. 161,
b, is a bevel-wheel of
a side-gear, forming
a casing for the
spring.

Figz. 162 is Alsop’s
spring wound upon
the shaft, and hav-
ing a similar func-
tion to the above de-
scribed.

In Fig. 162, A is
a mill-spindle; D the
spiral spring, one end
clamped to the spin-
dle, and the other
end to the driver C,
which presses by its

|

Alsop’s Bark-lash Spring.

Ppins a a upon the spokes of the pinion B.
Fig. 164.

Fig. 163.

Back-lash Spring, ap-
plied to Tumbling-
rod Coupling.

Fiz. 163 shows a bevel-
wheel with spring in a case.
Fiz. 164 shows a spring in
Back-lash Sprine.  a case to form part of line-
shaft of a horse-power.
See also Back-LasH, p. 206, “Mech. Dict.”
Back’-log. A casting or a work in earthen-
ware in semblance of a back-log or pile of wood,
and hollow to admit gas from the service-pipe.

tions at which gas is emitted and burned, resem-
bling a log on fire.

Back-press’ure Valve. A valve which is
free in the normal direction of the flow, but closes
automatically against Fig. 165.
back-pressure.

In the sectional view,
Fig. 165, the valve can
be screwed down tightly,
but wormally yields to
upward flow, and is closed
atany time against down-
ward flow.

In Fig. 166 the valve
is normally closed hy a
weighted lever, but yields
to direct pressurc of a
given tension while al-
ways opposed to any re-
turn current.

Back 8aw. Onec
with a stiffening bar at
the back. That shown in
Fig. 167 has a back less
than the full length of the saw, and has a recess
in the handle for the thumb.

Fig. 166,

Werghted Back-pressure Valve.

Back 8kin. (Mining.) A leathern covering
worn by miners when working in wet places.

Back S8pring. (Vehicle) A spring at the
rear of a ve-
hicle body,
but more es-
pecially a C-
spring which
rides up in
the rear of
the carriage,
and from the forward pendent end of which the
body is suspended. A pair of C-springs is shown
in Fig. 1541, page 655, * Mech. Dict.”

Back Stay. In a carriage: (1), one of the
rods extending from the reach or perch to the
outer end of the hind axle. The stay-end is the
end-piece, which is fitted to the axle, and is some-
times sold separately as a piece of carriage hard-
ware, the lengthening-rod being added by the
blacksmith.

2. One of the standing flaps on the back of the
carriage-top, on each side of the curtain.

Back 8trap. (Maneye.) A broad strap used
instead of a pad on common harness. In some
sections of the country the strap that extends from
the hames back to the hip-straps is more generally
known as the turn-back.

Back’-truck Lo’co-mo’tive. One having a

Back-saw.

The surface of the back-log has minute perfora-

‘truck with a pair of wheels under the rear of the
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locomotive, as distinct from the usual truck in front
of the drivers. The engine is intended to run
equally well in either direction, being, in fact, a
double-ender, adapted for sharp curves and steep
grades. The 9 X 16 and 10 X 16 engines of this
style are well adapted to suburban roads and spe-
cial service on wide or narrow-gage roads, and
light shifting on wide gage.

Fig. 168.

B
- ]
H. K. Porter § Co.'s Back-truck Locomotive.

A 4-wheel truck is sometimes substituted for the
2-wheel, the tank being placed over the rear truck.

Baf'fle Plate. (Steam.) A plate in a steam- 1

furnace, to direct or divert the course of flame and

Placed in a space traversed by water-tubes,
it will determine the course of the heated gases
toward portions of the boiler which would not
otherwise be as fully exposed to the heated cur-
rent.

Bag. (Fishing.) The middle portion of a large
haul-seine, the last to come ashore. The portions
on each side of the bag are the wings.

Ba-gasse’ Dry’er. An apparatus for drying

the refuse cane-stalk from the mill. Page 208,
“Mech. Dict.”
Berry,Br. . . . . . * 4 Engineering,” xxix. 204.

*  Engincering,” xxx. 482.

" Bag Bar-syr’inge. An ear douche, with elas-
tic rubber bag for ejecting the liquid.
Bag Fill'er. A funnel used in filling bags. See
Fig. 169 also BAG-HOLDING
et Truck. Machines on
a larger scale for fillin
flour-bags of various di-
mensions are shown un-
der FLOUR PACKER.
Bag’gage Bar'row.
A two-wheel hand-ve-
hicle for conveying
trunks. See Fig. 170.
Bag'gage Truck.
Bag Filler. A hand-truck adapted
to receive trunks. Fig.
171 shows the pattern used on the Eastern Railway

4

rance.
Bag-hold’er. A device to hold

_W Barrow.
funnel held upon a tripod, or on the end of a
weighing beam, etc. See Bag-HoLpING TRUCK ;
S1CcK LIFPTER ; SACK FILLER, etc.

Fairchild’s bag-holder has a metallic funnel attached to a
standard. and to the funnel are attached four steel hooks

:lll::;h hold the mouth of the bag distended while being

Mosher's bag-holder has two telescopic standards, with
curved flanges to hold the bag.

Baggage Truck.

Bag-hold'ing Truck. The bag-holding truck
of Bodin of Fig. 172
Rennes, France, & e
is shown in Fig.
172. It has a
slanting frame,
supported l:{y a
strut, and a
clip-ring at to
to holdgthe dif-
tended mouth
of the bag.

A similar de-
vice is made by :
Pitner of Chi-
ca%o. ,

ag’-net. ; )
(Fishing) A Bag-holding Truck
pnrseshafped net, or part of a net. In some cases
a sort of dip net, like Fig. 3318, p. 1522, “ Mech.
Dict. ;” sometimes a portion of & net into which
fish collected by the wings are driven orled. See
list under NET.

Fig. 173.

Romaine’s Sack-filler and Weigher.

Ba-gra’tion Bat'te-ry. (Electricity.) One in
which the zinc and copper elements are immersed
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in a jar filled with earth, sprinkled with chloride of
ammonium. — De la Rive.

Bag Weigh’er. Fig. 173 shows a French de-
vice.

A tripod supporting a scale-beam, on oue end of
which is a funuel to which the open mouth of a
bag is clamped.  The bag hangs beneath a spout,
and when a prescribed weight of grain has passed
from the spout into the sack, the shutter is closed,
the bag removed and ticd, and an empty sack sub-
stituted. The bag is clipped by a ring to the fun-
nel, which is suspended by a notch on the end of
the weigh-beam. The sciale is centessimal, — the
scale-weight being one-hundredth of the weight of
grain which makes its equipoise.

Bail. (Milling.) The arch-shaped support of
& mill-stone.  The balance-rynd. )

Fig. 174. In the figure, €' is the
bail resting upon the
P cock-head @ of the spin-
dle. I3 is the driver,
with two cushioned
horns, ¢ d, which in the
figure are exposed to
view by the lifting of
the bail out of place,
but in operation vccupy
recesses in the bail.

The cushions, being
yielding, allow the stone
to be self-balancing.

Bain-Ma'rie. A
water-bath ; used in per-
fumery manufacture.
See for particulars p.
398, vol. vii., “ Chambers’
Encyclopedia,”  article
« Perfumery,” where is given an interesting ac-
count of the flower-farms and processes of the Var,
France.

“ Art of Perfumery,” Septimus Presse. London, 1855.

« British Perfumer,” (. Lilly. London, 1822.

« Libraire Roret,” Mme. Celnart. Translated by Morfit

{ Philadelphia.
© ¢ T:ealinplm Perfumery,” Pradal & Malepeyre. Translated
b

Bacon's Cushionrd Bail and
Driver.

Dussauce.
y“A Practical Guide for the Perfumer,” Dussauce.

Bait, Ar'ti-fic’ial. (Fishing.)
roach, dace, and gudgeon.

Gutta-percha minnows.

Tin blue-fish squids.

White bone blue-fish squids.

Insects: Imitations of grasshoppers, hornets, bee-
tles, spiders, wasps, May-grubs, grubs, etc.

Tin minnows,

Kellogg's patent, No.
74,318, is for an ice-
chest for bait, for fish-
ing-vessels.

Burnham, No. 84,865,
uses a saturated solu-
tion of lime to prererve
bait.

Thorp's fish-bait, No.
96,288, is # baked coack-
er, made of equal parts
of coarsely-ground
wheat, oats, rye, and
corn.

Goodman, No. 135,
113, uses to make bait
more attmctive, oils of
anise, asafotida, and
cardamons ; hlack root
and buzzard-tlesh (!) a
few drops on the bait.

Bait Box. 1.
The cistern or tank .
in which bait of fish Bait Boxes.
or clams is carried to the fishing-grounds.

2. On a smaller scale, the angler’s hait-can for
worms or what-not.

Kepner’s can for live bait, No. 163,498, has a perforated
false bottom and openings at the sides, to allow circulation
of water when the can is set therein.

Hitchcock’s bait-kettle, No. 181,844, has ice-cooler, min-
now-bucket, and trays.

Lasater, No 194,258, has a combined minnow-trap and
can.

Fig. 170,

Bait Cut’ter. A bait-cutting machine. See
Bair MiLL.

Bait Mill. A grinding mill to mince bait, fre-
quently on the principle of a sausage-cutter.

UNITED STATES PATENTS.

No. 85,472. N. Richardson. Triangular teeth on each of
two rollers, working together.
No. 73,464. N Ruchardson. Strips containing teethare re-

sausage-ma-

Self-ucting DBalance Permancont-way Crane.



BAL.

67

BALANCE ENGINE

S. Hamblin.

W. M*Kay. Clircular saws on roller.
No. 172,577. N. Richardson. A roller cutter-mill.
Voss, 1876. Like & sausage-cutter.

Bal. (Mining.) Cornish— a mine.

Balance Crane. One in which the load is in
part or entirely balanced by a counterpoise on the
crane-frame extension.

The manner in which the load on the lifting-
chain acts on the counter-balance weights will be
readily understood from the engraving, Fig. 176.
The rigid rods which tie the jib-head to the side-
frames in ordinary railway-track cranes are here
replaced by two short tie-rods, each with a chain-
sheave at its lower end. One end of each of the
chains passing over these sheaves is attached to a
chain-barrel fitted with worm and wheel-gear, while
the other ends are coupled to the short arms of two
bell-crank levers, having a fulcrum in the top of
the side-frames ; the lower ends of the long limbs
of the bell-crank levers are fitted with weights con-
nected by strong wrought-iron links to the axis of
a cylindrical balance weight, which is free to roll
on the tail-pieces of the craue framing. When the
load is being lifted the strain due to the weight of
the load passes through the tie-bars and chains
to the short arms of the bell-cranks, and the strain
thus applied causes the long arms and weights to
rise out of the vertical position and to draw the
cylindrical weights into the position shown, or
until they are at a distance from the center suffi-
cient to counterbalauce the load being lifted.
When the load is released, the levers resume the
vertical position shown in the dotted lines.

The action is therefore entirely automatic,

Knives spirally arranged on

V. Doanme. Roller-knives and stationary ! the prime motor, and a belt from B communicates motion

to the machine to be driven.

The first pulley, 4, and
the bevel wheel D, are fast
upon the shaft t'/‘, which
revolves in bearings I. The s
bevel wheel F is connected
with the pulley B by a
sleeve, K, which is capable
of turning on the shaft C.
The bevel wheels D F are
geared together by the bevei
wheels E E, which run upon
a cross shaft having a boss,
G, through which the main
shaft passes freely. It is
evident that if this cross
shaft Is not retained in its
Flue by some adequate
orce, the motion of the
bevel wheel D will only
cause the cross-shauft to
move round upon the shaft
C, and the wheels E
will roll upon the
wheel F, without com-
municating motion to
it or to the pulley B;  _|
but if the wheels E and the
cross-shaft are held station-
ary, the motion of the pul-
ley A will be communicated
to the pulley B through the
bevel wheels, and the force
there applied to retain the
shaft G and wheels E in
place will indicate the
power transmitted through

Fig. 177.

Balance Dynamometer (Plan.)

the dy ter. The t of power is ascertained by
means of a graduated scale beam, H J, connected with the

shaft of the wheels E by straps, a.
. Fig. 178.

there are few parts, none of them liable to de-
rangement, and all so strong and simple in con-
struction that these cranes have never been known
to fail in securing the safety and certainty which
the{ were designed to afford.

The chain-barrel is fitted with a tangent wheel

and worm which serve to adjust the jib to any an-

gle or radius required, as well as to lower it down

for traveling.

The under carrisge and side-frames are of

wrought iron.

Bal’'anced Draw’bridge. A counter-weighted
Instances are to be
;s

bascule or lifting drawbridge.
found in the drawbrid -~ ~Ff
terpoising by means
chains passing over

Burdon’s draw-
bridge balanced by
bydraulic pressure
is shown in

“ Manwufacturer and
Builder,”” ™ xi. 29.

Bal’ance Dy’-
na-mom’e-ter.
An invention of
Samuel Batchelder
of Boston. It is
placed in the line
of communication
between the motor
and the machinery .

r

i~
Balance Dynamometer ( Elevation).

The weight M, fastened to the shorter arm of the graduated
beam by a set rcrew, affords a means of balancing tho beam
when the machine is at rest, and the weight W, like that of
a common balance, moved on the graduated arm of the lever,
will indicate the strain upon the beit. The number of
pounds thus indicated Itiplied by the ber of feet
through which the belt moves per minute will give the
number of pounds raised one foot high per minute. The
rroducc divided by 83,000 gives the horsc-power expended
n driving the machinery. .

A worm, Y, on the end of the shaft C.is made to move
an index Wwhich shows the n-—-—*-- -

.

to be moved, the

power exerted on the machinery being measured
by the steelyard and weight which form a part of

the machine.
A A and B B are two pairs of belt pulleys, each pair con-
sisting of a fast and loose pulley. A is driven by a belt from

D=t~ e,
Balance Plow.

Bal'ance En’gine. A name applied to a
form of steam-engine which has two pistons acting
in opposite directions in the same cylinder. For
instance : —

——



BALANCE PLOW. 68 BALING PRESS.

Wells . . ‘‘Engineer,”” *xlvii. 332
“ Scientific American,”" xxxv. 281.
“ Engineering and Mining Journal,” xxvii. 237.

Bal’ance Plow. A plow used in steam cul-
ture. The ends are duplicates, one balancing the
other, as shown in Fig. 179. The implement is
drawn across the field, back and forth, without
being turncd at the ends. When it reaches the
end of its course the plows arc lifted from the

und and the other set lowered to do the plow-
ing on the return trip. See StEAM PrLow, pp.
2354-2356, “Mech. Dict.,’ et infra, for installation
and method of working.

Bal’ance-wheel gl.‘urn’lng Ma-chine’. A
machine-tool for the automatic turning of the cir-
cular rims of balance wheels, such as are used
upon sewing-machines and other light machin-
ery. The work is performed by two tools op-
erating upon opposite sides of the wheel at the
same time. These tools are automatically re-
volved ina horizontal p!ane, about the rim of the
wheel, in op}msite directions, so that one-quarter
revolution of cach tool-post completes the half-
circle, and then both spindle and tool-posts cease
revolving.

The centers around which the tool-posts revolve are ad-
justable, and allow a variation in the size of wheel to be
turned, of from ¢/ to 7/ in diameter. This adjustment is
made by simply turning a screw. The feed-works are in-
closed in the baso of the machine, and are readily accessible
for oiling, etc. The cone has two speeds.

See ‘‘ Scientific American,” ® xxxviii. 271.

Balance-wheel adjusting apparatus.
Ide . . . . . . ®“Scientific American,’ xlii. 307.

Ba-la’'ta. The gum of the Achras dissecta of
the family Sapotee (Mex. Zapotl) found in Gui-
ana, and having properties similar to gutta percha.
It may be vulcanized by digesting with sulphur.

Baid’win Bit. (Manége.) A bit having two
mouth-pieces, the inner one working on levers;
claimed to possess superior advantages over others
for driving horses that are hard to control or have
bad or vicious habits.

Ba-leen’. Views and diagrams showing the

manner in which the baleen
(whalebone) is arranged in the
head of the whale ( Baleena mys-
ticetus) were given in ‘“ Land
and Water,” 1877, and repub-
lished in “Scientific American,”
xxxviii. 88.

The house of Meyer, in
Hamburg, is probably the larg-
est manufacturer of whalebone
wares and walking-sticks in the
world. The value of the prod-
uce of the former in 1871 was
£362,000, and the number of
sticks and whips was 175,000
dozen, valued at £65,000.

Fig. 180.

Baleen Splitting-knife.

Ba-leen’ Knife. A knifc
used in splitting the baleen into
rods of the required size.

a curved blade, F, in a metallic plate, C D, with
handles A B. The knife-edge is parallel with the
upper edge of the directing notch £.

Bale Hooks. 1. Large lifting-hooks suspended
i]:) pairs from the chain of a crane or winch. See

‘ig. 181.

g. Small hand-hooks, Fig. 182, used by ’long-
shoremen in handling bales.

Fig. 181.

Fig. 182,

JJ3

Bale Hooks.

Bal'ing Press. Two continuous baling press
took high honors in Paris in 1878, —those of De
erick and Dodge.

The former has o plunger or piston in connection witt
reciprocating feeder, which drives a bunch of hay wit!
the range of the plunger before each stroke of the lat
A certain quantity being thus compressed into a comp
ment at the end of the chamber, is tied with wire
dropped from the machine.

In the Dodge machine the hay is thrown loosely on
feed-table or troughs in front of the press, whence
teeth carry it right into the open mouth of the mact
when it is seized by the revolving cones in the head-
and drawn in from the feed-table in two continuous stre
and built up into a bale 26/ in diameter. The diamet
the bale is never increased, but the bale w3 long
layer after layer is built up. In doing this the dens
the bale is regulated by the friction-clutch, which has
previously made tight. After the bale is built such 1

Fig. 183.

Mabille Fréres’ Hay Press.

Th_e ba!ee“ 18 he!d in a ben‘:h"_’ise fl'lld split in as desired, the action of the compress-screw ia bz
the direction of its fibers. The knife, Fig. 180, has | play by simply shifting one cog-wheel, and in a 1
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the bale is compressed endwise and shortened about one- | Ball and Sock’et Hang’er. One the axis

fourth or ome-fifth its length without increasing its diam-
eter. While the compression is going on, the man attending
the press is passing around and fastening the two wires.
When this is done, the prossure is released, the bale dropped
out, and the press set for another bale.

Fig. 183 represents a baling press, made by Mabille Fréres
of Amboise, and worked by horse-power. The rotation of
the band-wheel is transferred by bevel gearing to the verti-
cal shaft, and that by spur pinion to the system of geariug
on top of the machine, which is of different speeds and pow-
ers for rapid work at the first of the pressing, followed by
elower and more powerful condensation as the truss ap-
P hes its final di i

A maultitude of small baling presscs are used in France,
both for packing rations for cavalry and fer stowing away
i‘: convenient form for handling, the straw or hay of a

rm.

One of the smaller kind is that made by Guitton of Cor-
beil, France. 1t has three pliable steel bands, which are

Gu:tton’s Ration Press.

aid back against the bar (ome is showu in this position)
while the crate is being filled. The bands are then laid
over, the ends brought down in front, and securcd to hooks.
These are forcibly drawn down by pressing the foot on the
treadle, each band being in turn attached, a catch holding
each firmly until the encircling cord is placed and tied.
Each steel band being then released, the bundle is thrown
out.

The machines make bundles from 30/ to 40/ long. A
larger size, made on the same principle, but mounted on
wheels, makes bundles of from 60 to 80 lbs. weight.

See baling presses, etc. : —

Ertel . . . # “ Min.and Sc. Press,” xxxvii. 25.

Albaret . . . . . **Scientific American Sup.,”’ 1949.
Bale Tie, Hayden . . * “Scientific American,” xxxv. 310.
Rodercker . ® 4 Se. American,” xxxviii. 229.
Hoop Tightener.

Knowles . . . . ®‘‘Scientific American,” xxxv.2i4.
Bale-wire Ends, Securing.

Smith . . ®“Scientific American,” xxxv. 66.

Trussing, Guilkern, ® Knight's Report.
* Paris Erposition Report,” v. 286.
Ration, Guitton . . . 1lbid., v.237.
Balk. (Agriculture.) The space between rows
of plants in a field. as of corn or cotton.
al’land. (JMining.) Derbyshire: Dusty lead

ore.
Ball and 8ock’et Coup’ling. A coupling
which, by affording a joint, permits flexure.

Fig. 185.

Bali and Socket Coupling. (Parts Detached.)

Figs. 185, 186, show a ball and socket coupling
for line shafting,—a more compact device than
the gimbal joint of the tumbling shaft.

It has not a perfect ball, but the leaves are the
equivalent, and operate agninst plates in the case.
The roanded edges of the leaves allow flexure with-
ont cramving. A divergence from the straight of
5” in 12’ is readily permitted. )

of the opening in
which 18 adjust-
able so as to be
capable of being
brought in line
with a shaft.

In Fig. 187,a

is the frame or
hanger; b, the
upper, and c, the
lower portion of the box. This box is provided,
top and buttom, with spherical surfaces, so placed
a5 to be, in reality, portions Fig. 187,
of a sphere which has ijts
center in the center of the
axis of the box; d and ¢
are what are called the
plungers. These are
screwed into the frame,
and are provided with cup-
shaped ends to clasp the
spherical parts of the box.
The box can rock to a
limited extent in every di-
rection in these cup-shaped
ends. ‘The plungers serve
a double purpose: 1st, of
providing the socket for
the sphere to roll in; 2d,
to permit of a vertical ad-
justment of the entire box
to bring them in line one
with another; f is an oil
dish to catch the drippings
from the box.

i?lall and k?ocg'et
Pil'low -bloc ne
which is capnble, within Be# and Socket Hanger.
certain limits, of accommodating itself to the line of
direction of the shafting.

Fig.. 186.

Ball and Nocket Pillow-block.

Fig. 188 shows a ball and socket pillow-block,
and beneath it are all the parts, detached.
and 8ock’et Pipe. One having a
flexible joiut which permits the sections to be laid
out of mutual line.

Fig. 189,

Ball and Socket Pipe.
The illustration shows a pipe with two such
joints, each inclosed with casing plates bolted to-
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The top of the box has two L lugs so as to form

a s{:herical cavity in the other, as shown in scction | a bayonet-joint with
in Fig. 541, p. 219, *“ Mech. Luct.”; but in the pres- |

ent, each section is tubular.

Ball and Sock’et Truss.
the pad of which is attached to the strap by a ball
and socket joint which allows the pad to adjust
itself to the surface of the budy.

Ballast Ham’mer.
having two
rounded faces,
and used in

wking the bal-
ust beneath
ties, and also,
on occasion, in
driving spikes.

Ball-cock.
1. One in which a globular valve takes the place of
a disk, spigot, sliding plate, etc., which are other
forms of devices for closing an aperture in a pipe.

2. One opened or closed by a lever attached to
a floating ball. See Fig. 234. Seec also p. 220,
“ Mech. Dict.”

Ball valve, Br. Jefferies . ®  Engineer,” xlvi. 377.

Ball Grind’er. A pulverizer for minerals. It
depends upon the attrition of spheres rolling in-
ai(};c a rotating cylinder, the periphery of which is
provided with a cast-steel ring, perforated with

Fig. 191.

Fig. 190.

Ballast Hammer.

Brueckner's Ball Grinder.

small holes. The heads of the cylinder are made
of heavy cast iron, lined with steel. It is filled
with steel balls from 2”” to 5" in diameter, in quan-
titics of 1,000 to 1,200 1bs for a 48” cylinder. The
steel ring is the crushing plate upon which the
balls, by a combined stamping and grinding action,
break up the material to a size varying from a
gowder to the size of the holes of the ring. The
roken material which has passed through the
holes of the steel plate, is sorted by the first wire-
screen, all that are larger than the mesh being re-
turned to the grinding chamber by the passage
shown on the right hand. This process is repeated
on the second outer screen, which regulates the
size of the final product, all stuff not coming up
to the required degree of comminution also being
returued to the grinding chamber.

¢ Iron Age,” February 20, * xxiii., p. 1.

Ball Hy’drant. One having a metallic box
containing a sclf-acting globular valve of gutta-
percha or material relatively lighter than water,
so as to be normally closed against its seat by its
levity, and more firmly by the pressure beneath it.

(Surgical.) One, |

|

1

|

A track-layer’s hammer, '

the portable stand -
pipe to which it is
attached.

Ball'-joint
Hinge. One having
a flexible knuckle.
In the form illus-
trated it is a hinge
for a stern-post shut-
ter ; when made on
this principle cach
can be adjusted, in
ﬁ?ing, to the bevel
of the post, so that
hinges from one pat- Ball Hydrant.
tern will answer for all the different rakes an:d bev-
els of the various posts. Sce Fig. 193.

Ball Mount'’ing. (.Manége.) A pattern of
harness mountings having a ball at the poiut where
the ring is attached to the base.

Fig. 193.

Ball-joint Hinge.

Bal-loon’. Hartness’s sectional balloon, the
parts resembling the lobes of an orange, was pat-
ented May, 1874. This is a substitute for the gores
of which the balloon is ordinarily made, and pre-
vents the puncturing of a section from being fatal
to the whole. It is like making a ship’s hull or a
life-preserver in compartments.

Sce the following notices : —

Balloons . . . . “ Scientific American Sup..” 92.
Giffard’s Captive . ** Scientific American,” xxXiX. 180,
Paris, 188. 1564.
® ¢ Engineering,” xxvi. 106, 231, 127,
o4 Scientific American Sup.,” * 726,
1, *2320.
“ La Presse Jllustrée,” ix., No. 539.

Captive *‘ Pioneer” . * Scientifir American,’’ xil. 32

Captive, Badgley . *‘* Scientific American,” xii. 18.
Military, Eng. . ¢ Scientific American,” xxxix. 326.
Military, sectional . * Iron Age.” xxiv., July 81, 1.
Voyage to North Pole, proposed, Eng.

® & Scientific American,” xxxvii. 376.
® i Seientific American,” xli. 188.

On Aéronautics, Gerner ** Van Nostrand’s Mag.,” xix. 439.
Bal-loon’ Bat'te-ry. (Electricity.) A form of

Daniell’s or Meidinger’s baitery in which an in-

verted flask forms a reservoir of crystals and liquid,

the mouth of the flask being below the surface of
the liquid in the cell.

Niaudet. American translation, *101.

Bal-loon’ Mus’ket. One for perforating bal-
loons of observation. As specially made by Krup
for the German army it was designed to pick o
the postal balloons from Paris during the siege of
that city. It was a heavy rifle swiveled on a stand-
ard upon an artillery wagon.— * La Nature.” TIts
range enabled it at times to pick off balloons at
3,200 feet elevation.

¢4 Serentific American Supplement,” * G688.
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Bal-loon’ Tor-pe’do. A torpedo elevated and
floated over an enemy by a balloon, and dropped by ;
time arrangement (fuse or clockwork), or by means
of electric connection through wire reaching from
the point of dispatch.

¢ Scientific American,’’ xxxvi. 404.

Ball’-peen Ham’mer. One whose peen is

Fig. 194 round, or ball-sha];ed. See
8. 5% Peen, “ Mech. Dict.” '
Ball Probe. (Surgical.)

A urethral sound; a slight
staff with a ball on the end.
The olivary bougie or bongie o
houle nre of similar character
but different proportions. Page |
ii., Part 111., Tiemann’s Arma- "'
mentarium Chirurgicum.”

Ball 8eat’er. A tool used in
loading metallic shells, to place
the axis of the ball accurately
in line in its seat in the shell.

b. Riveting liammer. See RELOADING TooLs.

Ball Trim'mer. (Cartridge-making.) The
balls after they come from the bullet machine are
trimmed both side and end by this machine, work-
ing on the principle of the lathe.

Bal’us-ter Lathe. A lathe for turning arti-
cles of wood which have to be frequently repeated,
such as ornamental stair-balusters, the legs of ta-
bles or chairs, bed-posts, etc. Between the head-
stocks a sliding-frame is arranged and fixed to suit
the dimensions ; this slide contains two knives, both
the entire length of the article, the one knife to
rou%:mut pearly to size in advance of the one to
fivish ; both are set on the skew in order to take
the work in detail ; the first blade merely brings
the piece of wood approximately to form, while the
other blade is cut out exactly to pattern with all
the irregularities of the required article. One pas-
sage of the slide with its two instruments in mov-
ing past the revolving article finishes the work.

am-boo’. A plant of the grass family. The
tubular stem is of great use in the mechanic arts,
and the splits therefrom are used in making mats,
baskets, etc.

Bamboo, uses of .

44

FBail-peen Hammer.
a. Hand-hammer.

. % Scientific American,” x1. 209.

¢ Scientific American,” xlii. 240.

Band. The metallic cap on the outside of the
hub or nave of a vehicle. Made of many fancy pat-
terns for carriages of luxury.

Ban’dage. (Surgical.) A wrapping, sapport,
or dressing of various kinds and uses. For instance
(the figures refer to * T ’s Arm tarium
Chirurgicum,” Part IV.) : —

Abdominal bandage, for supporting the abdomen
after parturition, etc. Figs. 40—44.

Suspensory, for the scrotum. Fig. 46.

Umbilical, a truss for the umbilicus. Fig. 16.

Fracture, various in kind, material, and mode of
application. Figs. 122, 123, 125-127.

smarch’s tourniquet. Fig. 184.

Rubber, vulcanized gum cloth.

Roller, cloth in strips.

Plaster-of-Faris, cloth saturated with a thin paste
of gypsum, placed on a part of the body to harden
n situ.

Carbolized, saturated with solution of carbolic
acid. See also p. 225, “ Mech. Dict.”

Ban’dage 8hears. Curved-tip shears for trim-
ming and cutting bandage cloth; or in cutting
away portions of a plaster-of-Paris fracture ban-

for inspection.

)
d‘f'igs. 165, 189, 202, 203, 204, Part IV., Tiemann’s
“Armamentarium Chirurgicum.”

Ban’dages, Plas’ter Spread’er for. The
device, Fig. 195, is Fig. 195.

for simply rolling
bandages, or to ap-
ply silicate of soda,
dextrine, or plaster
simultaneously with
the winding process.

*“ Medical _ Record,”
October 18, 1877.

Band Cut'ter.
A tool for cutting
the bands of sheaves,
when feeding to the
threshing machine.

In the latest practice the band is of wire or string.

Graham and Haines . *‘‘Iron Age,’’ xxv., April 8,9.

Chadbourne . . . . *‘'Iron Age,” xxii., July 11, 20.

In some British threshing machines, the hand is
cut by a revolving knife in the floor of the hopper
down which the sheaf slides into the throat of the
threshing concave.

Ban’de-role. The flag formerly known by
that name was a company color.

Band'ing Ma-chine’. (Hat Making.) A form
of hat-body blocking machine specially adapted to
make the Zand, the term used in the trade for the
sharp angle at the junction of the side-crown and
brim. See BLoCKING MACHINE.

Band'ing Ring. (Hat Making.) The circular
band which grips the hat at the band ; the angle
formed by the side-crown and brim. It is used in
hat-blocking machines.

Band In‘stru-ments. See report on band in-
struments by A. K. Oliver on Group XXV, in vol.
vii., * Centennial Exhibition Reports,”’ p. 50.

Band Mount'ing. (Manége.) A pattern of
harness the ring of which is broad and flat, with
square edges.

Ban’do-leer’. A case containing a musket
charge and fastened to the shoulder helt.

Band and Jig Saw Combined. (Wood
Working.) A machine by Western & Co., of Lon-
don, in which are provided alternative band and
jig saws, each furnished with its own pulleys fixed
and loose. The band is adapted to saw wood up
to 10” thick, and the jig up to 6”.

Band 8aw. The iand saw, consisting of an
endless steel ribbon with serrated edge, is the in-
vention of William Newberry, of London, Eng-
land, and was patented in 1807.

M. J. L. Perin, of Paris, France, overcame the
difficulty which long prevented the invention from
becoming of general utility, and his celebrated
blades are yet unsurpassed.

i Analyﬂni:he peculiar principles of action of the band
saw, it may eaid to have a blade of superior thinness,
capable of tension in varying degrees, moving in right lines
through the material, at a speed that is almost unlimited, and
enptbfe of exceeding that of circular saws; operating too by
machinery isting only of g parts, and of the most
simple construction, the sawdust all carried down through
the timber, offering no obstruction in following lines.

¢ Add to this the peculiar adaptation of the band saw te
curved lines, and its advantag t be over-esti d
The speed of sawing, or the cost of sawing. which is much
the same thing as the movement of the teeth, is with the
band saw almost unlimited. JIts performance, contrasted
with reciprocating saws for cutting plain sweeps or scroll
work, shows a gain of time, or cost, of three or four to one,
with the important advantage of being easier to operate.”’ —
Richards.

The latest form of band saw is shown in Fig. 196.
The machine has a planed iron table pivoted for
bevel sawing ; a shipper with frictional brake, for
arresting the motion of the saw; a vertical gnide
bar with retracting spring, for instantly adjusting
it to the desired height; an elastic steel upper

Dr. Greene's Bandage Winder
and Plaster Sprcader.
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wheel ; cast steel shafts, with self-oiling boxes and |
adjustments to tnke up the wear; and methods of

Fig. 19

sides. 'The weighting device gives positiveness to
the amount of tension the saw is receiving, at the
same time compensating for any variation in the
length of the saw by change in temperature, or
strain.  Friction guide-wheels receive the back
thrust of the saw, and wooden guides are provided
at the side.

The following references to Band Saws may be
consulted : —

Bentel, Margedant § Co. * *‘ Engineer,” xli. 409.
® ““Man. § Builder,"? viii. 129.

Clement
Fay § Co..

®“Man. § Builder,” xi. 184.
® & Thurston's Vienna Rept.,” il
J4

* ¢ Engineer,’ xli. 463.

8. American,’’ xxxvil. 310.

® ‘' Sc. American,”’ xxxv. 31.

* 4. Sc. American,’ xliii. 887.

® “Man. § Bwlder,” xi.58.

. For timber, Furness . * Engmenmg," xxvii. 285,
Foot power, Kimball . * “Jron Age," xxiii., May 29, 1.

London, Berry & Orton * “‘Sc. Amrnmn,’ xl. 1.

Resawing Machine, Fay .
Hand power, Frank .

Mnrgulunt .. ® 4 Se. American,” xxxiv. 70.
Newberry (1808), Br. * “ Engineering,” xxix. 43.
Perin, Fr. . & “ Thurston’s Vienna Rept.," iii.

84,
* “Engineer,”” xlvii. 203.
Polyblank, Br. - "I'ngmen xlvii. 171,
Ransome, Eng. . . “Thurston's Rept.,"" iii. 268.
Richards, London g'belly' *“ Thurston’s Rept.," iii. 254.
Rogers . . . * “ Engineer,” xlvi. 134
lwulney . * % Thurston's Rept.,
Worssam, Br. ¢ S Engincer,” ). %3,

Band 8aw’-mill. The band saw has been ap-
plicd to the sawing of logs into boards, and the re-
sawing of timbers. Three illustrations are given of
English, French, and American machiues respect-
ively.

The horizontal band saw of Western & Co., of
London, is shown in Fig. 197. It is shown as

| Perin, Pauchard et Cie.

199) used in brazing band saws.
holding device and bruin«_r tongs.
File n taper for, say 4’ on each end of the blade,
so that when brmwht “together the ends will be of
even thickness with the rest of the saw. When ad-
justed properly, <o that the teeth will march, clamp in
the scarfing frame, so that the ends will be pressed
tocether. Wash the saw and solder with aci , place
a slip of solder between the laps of the saw heat
the welding tongs, grasp the joint, and w hen the
solder is melted allow the saw to cool gradually.

e
It comslsts of a
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BAND SAW-MILL, BY ARBEY OF PARIS.

See page 72.
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Fig. 198 The machine ia

The setting is done by a hammer in the hand of ! Fig. 201.
the overator. The saw is

should be raised so that the wheel can be made to | revolve rapidly, and then, while the wheel is in mo-
Fig. 202. tion, hold the plane to the hub until it is shaved off
A sufficiently to drive on the band.

Bank’-note En-grav’ing. The subject is

considered on pp. 228, 2368, 2369, * Mech, Dict.”
Mr. Georze W. Casilear. Superintendent of En-
eraving in the United States Treasury, Burean of
Engraving and Printine, describes an improved
method for engraving denominations or lettering
Band Setter. upon lathe-work counters, used on bonds, bank
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notes, und other securitics, by the transfer pro-
CeRs | —

*‘ Instead of proceeding as heretofore by hardening the die
laid down from the shell, and taking up a roll for cutting out
the white figures or letters, and then bardening the roll and
laying down a second bed-piece for finishing with the graver,
then in turn taking up a second roll called the tinished roll.
My improvement cousists us follows, in taking the original
die as made from the shell, and transferring with my numeral

Fig. 207. Fig 208,

I

!

or alphabet rolls directly upon the face of the lathe work the |

required denomination or lettering. The parts of the lathe-
work appearing over the face of the figures ix then seraped
and burnished away und a new rurface gained, by having the
die or plate xet up from the back in the usual manner known
by engravers and transferrers, using the precaution to have
& bit of paper between the anvil and plate to protect the

Iathe-work, the paper only to cover those parts of the lathe- |

work which are to appear intact.

By thix improved processaroll is saved, also a bed-piece,
and the lathe work is purcrand sharper, being transferred
direct from the shell while there is noengmving of the de-
nowmination or figures on the die or plate, as the work is all
done by the transferrer.  The result being more perfect, and
& great saving of cost.”

Bank’-note Pa’per.
Bank’-note Press.

See SAFETY PaPER.
One for pressing and
ackaging bank notes. It

Fig. 203. :
has grooves for cords in
the bed and follower, so
that the notes may be tied
up before the platen of the
press is raised.

Ban’ner. Formerly,
the small, square flag of a
knight, and charged with
his arms.
Ban’ner Net'ting.
For painted signs or ban-
ners to be hung across a
street.  The open work
avoids injury by the wind.
Bar. Bars of furnaces
are bearer bars, and grate
bars ; the former hold up
;he latter, and these¢ the
uel.
Bank-note Press. 2“ and Open Bead
Fig. 204. Sight. (Rifle.) A "
formgof sight in which Fig. 206.
the aperture is supported
on a segment plate in
the ring. Fig. 204.
Bar and 8lit
8ight. (Rifle.) A form
Bar und Open of sight having a plate Ear and Stit
bead Sight.  ith~ a  vertical _slit. Sight.
Also called a slit-var sight. See Fig. 205.
Barbed 8hot. (Life-saving Apparatus.) A
Fig. 206 ball having grap-

nels attached and
intended to be fired
from a mortar to
carry a line be-
tween a shore and
a stranded vessel,
OF vice versa.

Otherwise known as an ANCHOR-SHOT, or GRAP-
PLE-SHOT, which see.

Barbed S8ca’ler. An instrument, Fig. 207,
designed to pass hetween and around the necks of
teeth which are loosened by old deposits of tartar.
Being in pairs, with the barbed edges on opposite
faces, they admit of application right and left, and
on proximate surfaces. While holding the tooth
with the finger upon it firmly in the socket; they
can be used cither by pushing to scale with the
chisel edge, or by making the draw-cut with the
barbed edge.

Barbed Shot.

Dentist’s Scalers.
Barb’ing Pinch’ers.
A tool especially adapted
for closing and clinch-

ing wire staples upon o
fegce-wire. P L Barbing Pincl

Barb Wire. Wire with iron spikes «
| clinched upon it, to prevent breaking t
i when strung between posts as a fence.

b
e
1=

d

ﬁ%y
g-eﬁgﬁ

A AN

/

Barbed Fence-wires.

Fig. 209 shows the prominent featu
history of the barb wire.

The upper illustration, a, shows t.he. H
rough and incomplete invention, but in
bottom idea, 1. e, a fence wire provided
or barbs. Spur wheels or single spurs
attached to the wire.

b. Shows the next step, Kelly’s pater
pointed spurs are strung on the wires 1
place by twisting a second wire around

Glidden, ¢, substituted for the sheet-
a barb of wire twisted about one strand
place by the pressure.of the other.
of modifications of this idea is extremel

Haish, d, is the pioneer in that forr
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with specially wrapped wires, the conjoined ends
are hooked together and form projecting spikes,

Frentress, e, is probably the pioneer in that class
in which separate sheet-metal plates, so cut as to
bave projecting barbs, are wholly fastened to the
rod by twisting the wire.

In £, Allis’s, the material is a rod with two flanges,
one of which is cut into spurs and spaces, and the
whole, being twisted, presents the barbs on all
sides.

¥ig. 210,

Two-spur and Four-spur Barb Wire.

Fig. 210 shows the barb wire in two forms, two-
pointed and four-pointed. Each is shown in per-
spective and in cross-section. The cable consists of
two strands twisted together, and the barbs are fast-
ened between and around both strands, and their
points stand out at right angles to the cable. The
wire is painted, galvanized, or japanned.

Bar’-cut’ting Ma-chine’. A heavy shears
for cutting bar-iron.

Ba-rege’. (Fabric.) A French worsted dress
goods, woven on a gauze or open taffeta loom, and
having a cotton warp and an English wool weft.
Usually printed.

Bar’-i-ron Test’er. A form of machine for
testing bar-iron. See TesTING MACHINE.

Bark’ing Ma-chine’. Forsaith’s barking ma-
chine fur rossing logs for the making of wood pulp
is an annular plate, set with plane bits, and revolv-
ing in a vertical plane.

 Manufacturer and Builder,” * xii. 193.
Nomaison, Fr. . ®** Engineering,” xxii. 209,
, Fr. ® “Scieatific American Sup.,"’ 24T8.

Barley Fork. A four-pronged light-tined
itching fork, especially adapted for pitching un-
und gavels of cut grain.
Bar’ley Hum’mel-er. A machine for taking
the awns off the grains of barley.

Fig. 211.

Barley Hummeler,

The barrel is made of iron, and in it is a rapidly
revolving spindle, furnished with knives so shaped
as to feed the grain towards the exit.

Barm. Yeast. ‘Sometimes used in the prepa-
ration of core-sand, to make it adhesive.

Barn-door’ Hang’er. A suspending device
fDor sliding-doors.  See Fig. 1687, p. 721, “ Mech.

ict.”’

Anti-friction.
Brown § Curtis. .

Barn-door’ Rail. The rail on which the
sheave of a barn-door traverses. Sec Fig. 1687,
p- 721, *“ Mech. Dict.”

Bar Net. (Fishing.) The intercepting por-
tion of a net set across a stream to direct fish into
a wing pound. See STAKE-NET.

Ba-rom’e-ter. An instrument for determining

* S Jron Age,” xx. p. 9, July 26.

| the weight or pressure of the atmosphere.

In Deschanel's * Natural Philosophy,’’ Part 1., may be
found illustrations of the following barometers on the pages

noted. (American edition.)
Torricelli's . . 110 Sympiesometer . . 156
Fortin's . . . 147 Aneroid . . . . 157
Tripod . . . . 149 Counterpoised . . 159
Siphon . . . . 164 Fakrenheit's. 160
Wheel . . . 165

The *‘ Farmer's Weather-case,’”” or Indicator, and direction
for its use, furnished in the circular of the United States
Meteorologica‘l Signal Office, is 8sl:sown in *‘ Harper's Weekly,”

| s of Septemb 78,

PP *

The following references may also be consulted : —

Green ® “ Manufacturer and Builder,” ix. 61.
Dalton . . . . . = ‘* Scientific American Sup. 742,
Glycerine, Kew . . ®‘“Scientific American,™ x)iil. 134,
Mariotti . * “Engineering,” xxili. 314.
Optical * ““Scientific American,” xxxiv. 148.
Redier . . . . | o« Scientific American Sup.," 514.
Registering, Barnes ® ‘‘Sciemtific American," xxxiv. 308.
Water tor and Ther ® “Manufacturer & Buulder,” viii. 87.
an " bined

X ® “Scientific American," xliil. 246.
Barometric Governor for Ventilating Fan. ’
* “ Engineering,” xxviii. 354.

Works on the subject : —
Plympton's ** The
Aumn’dp‘ Barometer :
Its Construction and

Use.”
Uo‘

Fig. 212.
IABL|
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Williamson
the Barometer.”

Ba-rom’e-ter
Flow’ers. Ar-
tificial flowers col-
ored with chloride
of cobalt. When
exposed to sun
and dry air the
Jeaves become
deep blue; when
the air is satu-
rated with mois-
ture they become
ginky. Interme-

iate shades are
easily observed.

Ba-ro-met'ric
Bal’ance. An
invention of M.
Redier, of Paris.
It has a long in-
dex-needle hav-
ing an arc of vibration of large amplitude, 30 to 60
centimeters, which makes it visible at a considera-
ble distance.

B B B are three aneroid barometer cases. To
the first case to the left is attached a frame which

IR T R

Redier's Barometric Balance.
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carries the counterpoises M and E. On the same
frame is fixed the large index needle. The whole
apparatus pivots on a knife blade, 7', and the
counter%ziscs M and E being movable, the appara-
tus can be balanced in such a way as to cause the
index to point to any division desired. The cases
are attached to a second frame, V. When the
pressurc¢ increases, these cascs are expanded and
the two counterpoises move toward the right. The
equilibrium is thus broken and the needle moves
toward the same side. When the pressure dimin-
ishes the contrary effect is produced, and the nee-
dle moves to the left.

Ba’ro-mo’tor. A portable hand and foot
power invented by Bozerain (France). It has two
treadles connecting with cranks on a fly shaft.

“ Manufacturer and Builder * * ix. 280.
“Scientific American™ . . . . . . *xxxvii. 42.
Bar'o-met’ro-graph. (4dd.) Laboulaye’s

“ Dictionnaire des Arts et Manufactures,” iv., ed.
1877, article “Meétéorographes,” Figs. 1-7, gives de-
scriptions of those of —

* Bréguet. * Gros- Claude.
* Hipp. * Secchi. -
Bar’‘on 8teel. (Metallurgy.) Steel made by

the Mackintosh process, for which “ Baron” is an
adopted name. Sce MACKINTOSH STEEL.

Bar'rage. A movable dam. Views of the bar-
rages used in the river improvements between Paris
and Auxerre, and a description of the substitution
of a continuous navigation upon the upper Seine
and Yonne by the aid of movable dams, for the in-
termittent navigation by flashes, are to be found in
the report of Dr. Watson, *Civil Engincering, Pub-
lic Works and Architecture ;” ** Vienna Exposition
Reports,” vol. iii., section C, chapter V.

Poirée’s movable dam or barrage, at Basseville,
at the crossing of the Yonne over by the Nivernais
canal, is shown in Plate IV.

¢ It consists of a ruccession of iron frames called fermettes,
placed parallel with the current, and turning around their
bases in bearings which are firmly attached to a carefully-
prepared bed. The fermettes are united above by bars, hav-
ing jaws or catches at their extremities. Against these fer-
mettes, thus united. rests a screen, placed vertically, and
composed of a number of wooden battens about 0.075 meters
square and 2 meters long, called needles ; the bottoms of
these needles are placed against the sill, and their tops rest
against the fermette bars placed near the level of the water,
which the barrage is intended to maintain. Each fermette
iz trapezoidsl: the two bases are horizontal. The lower
base is terminated by gudgeons, which are received by two
cast-iron bearings. The upper bases support a foot-bridge,
used by the lock keeper to work the barrage. The details of
the hooks, bars, washers, ete., which serve to unite the fer-
mettes, are shown in the lower portion of the plate. When
it is required to open the barrage, the lock-kecper and hir
assistant remove the ncedles one by one; the bars, planks,
hooks, ctc., ure removed, and the fermettes, turning on gud-
geons at their bases, fall into a recess prepared for them be-
low the level of the sill. When it is required to rize the
barrage, the lock-keeper lifts the fermettes by grappling for
them under the water, reconstructs hiz foot-bridge, und re-
places the necdles. The time required to raise the fermettes
and place the needles, iz about one and a half minutes per
running meter; and the time to open the barrage thirty
seconds ; for the complete opening and lowering of the waters
fifty seconds.” — Poirce.

Formerly, during the low water season on the
Younne, the navigation was intermittent, and took
place by a syetem of flashing, which may be thus
described : Inthe upper parts of the river, the water
was accumulated by movable dams ; a part of one
of these dams being suddenly removed, an artificial
flood called an éclusée, or flash, was formed. Barges
and rafts, previously collected above the dam, were
carried by the flood down the river with a velocity
of from 0.50 m. to 1.50 m. per second.

In Plate IV. the upper figure shows the plan of

the crossing of the Yonne River by the
canal at Basseville.

Next beneath is an elevation of the
barrage, showing half the barrage closec
fermettes raised, and the other half close
fermettes lowered.

Next, a plan of the same.

Next, a transverse section on a mucl
§cale, showing the needle, the fermette an
ings.

On the left, at the bottom of the plate
tion and plan of the details for unitin
fermettes.

On the right, beneath, transverse sc
plan of the gudgeons and bearings of a {

Plate XIV. of Dr. Watson’s report a
gives details and drawings of Chan
rage dam at Port & ’Anglais, on the &
Paris.

See also article “ Barrage,” vol. iv., .
“ Dictionnaire des Arts et Manufactures,”
Barrage, Godavery, India, * ‘“ Engineering," xx
Barrage, Nile . . . . *‘Engineering.” xx

* Y Enginecring,” x:
218, 245

See, also, references under Dam.

Bar'rel. 1. A cask.

The following references may be cons
Barrel for shipping bottled liquors.

Strauss . . . . . * Scientific American,
Barrel bead making machine, Eng.

Worssam . . . *' Engineer,” xlviii. 3
Barrel-boop, corrugated.
Eiselein . . *Y Scientific American

Machine, Holmes .
Charring, McNurtrie .
Machine, Monroe. . .
Machine, Ger., Guelph
Machine, Ransome .
Barrel machinery, on. *‘‘ Enginecring,” xxi.
Windlass, Holmes . ¢ Engineer.” xli. 431.
Cask wui:ing machinery, Brewery (3 Figs.). At

du Engineer,” iii. 404.

* & Engineer,” xli. 431
* 4 Scientific American
® i Scientific American
¢ Engineer,” 1. 266.

¥ Engineering,” xxi.

2. A description of the mode of manu
the proving of rifle barrels may be scer
tific American Supplement,” * 386.

Bair'rel Bolt. A form of door-bolt
a round bolt moving in a cylindrical ca:

Bar'rel-bor'ing Ma-chine’. (/r

Fig. 213.

Holmes’s Barrel-chamfering, Crozing, and
Machine.



v — — 1 ,__;Af_,,h MR

Puarz 1TV, POIREE'S BARRAGE, AT BASSEVILLE, RIVER YONNE, FRANCE. See page 76
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BARREL-HEAD ROUNDER.

lathe specially adapted to boring out gun-barrels.
See RIFLING MACHINE.
Bar’rel-cham’fer-ing, etc, Ma-chine'
This machine is designed to chamfer, howel, level,
and croze a cask of imperfect periphery, and to
finish both ends of the cask at once. See Fig. 213.
To accomplish this, the three tools are placed in
one revolving head, which, while revolving with
high speed inside of the cask, is coutrolled by the
rest upon the outside, compelling a uniform thick-
ness and depth of chine, while it levels the same in
a perfect manner ; the rest and cutting head oscillat-
ing to conform to the outside irregular form of the
cask while the latter makes one revolution ; it hav-
ing been placed within the chuck rings for that
urpose.
All kinds of barrels, such as turpentine, oil, whis-
key, pork, syrup, cement, sugar, flour, and other
barrels, are made upon this machine, and it will
finish any size desired by using the proper sized
~huck rings. Rings for different sized barrels will
fit the machine. T'he performance is 1,200 tight
or 2,000 slack barrels per diem.

“ Engireer,” *xli. 431.

Bar’rel Clamp. A hoisting clutch or sling
for barrels. The Yale barrel-clamp, “American
Miller,” vii. 275.

Bar’rel Cock. A faucet.
for racking, or draw-
ing off the contents
by pipe, the outer
eml of the faucet
having a screw coup-
ling.

Bar'rel-cro’zing
Ma-chine’. A ma- ) .
chine for making the Barrel Cock, with coupling.
eroz+ in the heads of casks.
in which the edge of the head is inserted and held.
See BARREL-CHAMFERING MACHINE.

Bar'rel-fa’cing, Cro’zing, and Cham’fer-
ing Ma-chine’. A machine for dressing the ends
of casks, and making the head croze.

Fig. 215,

The one shown is

Barrel-facing, Crozing, and Chamfering Machine.

The machine shown is that of Arbey, of Paris.
The cask is chucked in a revolving head, and each

The croze is the groove

portion of the end circumference brought in turn
agaivst a rotating tool which planes and rounds the
interior near the end, makes the croze groove, and
chamfers the chine. The tool has all the requisite

longitudinal and lateral adjustments.
¥ig. 216.

Bar'rel Gage.
A gage for testing
the diameter of gun-
barrels according to
a standard ; the in-
strument has sev-
eral tapered dslips,
each graduated, and
hav ?n g a certain Gun-barrel Gage.
range of sizes, the diameter of the barrel being de-
termined by slippiug the gage into the muzzlc.

Bar'rel-head Dress’ing Ma-chine’. A ma-

Barrel-head Dressing Machine.

chine for leveling, facing and dressing on one side
the rough barrel-head, made of staves doweled to-
gether.

The prepared head is laid on the table, is fed by
four corrugated feed-rolls above, and its under side
dressed by a planer cvlinder rotated by a belt shown
on the left hand. The pulleys on the right actunte
the feed-rolls, which are held against the head by
weighted levers acting n‘)on the bearings. The
| revolution of the feed-rolls carries the head over
the planer knives which smooth off the heads at
the rate of 20 per minute, feeding rapidly in suc-
- cession.
| _ Bar'rel-head Joint'ing and Dow'el-ing
| Ma-chine’. A machine which dresses the edges
| of staves for heads, and bores the holes for the
| dowel-pins which hold the head-staves together.

The machine, Fig. 218, has a metallic disk with
three radial cutters which act upon the edge of a
stave presented to them while lying upon the side-
rest diametrically of the rotating disk.

The stave is then removed to the upper rest,
and the two rotating augers which bore the dowel-
holes are brought against it by pressing the foot
upon the treadle.

Bar'rel-head Round’er. A machine (Fig.
219) which works upon the head-blank, rounding
it and beveling the cdge to fit the cruze of the
cask.

The head-staves, being jointed and doweled to-
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Fig. 218.

Barrel-head Jointing and Doweling Machine.

gether, are placed between the two clamps, one of
which is on each side of the posts, so that the head,
being in a vertical plane, revolves between them.
This clamping is done by treadle, the head with
pins being made to approach the round disk on the
left. A circular saw brings the head to a round
shape, and cutters chamfer the edge. This ma-
chine follows Fig. 217, the head dresser.

Buasrel-head Rounder.

Bar’rel-head Turn’ing and Bev’el-ing Ma-
chine’.
. purpose, made by Arbey of Paris. The head is
carried in a frame, which has a horizontal adjust-

Fig. 220 is a French machine for this

revolving cutter, and is rotated, to bring each part
of its periphery to the tool.

Fig. 220.

Arbey’s Barrel-head Turner.

Bar'rel Hooks. Suspension hooks in pi
for hoisting casks by the Fig. 221.
chines.

Bar’rel Lev’el-ing Ma-
chine’. A machine (Fig.
223) which brings the end of
a cask or barrel to a level,
that is, to a plane at right
angles to the axis of the cask,
so that it will stand squarely
and vertically upon the floor.

Two end truss hoops are
put oun to the cask, which is
then rolled into the press, the
power applied, and the mova-
ble disk driven up against one .
end of it, bringing it into Barrel Hoao
shape, leveling it and driving the truss hooy
instant.

The machine has an iron frame, upon wh
placed two leveling plates upon slides or
und operated by cams. Two other plates «
are worked by cranks. Upon the latter m
drivers. The leveling plates are first m

! their cams, and then, while the cask is 1

the hoop drivers advance and force all tl
hoops to their places. The leveling plates :
ers then recede, and one barrel
is discharged from the machine
by the introduction of another.
The capacity is from 4,000 to
5,000 barrels per day.

Bar’rel Lift’er. 1. A han-
dled hook for lifting a cask by
the chine. Used in warehouses,
and for stowing away barrels
and kegs in holds of vessels.

2. In another sense : an appa-

Fig.

-

Barr

" ratus for hoisting barrels.

Brown * Scientific Avnericasn,”” xli
German . “Seientific American Supp!

Bar’rel Mak’ing Ma-chin’e-ry.

ment to bring it in relation to the concave-faced ' for making hogsheads, casks, barrels, anc



BARREL MAKING MACHINERY.

79

BARREL SETTING-UP MACIIINE.

Fie. 223.

Holmes’s Barrel Leveling Machine.

classed by size, by their nature, whether for tight or
slack work, and whether for working on staves for
sides or heads, for working on hoops of wood or
iron, for putting up and finishing, etc.

Stare Machinery : —

Stave riving and sawing machines.
Dressing rived or rawed staves.
Stave jointing and listing.
Stave equalizer.
Stave maw.
Head Machinery : —
Heading saw.
Head turning machines.
Head dressing and leveling machines.
Heading jointing and doweling.
Head rounding machines.
Hoop Machinery : —
For punching, fiaring, and riveting iron hoops.
For bending and rendering flexible wooden hoops.
Barrel Machinery : —
Power windlass, for putting up.
Chamfering, heweling, and crozing machines.
leveling and trussing machines.
Truss-hoop driving machine.
Turning and smoothing machine.
Setting-up forms
Barrel ¢levators.
Barrel heaters.

Sec under the various heads and in * Mech. Dict.”
Bar’rel Pitch’ing Ap’pa-ra’tus. An appa-

ratus for pitching the interior of casks.
The machine (Fig. 224) is provided.with two lines

of rollers, one of which has a screw thread upon its |

periphery which imparts a lateral as well as rotary
motion to the cask, which is placed upon and be-
tween the two rollers, and thus passed from one
end of the machine to the other, the liquid pitch
being distributed over its whole interior.

In Vollmer’s apparatus for pitching barrels, the
pitching material is placed in the barrel, which is
made to rotate; a blast of hot air being forced in
melts the pitch, and spreaders give to the inside of
the barrel a uniform coating.

Brenner's Barrel Pitching Machine.

Bar’rel 8aw. An annular or cylindrical saw

for curved work.

See Avrillon, 2d Series French DBrevets, vol. xxiv., pl. 2.
Bar'rel Set’ting-up’ Form. An annular tray.

and elevated hoop for - oor
holding a setp of Fig. 225.
staves while being
placed in position to
form a cask, shown
in Fig. 225. The
form is made ad-
justable, to suit the
size and kind of bar-

rel.
Bar’rel Set’ting-
up’ Ma-chine’. A
machine (Fig. 226)
by which the ends

Setting-up Form.
of staves are drawn nE-up

together, ready to receive the head truss-hoop, after
they have been set up in the setting-up form, Fig.

225.

Power Windlass for Setting-up Casks.
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The machine has a frame, upon which is planted | while the plane is kept in line by the back ann of

a windlass operated by friction wheels and sup-
lied with a rope.

The cask, having been set up with the ends of
the staves in onc %mad truss-hoop, is placed in the
machine, and the rvpe wound around the flaring
ends of the staves. T Il:e friction wheels are brought
in contact, which starts the windlass and draws in
the ends of the staves ready to receive the other
truss hoop.

Bar'rel S8kid. Fig. 227 shows a skid with
pawls, which yield to the pressure of the cask in
ascendiug, but oppose its return. The pivoted
stops swing in one direction, but are locked in the
other.

German Barrel-skid.

Bar'rel 8tand. Sce Cask Stanp.

Bar'rel Truss’ing Ma-chine’/ A machine
(Fig. 228) for operating upon slack barrels; com-
pressing a barrel endwise to make it symmetrical
and enable it to stand vertically when placed upon
end, at the same time driving all the truss-hoops.
The machine receives the barrel with all the truss-
hoops upon it, but not driven ; by placing the foot
on the treadle and the hand on the lever, the ma-
chine being in motion, the drivers are brought in
contact with all the truss-hoops, forcing them to
their proper places and at the same time leveling
the cask.

Rie. 228

MiLLing MacHINE.

Bar’rel Turn’ing Ma-chine’. A machine

the machine, the operator having only to guide it.

Fig. 220,

Barrel Turming Machine.

Bar’rel Wash’er. The barrelis placed on four
adjustable supports and rinsed by jets of water
from the pipe extending in at the bung-hole. (Fig.
230.) It is so arranged that when the barrel is
placed on the supports the water-supply valve is
opened ; and is closed by means of a spring when
the barrel is removed.

A more pretentions machine is that shown in
Fig. 231, in which each barrel receives two mo-
tions, one on the axis of the chucks which hold it,
and the other by the revolution in a vertical plane
of the whole frame in which the barrels are held.
The former motion throws the water from end to
end and the latter from bilge to bilge.

Bar'ri-er. (Mining.) A strong pillar of mineral
left between two mines, or between two distinct
drifts or workings.

Bar’row. See—

Baggage barrow.
Baggage truck.
Bloom truck.
Box barrow.
Carboy barrow.
Coke barrow.

Dumping barrow.
Pump barrow.
Railway larrow.
Sack truck.
Stone tronck.

Tub barrow.

‘4 varicties of
wheelbarrows
tific American
ent,” *2622-

row-way.
.) Anold term
v in a working.
m-way.
Shear. A
shearing ma-
)r cutting bar

Weir. (Fish-
. weir which is
s the tide flows
poud, estuary,
sed space ; and
automatically
he tide com-
to ebb, thus
ng the return
. of the fish.
of an electro-
helix, switch,
s, etc. i
>r the measure-
e - ;rigonometrical
survey.
See p. 2461, * Mech. Dict.,”” and * Report of Secretary of

(Fig. 229) in which a barrel is chucked and revolved Wnr,"plh'T?, vol. ii., Part TI1., p. 1401, et <rq., and Fig. 4.
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BASIN TRAPY.

Zoller's Machine for Washing (RKinsing) Kegs.

Bas‘’ic Lin’ing. As applied in convertors or |
boshes of metallurgic furnaces; a lining which has fec!‘)ﬂef _'h'
a tendency to absorb the phosphorus present in the | Fig. 234

and calea-
aed and by

ind United
24, 1879,
to a wash-

Fig. 233,

iron. ler-Meyer
Fig. 231. i which a e
i caoutchouc
a conical
Fi
|
. Karrel Washer.
In the Thomas furnace a basic calcareous or
magnesian lining is used in the convertor, and
lime, or lime and oxide of iron, is added to the
Fig. 232
Basin Cock and Ball Cochk.
the pressure of the water tends to confirm the joint.
a Fig. 234 also shows a Fuller-Meyer ball cock, simi-
. : . lar to the basin cock
¢ Fig. 285. Fig. 286.  jn the special feature
mentioned.
Fig. 287
I
|
d .
Basin Grate. Basin Plug. Basin Stopper.
Ba’sin Grate. A grated opening to the waste-
pipe of a basin or bath-tub, opened by screwing up,
and closed by the reverse motion.  Fig. 235.
. Ba’sin Plug. The stopper of a standing wash-
Basin Cocks. bowl. Fig. 236.
a. Telegraph basin-cock : on account of the shape of the Ba’sin 8top’-per. A plug, Fig. 237, for the
;::r:nblinx '»hekkﬁ)' of the telegraph instrument. waste-pipe of a standing wash-bowl.
. et baxin-cock. Ba’sin Trap. A seal against sewer-gas in the
. Coml H . .
;, g,o:,‘,mnb_::'&'f“k‘ for hot and cold water waste-way of a standing wash-bowl.
e. Combination basin-cock, with rubber tube and sprink- The arrangement shown in Fig. 238 excludes
s for shower-bath or shampooing. sewer-gas, whether water is in the trap or not, —

6
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the porceluin valve seating itself upon the upturned

Fig. 238.

end of the pipe.

Ba’sin Valve. A
plug for the aperture at
the bottom of a stand-
ing wash-basin.

See BasiN STOPPER.

Ba’sin Waste. A
pipe at the bottom of a
standing wash-basin for
the discharge of water.
Stopped by a valve.

Fig. 239 is a substi-
tute for the usual chain
and plug for stopping
the waste of wash-ba-
sins. Touching the
knob on one side of the
howl opens or closes the
valve.

The figure alsoshows
a trap provided with
check-valve to prevent
passage of sewer-gas.

Ba’sin Wrench.
A plumber’s wrench

with the nipper-jaws presented laterally to enable
screws, nuts, and collars to be reached in peculiar

situations.

Fig. 239.

Weaver's Basin Waste.

Bas'ket. (Add.)
fancy French coating.

Bas’ket-rack.

( Railweay.)

(Fabric.) An all-wool

A receptacle in a

passenger car for holding baskets, shawls, etc.

Bass Clar’i-net.

(Music.) An instrument an

octave below the clarinet, in B flat.

Bas’si-net.

(Fr., dim. of bassin.)

A light

basin-shaped helmet without a vizor.

Bas’son-Quinte. (Music.) A double-
strument, the diminutive of the bassoon, il
being one fifth higher.

Ba-ta’vi-a Weave. ( Weaving.) See T+
ARMURE.

Bath. 1.
“ Mech. Diet.”

Arrangement of building for Turkish baths.
* “ Manufacturer and Builder,” ix.
Swimming Bath, London.
* ' Seientific American Supplemeni
# ¢ Plumber and Sanitary Engincer,’

For bathing the person. See

Roman Bath.

2. Used in laboratories and factories f
Fig. 241.

ing the objects

lunged therein.
The reservoir
may be a sand-
bath, water-bath,
oil-bath, mercury-
bath, lead-bath,
bain-marie, ctc.,
according to cir-
cumstances.

Bath’-boil’er
Un’ion. A coup-
ling in the pipe
unitinhg the Il’)oiler
and the bath res- . .
arvoir. Bath-boiler Union.

It is made straight or goose-neck, acco
convenience.

Bath Cock. A
faucet for bath use.
In superior in-
stances the arrange-
ment has separate
cocks for hot and
cold water, and
waste, with en-
graved labels. The
cocks have gun-
metal stufling
boxes, brass levers,
union-joints, the
water cock 17 di-
ameter, and the
waste 117,

Bath Heat'er.
A special arrange-
ment for heating
baths, when it is not convenient to connec!
usual house service of hot and cold water

Fig. 242.

Bath Cocks«.

Stove Bath-heater.
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BAYONET.

tob heated by gas, which requires but an elastic
tubular connection with a burner in the room. A
ring of gas-jets burns beneath the tub, and at the
foot end the exhaust gases pass out at a grated
opening.

Bath heater. ‘‘Manufacturer § Builder,” vili. 43.

Fig. 244.

Gas Bath-heater.

Bath'’ing Car. A car fitted up to contain the
apparatus of a Turkish bath. e invention of
C. H. Cooper.

The internal arrangement is a parlor or draw-
ing-room, 10’ by 15’ ; Russian and plunge bath, 8’
by 74’ ; three shampooing rooms, 6" by 74’ ; tepida-
rium, 10° by 23’ ; movable closets, 2}’ by 10/ ; pas-
sages 18” wide. The temperature in the various
rooms will vary from 80° to 160°. The whole is
lighted by blue glags. The car may be used on
trains or side-tracked at towns where no such es-
tablishmeuts are in operation.

Bath-om’e-ter. The name given by Dr. C.
W. Siemens to his instrument for sounding the
depth of the sea without the use of a line. The
principle upon which the action of this instrument
depends is the diminution of the influence of grav-
itation upon a weighty body, produced by a de-
crease in the density of the strata immediately be-
low it; thus the density of sea-water being about
1.026 and that of the solid constituents which
form the crust of the earth about 2.75, it follows
that an intervening depth of sea-water must exer-
cise a sensible influence upon total gravitation if
measured on the surface of the sea.

“Bngimeering” . . . . . . . *xxi.260.
‘* Scientific American Supplement,” ® 868.
.. . ®xxxiv. 231

* Scientific American”’ .
Laboulaye’s ** Dicti ire des Arts et Manufactures” iii.,
article ** Sondage a la Mer.”’

Fol's Bathometer, ®*‘ Scientific American,"" * xxxvi. 260.

See also SOUNDING APPARATUS, p. 2247, et seq.,
“ Mech. Dict.”

Sec also FLYING SOUNDER. infra.

Bath Stove. A stove with circulating pigs
connecting with and designed to heat a bath. e
Batn HEATER.

Bath Tub. Fig. 245 shows a tub of flexible

Fig. 245.

Portable Bath Twub.
material with braces sufficiently strong to preserve
the outline of the upper edge of the tub when ar-
ranged for use, but sufficiently flexible to admit of
their being bent so as to be inclosed in the tub when
it is folded. There are also vertical props for
supporting the sides and an air-cashion for the head.

Bath’-tub Strain‘er. A perforated plug or
]Jlug-cover in the waste of a bath to keep sonp,
inen, or what not from entering the waste-pipe.

Ba'ting. (Tanning.) Steeping hides in a lix-
ivium of hen manure, after coming out of the lime-
vats.

The process tends to separate the lime, oil, and
glutinous principle, and to make the skins pliant,
porous, and ready to imbibe the tanning principle.

Ba'tiste. A fine, thin French cassimere made
for use in tropical countries in place of cotton and
lineu fabrics.

Bat Print’ing. (Ceramics.) An adaptation of
the transfer-printing process as applied to pottery.

An impression in glue (instead of ink) from a
copper plate, is transferred to the biscuit, and on
this viscous surface metallic color in powder is
dusted. The ware is subsequently glazed and baked.

Ba-to're-om’e-ter. An instrument invented
by Professor Giordano of Naples, for measuring
minute variations of thickness, as, for instance, the
increased thickness of a pane of glass due to heat
derived from a finger resting upon it.

A vertical tripod is traversed by a very fine mi-
crometer screw, and surmounted by a dial, the
border of which is marked off into divisions accord-
ing to a certain scale.

he object is laid upon the table and the microm-
eter screw caused to approach it. As soon as con-
tact takes place an electric current, shown by a
galvanometer, passes between the point of the
screw and the table. If the object to be meas-
;uefd be a poor conductor, it is coated with gold.
eaf.

Bat'te-ry. (Electricity.)
instrument taken as a whole.

The part of the machine composed of the jars
containing the plates and exciting fluids.

See GaLvaNic BATTERY; and list under ELEc-
TRICAL APPARATUS.

(Naval.) Sec IRON-CLAD, ARMOR, etc.

Stevens’s Battery, “Iron Age,” xix., April 19, p. 1.

(Military.) See BarTery Gun, MacHINE GuUN,
“ Mech. Dict.’

(Mining.) An embankment.

Bat’tle-dore. (Glass-making.) The wooden

addle used in shaping articles while blowing. For
stance, it is held against the inside of a tumbler
to render it circular in shape while the article is
revolved.

Bau’de-kin. (Fabric.) An English brocade.

Name derived from Baldachini, from Baudas,
Baldac, i. e., Bachdad. From the usc of the
stuff in canopies, the word has been transferred to
the latter. — Col. Yule’s ** Marco Polo.”

Bay’o-net. The Rice trowel-bayonct, the in-
vention of Col. Edmund Rice, and the Elcho saw
bayonet, invention of Lord Elcho, are shown iu

Fiz. 246. ‘
A ——_

An electro-magnetic

Elcho and Rice Bayonets.

Fig. 246. It has been proposed to issue them in
certain proportions to troops. See ‘“Ordnance Re-
port,” 1872, 1873.

The Snider bayonets for the British Government,
triaugular in section, are forged from 14" round
steel bar, which is drawn down under a power ham-
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mer, about 4"/ remaining untouched to form the
socket. The bar is next bent or “ broken down,”
as the term is, in two places. After being cut off
from the bar, sufficient metal being left for the
blade, it is stamped in a pair of dies; the blade is
then drawn out by the hammer. The rolling is
performed by Barnes’ patent rolling machines, in
which there are two horizontal spindles, each carry-
ing four cams, in which the dies are fixed.
cams occupy about one third of a circle; and the
dies, which are cut on the periphery, are sct 8o as
to give the required thickness to the bayonet blade.
After the bayonet has been trimmed, it is hardeuned
and ground. The socket is next drilled and milled,
the slot for forming the attachment to the rifle be-
ing afterwards cut; and after the further operation
o{ “ blueing ” and polishing, the bayonet is com-
ete.

P See also *“ Ordnance Report,”’ 1877, appendix L,
p. 565, and Fig. 99.

Bay’on-et-tooth For’ceps. (Surgical) A
tooth forceps, the prongs of which are set off from
the side though parallel with the general trend of
the instrument, in a manuner similar to the position
;)(f the bayonet relatively to the barrel of the mus-

et.

Bay Win’dow. A proujecting window with
angular corners. A compass window.

Beach Com’bi-na’tion 8ight. A sight for
near or distant Fig. AT
shooting : in the 8. 2.
former case with
the globe down,
exposing the fin;
and for distance,
with the globe
and its protect-
in%ring erected.

ea’'con.
A mode of il-
luminating sea beacons by gas from a position on
shore is described in a paper by J. Wigham, *“ Brit-
ish Association,” Mechanical Section, 1878. “New
Applications of Gas for Lighthouses.” Reported in
" Scient{fic American Supplement,” * 2339,

A small light is kept by day by means
of a by-pass connection, and full gas turned
on at night.

(As Open.) (As Globe.)
Beach Combination Sight.

Fig. 248.

Bead Panes.

(a.) Full boxed bead. (5.) Dovetail boxed bead.
(¢.) Double-boxed bead. l

Bead. 1. (Planes.)
in the sole of a molding plane.

2. (Glass.)
glass tubes.

See also BEaDp, BEAD-FURNACE, pp.
253, 254, «“ Mech. Dict.”

3. (Architecture.) Globular ornaments
carved on moldings.

Bead'er. (Sheet-metal Working.) A ma-
chine for making beads on round boxes,
blacking boxes, for instance. .

Bead 8ight. (Rifles.) One form of sight; a
small circular object elevated on a thin stem and
p_la;;‘ed in the line of sight. Also called pin-ball
gight.

An inserted guide
Fig. 248.
Glass beads are made from

such as

These '

An open bead has a cir- Fig. 249.

cular opening through
' a bead somewhat larger
than a solid onc. Also
called Aperture sight.
Combined  sometimes

with a bar. See BAR AND
Beap SiGHT. Bead. Oprn Bead.
Beam. 1. Curved wooden beams are of four

kinds : scarfed, bent, flitched, laminated, which see.
See also pp. 264-257, ** Mech. Dict.”

* ¢ Scientific American Supplement,™ 2035.

Fig. 270.

Curved beam.

2. A weighing scale,
or the main member
of a lever acale.

An rven-beam ; one
hung by the middle,
as in the regular bal-
ance.

A cloth-beam is for
determining the
weight per yard by
weighing the piece of
cloﬁl.

A paper-beam is for
determining the num-
ber of pounds to the
ream by weighing one
sheet of paper.

A cotton-beam (Fig.
251) is for weighing
bales.  All these are
applications of the
S}I‘alrm, the balunce-
Romaine.

3. (Leather.) An
inclined block at

which a currier stands
to shave -the leather
with a knife, which
rees in the shape
of its edge with the plate of mahogany or lignum
vite which forms the face of the beam.
Fig. 251.

Cloth and Paper Beams.

Cotton-weighing Beam

Beam Com’pass. Suggested forms: —

4 Scientific American Supplement,’” * 3156
“Railroad Gazette” . . . * viii. 212
“Engineering’' . . . . . . *®xxi. 189,

Beam En’gine. See the following references :
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Beam Engine.
Chickering Factory. . .
Corliss, Phila., 1876 .

(France). .
Heslop, 1790,

Thomas § Powell, Fr.

. ®48c, Amer.,”’ xxxix. 2566.
. ®“Engineer,” xli. 418.

* “ Engincering,’” xxi. 418.

* S Amer. Sup., 2829,

® “ Engineer,” xlvil. 69.

* ¢ Engineering,” xxvii. 101,
. % “Engmeering,” xxvii. 50.

Windsor, Fr. . . . . . ¢ Engineer,”’ xlvii. 9.

La Concorde Mine, Belg. . *‘Engineer,” xlvii. 190.

Beam’er. A beaming machine.

Beam'’ing Ma-chine’. One for filling yarn
beams of looms. Fig. 252. . .

Rosseter’s self-stopping beaming mill (British) is
described and shown 1n the ““Textile Manufacturer,”
1878, and reproduced in “Scient{fic American Sup-
plement,” * p. 1938.

Br.

Bean Mill. A mill used in Britain for crush-
ing beans for horse-feed, and known therc 18 &
kibbler.

Bidwell’s has triangular blades placed around
the circumference of two lateral disks.

Bean S8li‘cer. An invention of A. Bens, Dev-
enter, Netherlands. A machine for slicing French
beans.

Bear’er Bar. A bar in a furnace beneath and
supporting the grate bars.

Bear’ing Feel’er. An arrangement invented
by Alley of Glasgow, whereby the melting of a

lug of hard lubricant caused by the heating of a

enring, allows a spring to drive a hammer and

Fig.

attention to the fuct that the bearing has become
heated.

“Ewgincering,”” * xix. 120; * xxi. 96.

Beat’ing Ham’mer. (Bookbinding.) A ham-
mer with two round faces; used Fig. 253,

in condensing and shaping backs
of books in the process of bind-
ing.

Beat’ing-out’ Ma-chine’
A machine for shaping shoe-soles
which are presented on a last to
a form above, bemng lifted by a ;
tozgle, operated by foot or by power. Fig. 254. Tt
is a machine forming a substitute for the ham-
mer.

Beat’-away. (Mining.) To excavate. Usu-
ally applied to hard ground.

eat’er. (Add.) 6. (Mining.) An instrument

for packing stemming on a charge of powder in a
blast-hole.

Beating Hammer.

Fig. 254. Fig. 255.

Becket Block.

Beck’et Block. A tackle-block with a becket
beneath to which a rope may be bent. Fig. 255.

make a number of strokes on a bell, thus calling
252.

Beck’et Hitch. Another name for the Fisn-
ERMAN’S KNOT, which see.

Becque-rel’ Bat'tery. (Flectricity.) 1. The
sulphate of lead batterxy, consisting of zinc in sul-
phate of zinc and lead in sulphate of lead.

2. The oxygen-gas battery. A glass tube con-
taining solution of potash, closed at the bottom
by a porous partition, is placed in a flask contain-
ing mitric acid. In each liquid is placed a bar of
platinum, which being put in metallic connection,
a current is produced, the water is decomposed, the
hydrogen goes to the nitric acid, which it reduces,
and consequently there is no polarization. 'The
oxygen goes to the potash which surrounds the

latinum plate. This was the first battery employ-
ing two liquids or a porous diaphragm, and conse-
quently the first one to give a constant current.

‘“Niaudet,’’ American translation, 239.

Bed. 1. Fracture beds with limb elevators and
suspenders, counter-extension apparatus, splints,
cradles, etc., are shown in Tiemann’s “Armamen-
taritum Chirurgicum,” Part IV., pp. 57, 97, 104.

2. (Mining.) A horizontal scam or deposit of
mineral.

Bed-mor‘tis-ing Ma-chine’. A large mor-
tising machine for working on beds and frames of
railway cars, etc.

Fay § Co., ® Thurston's “ Vienna Report,*" {ii. 260.

Bed’stead Joint. The mode of connecting
the side-rails to the head and foot portions re-
spectively, so as to be detachable.

The patents on this subject are numerous. Two
qudes are shown in Figs. 625, 626, p. 262, * Mech.

iet.”

Beef S8ha’ver. 1. A knife set in a stock in
manner of a spoke-shave or slaw-cutter, for slicing
dried beef.

2. A swinging knife pivoted on a frame 80 as to
make a drawcut on the heef which is advanced
in the trough beneath. Fig. 256.

‘Iron Age,” ®xxi., March 28, p. 19.

Beer. See the following : —

Barreling Apparatus, Austria.
* “ Engineer,’ 1. 458 (Figs. 45, 46).



BEER. 86 BEET-JUICE PAN.
Condenser . . . . . ‘! Scientific American Sup.,” 8. | the space in the barrel above the beer is filled with
v, .« ;. " - . N .
Soolers, Anstria . . . ..ﬁ"(%':f‘}'é ‘;gﬁ"mg"""” 076, ﬁ;g;){l’lslc acid gas from a reservoir alongside. Wiese-
igs. 6, 7, 8). o
mner, Wezmar .. :':g:m% :merg'am s-qlz..;z 7. The apparatus of Otto Zwietusch, of Milwaukee,
e rator, Hoerr . .®' ent, merican,”* xl. 22. i i H -
Beet Rosuscitating Apparatus, Ausiris. x is a regular carbonic acid gas generator, with mar-

4 Engineer," 1. 462 (Figs. 49, 50).
Fig. 256,

Beer, Con-densed’. Beer reduced in a copper
vacuum pan to {'gth its bulk in solids, and an equal
quantity of nlc(}hol: 36 gallons of heer making 2
gallons of solids and 2 of alcohol, to be remixed.

Dr. Bartlett in * Scientific American Supple-
ment,” 191. .

Beer Cool’er. The devices are numerous.
Two are shown at Figs. 631, 632, pps. 264, 265,
“ Mech. Dict.” They takethe form shown in other
industries, and various shapes; the same in princi-
;le may be found under “Condenser,” * Evaporator,”

bid.

The * Refrigerant Dubuc,’”” made at Carignan ( Ardennes) is
a favorite in France. It is on the method of trickling over
pipes, — the Derosne principle. Fig. 1421, p. 609, l¥id.

The Roos refrigerator follows the same idea.

The Trageser cooler also.

The Austrian beer cooler, by Raimond Metsche,at Olmuts,
has a system of circulating pipes in the wort or beer back.

Weis ’s beer cooler is for quickly cooling a small
quantity of beer for testing the strength of the wort.

Woerle's cooler ists of tin Is freighted with ice
lwimmlng in the vat.

An el te apparatus, Patent-geg om Bi PP
rat, on the system of Briider, Noback, and Fritze, of Prague,
was shown at Paris. It consists of convolutions of double
pipes, one carrying the beer and the other the cold water,
drcu{ntlng continuously in different directions.

Beer Pre-serv’er. An arrangement by which

Fig. 257.

LAl

Beer Preserver.

ble-dust and acid chambers, gas wusher, holder,
etc., with connecting pipes and valves, to serve a
row of barrels or kegs under draft. Patents, May
19, and July 2, 1874.

Beer Pump. A hand-pump, forming a con-

nection between a :

. Fig. 258.

counter in a saloon
and the barrel in
the cellar. The
pump has two
tubes, with a bar-
rel cock at one end
and a dispensiny
goose-neck at the
other.

Bees. (Nauti-
cal.) O f a bow-
sprit : beeblocks.
Pieces of wood
bolted to the outer
end of a bowsprit
to reeve the fore-
topmast stays
through.

Bees'wax. A
fraudulent imita-
tion of beeswax is
made of a mixture A
of paraffine and common resin. It resembles the
genuine article very closely in color, fracture, and
adhesiveness.

The cakes are generally covered with a thin coat
of genuine beeswax.

eet Gra’ter. A machine for grating beet-
root for obtaining the juice by expression or diffu-
sion in the manufacture of sugar.

‘““In the California machine, of the Union Iron Works,
8an Francisco, the beets are fed continuously into a hopper,
which is at the top of the machine. Directly under the hop-
per are two ways, or sluices, in which the feeding plungers
slide. The plungers are actuated by the revolution of a

ked shaft, through the di of slotted levers and
connecting links. The turning and sliding of the cranks in
the slotted levers gives a quick return motion to the plun-
rs, and causes their forward motion to be almost constant.
he forward motion of the plungers p the beets, which
have fallen into the sluices, while they are drawn back,
%lnstn quick revolving drum, which makes about 600 or
revolutions in a minute. The drum consists of three
grooved flanges, about 22/ diameter, mounted on a shaft,
and having 8/ space between them. The grooves are in the
inside faces of the flanges, and near their circumferences.
They are filled with strips of steel saws, with a strip of
wood setting back from the points of the teeth between each
two of the blades. About 400 saws are necessary to fill a
double drum of these dimensions. The drum, revolving at
& high & , grates the beets which are pressed against it,
and disc s the pulp into a chute which leads it into
movable hoppers, by which it is transported to the centrif-
ugal machines.”

Beer Pump.

See BEET-RASPING MACHIXE.

Beet-juice Def’e-ca’tion Pan. The purify-
ing process formerly adopted with beets was as fol-
lows: The juice in the defecating pan was rapidly
heated to 185° F. At this moment milk of lime
was poured into the juice and well stirred in.
When a thin layer of scum had formed on the top
of the juice, the supply of steam was gradually shut
off, so that at the moment of ebullition the supply
of steam was one fourth the original quantity. The
steam was suddenly cut off when ebullition was
fully developed, indicated by an eruption of clear
juice on the surface.

The juice was then filtered through animal char
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PATTERSON'S BEETLING MACHINE. (MATHER & PLATT, MANCHESTER, ENGLAND.)

See page 87
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coal. CARBONATATION (which see) has been largely
substituted for the above process.

Bee’tle De-stroy’er. An imglement or ma-
chine for killing the potato bug. Numerous kinds
are noted under INSECT DESTROYER, which see.

Bee’tling Ma-chine’. A machine for finishing
linen or cotton goods by a hammering process. The
beetling machine referred to on p. 265 of “Mech.
Dict.,” had a series of vertical stamps lifted by pins
or cams in manner of an ore-stamping mill, but the
Patterson beetling machine made by Mather & Platt,
of Manchester, England, and shown in Plate V.,
has a series of spring-hammers worked at high
speed. These hammers are worked by eccentrics
on a shaft which extends along the top of the ma-
chine, there being interposed between the eccentric
rods and the hammers a spring connection which
relieves the working parts from the recoil of the
blows, and materially reduces wear and tear. The
spring connection is made by suspending each ham-
mer from a leathern belt attached to a semicircular
steel spring.

In the old-fashioned beetling hi the h or
faliers were lifted by cams, and allowed to drop by gravity,
while the utmost speed at which they could be run was
about sixty blows per minute. In the Patterson machine
the hammers each give 420 blows per minute, while the
striking effect of each blow Is the same as in the old machine.
The hardness of the blow can, however, be varied by altering
the speed.

The cloth being operated upon is carried by one of three
rollers which revolve in bearings carried by disks, as shown,
these disks being themselves capable of revolving. The
three cloth rollers can thus be brought successively under
the action of the h ,and the operation of the hi
is thereby rendered continuous, the filling and stripping of
the rolls not interfering with the beetling.

‘*Engineering,”’ * xxvi. 91.

Beet Press. One for pressing the juice from
the grated pulp of the sugar beet.

The beet industry has attained its great propor-
tions since the hydraulic press has been in com-
mon use, and this description of press in various
modified forms is well adapted to this industry.

Lalouette introduced the arrangement which dis-
pensed with the use of sacks which were and are
used in the stearine and flaxseed-oil works. He
made a chest with strong iron bars lined within
with a perforated copper sheet. Sheets or cloths

divided the marc into layers. A second pressing
was necessary, the first was frequently done in a
filter-press (which see), and the pulp fell from that
into tﬁe chest of the Lalouctte press. Sixty per
cent. of the juice was obtained.

The direction now seems to be in the line of con-
tinuous presses, which so much reduce labor in
handling. They usually depend upon rollers.

The cylinders of continuous presses are, (1)
constructed with apertures perforating their roll-
ing surface, so that the juice is caused to pour
into the interior, from which it is allowed to escape,
a8 in the presses of Pecquer, Champonnois, and
Lebée ; or (2) the pulp is carried, by means of end-
less belts of linen or jute, between i series of solid

Fig. 259.

Champ is* Conti Press.

rollers, effecting a gradually increasing pressure, as
in the presses of Poizot and Manuel & Socin.
1. Pecquer commenced with cylinders perforated
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V. Pieron's Continuous-screw Beet-press. ( Fremch.)

Fig. 261.

¢ C. Exits of juice.

E. Supply of water for injection through center of rerew.

D. Entry of water for washing.

B. Exit of pulp.

Entry of pomace.

A

with round holes, but Champonnois improved npon
this by making longitudinal slits in the cylinder
and adding a spiral wire covering, which gives an
infinitude of extremely narrow exits for the juice.
Fig. 259.

ﬁ‘hc Lebde press has cylinders whose peripherics
consist of movable frames made of narrow bars
and intervals respectively 0.05” and 0.004” wide.
These are soldered in sets to be replaced readily.
The pulp requires several pressings.  After {mssing
. between the first set of filtering cylinders, the pulp
passes under a solid cylinder, rolling upon one of
the filtering cylinders, after which it is treated with
a spray of water, and again passed under solid cyl-
" inders, rolling upon another filtering cylinder.
| In the Collette press the filtering surfaces consist

of sheets of finely perforated copper.

| In the Dujardin press the cylinders are covered
i with heavy brass sheeting abont .08” in thickness.
\
I

The openings made in this metallic sheet are cylin-

drical for a short distance, after which they ex-

pand conically toward the under side, and by this

means the difficulty of choking the holes is largely
avoided.

The difficulty encountered in these presses by the
‘ escape of pulp with the liquid is somewhat obvi-
ated by the addition of milk of lime to the juice,
which seems to solidify the pulp.
2. The continuous presses which have an end-

less cloth filtering surface, depend upon the princi-
| ple of subjecting the pomace to a gradually increas-
| Ing pressure by passing between different series of
. rollers, the pomace being carried between cndless
| belts of the material mentioned above. The first of
| these presses is stated by Basset to have been de-
vised in 1812, but Poizot seems to have been the
| first to make an effective one, and to apply it in
| industrial work.
| That described by Basset consisted simply of an
" endless sheet carried between two rollers held in
contact with each other by means of levers to the
| farther end of which weights are attached. The
" material was distributed upon this belt and by it
sarried between the rollers.

Poizot’s press, according to his first design,
had two belts hetwecn which the pulp was carried
around a large cylinder, against which smaller roll-
ers were forced with a gradually increasing pressure
in the course of the series, followed by a pressure
between two large vollers.  Poizot now uses a sin-
gle web of cloth, the pulp ras.xin;: over the small
rollers and in contact with the large cylinder. The
pulp falls from the web into a tank, is subjected
to a spray of water and passes to a second press.

The Manuel & Sacin press (Fig. 260) depends
upon the same principle, but the system of rollers
is arranged horizontally, and consists of tive pairs
of evlinders of the same size. The distance be-
tween the eylinders of cach pair varies respectively,
"according to its distance from the point of supply.

The pressure exerted by each pair of rollers is
| governed by a stronyg steel spring, the power of
which may be increased or diminished at will by
means of a screw regulator.

The pomace from A falls between the feed-roll-
ers upon the endless belt B, and is carried between
the solid rollers DD D DD and K FE E E E.
 The pressure exerted by the rollers is adjusted by
means of screws and springs attached to the jour-
nals.

The Leroy presg, constructed by Messrs. Mariolle Brothers,
of Saint Quentin, ir provided with rollers and an endless
rheet upon which pulp is distributed by means of a special
apparatus called the préparatewr, founded upon the same
principle as the press properly o called ; that is to may, in
the préparateur the material coming directly from the trough
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of the rasp aud equally distributed upon an endless sheet is
submitted to an cuergetic preparatory pressing by means of
a reries of rollers, gradually approaching each other more
and more, in such a manner as to distribute upon the press
only pulp partially exhausted of its juice.

The enidless sheet is here a thin sheet of steel pierced with
a large number of small holes, forming the filtering surface
for the gulce. In the press the endlers sheet is of the same
nature, but it is doubled, as it were, by a woolen sheet, upon
which the pulp to be pressed is distributed. Good filtration
of the juice is thus assured, and at the same time almost all
the fatigue ir referred to the metallic sheet. — La Sucrerie
Indigéne, xii. 367.

The Pieron press (Fig. 261) is more simple in
construction. It consists of a screw arranged hori-
zontally within a perforated cylinder of copper,
and the whole hermetically inclosed in an envelope
of cast iron provided with internal channels for
flow of the juice. The blades of the screw are of
copper, and the axis of bronze. The blades are in
sections, and may readily be removed and cleaned.
The pulp to be pressed is forced into the cylinder
by means of a strong pump, and is carried by the
revolving screw toward the other end. When it
first enters the press, the pulp is submitted to very
slight pressure, but the pressure increases as the
pulp approaches the other end, where it is forced
out through a valve so arranged that the discharge
of pulp may be regulated at will. A portion of the
axis OF the screw is hollow, and the portion beyond
the discharge orifice connects with the water sup-
ply, so that a small quantity of water may be con-
tinuously added to the pulp at the latter part of
the pressing to effect a saving in the sugar that
would otherwise be left in the pulp.

To secure effective work with this as with other
continuous presses, the method of double pressing
must be employed, and for ordinary working six
presses are used for the first pressing, and two for
the second pressing. For the first pressing the
motive force required by each press is one and a
half horse-power, and for the second two horse-

wer. The advantages claimed for the press are
its solidity, slight liability to accident and repairs,
and small amount of labor required in jts man-
agement. The work of grinding and pressing be-
ing altogether automatic, one man can attend to
both operations. There is no opportunity for the
juice to come in contact with the air between the
rm and the liming-vat, and there is consequently
ittle or no change. The pulp of the first pressing
contains 80 to 83 per cent. moisture, and 7 to 9 per
cent. of sugar; and that of the second pressing
contains 4 to 5 per cent. of sugar. The final pulp
represents 26 per cent. of the beets worked.

See report by Dr. W. McMurtrie, “ On the Sugar Beet and
the Manu/acture of Sugar therefrom.”” S8pecial Report, No.
28, Department of Agriculture, Washington, 1880.

The following continuous presses are referred to in Dr.

" McMurtrie's Report on the pages indicated.

¥rench. Poizot . . . . . . . . . Plate XVI.
Lebée . . . . . .+ . . Plate XVII.
Manuel § Socin . . DPage 142, Plate XVIII.
Champonnois . . Page 140, Plate XIX.
Dujardin . . . . Page 141. Plate XX.
Piéron. . . . . . . 142. Plate XXI.

8ee also the following journals and treatises : —
né . . . *““Tvaité de la Fabrication du Sucre.””

La Betterave @ Sucre.
La Sucrerie Indigéne.

Baxset's * Guide pratique du fabricant de Sucre.'
4 Journal des Fabricants de Sucre.”
Stammer's * Traité theorique et pratique de la Fabrication
de Suere.”
Walkoff"s . * Traité de Fabrication et Raffinage du Sucre de
Betteraves."
Grant's . . ‘‘ Beet Root Sugar and Cultivation of the Beet."

Beet Root Cultivation . * Sciemtific American Sup.,” 1032.

UBeet Sugar Industry. 3
Drouyn de LAuys . . ‘‘Scientific American,”” xxxvii. 169.

Beet-rasp’ing Ma-chine’. The machines

for rasping beets are of several forms, three of
which, of different constructions, are presented.

It is necessary that the cellular structnre of the
beet shall be entircly degraded in order that there
shall be as little loss as possible in the subsequent
operation of pressing, which requires to be very
carefully performed, and is, in fact, repeated to
express the last attainable quantity of saccharine
juice from the pulp. See BEET PrEss.

sucreries on the Continent of

pe, the rasping forms the first of the serles of
apparatus in the extablishment ; but of late another system
has come into extensive use, and ir increasing in popularity.
It ix to have the raperies in the villages or communes, or on
farms of extensive area, and to convey the juice by un-
derground pipe-lines to a central sucrerie where the subse-
quent operations are conducted. This enables a single sugar
factory to work up the beeta of a much larger urea than
would be poaxible were the roots to be carted to the central
factory.

The system ix the invention of Linard, and some data in
reference to it are given under PipE-LINE, which ree.

Its advantages are in —

Placing the heavier portion of the work, and that in which
the larger number of workmen are employed, in the villages
in which they reside.

Increasing the area of the profitable cultivation of beet in
the neighborhood of a sucrerie.

The decreared weight to be transported.

The t 1 of thet port from the roads, which
are injured by the heavy carts.

Leaving the residual pulp in the communities where it is
needed for cattle and sheep feed.

The opportunity of purchasing the juice by the saccha-
rometer tests instead of by the weight of the roots.

In the greater number of

The Lampadius and Kluseman rasps have cylin-
drical drums furnished with knives, acting upon
the roots placed in a hopper, which partially in-
closes the circumfcrence of the rasping cylinder.
. The rdpe of Lampadius is shown at Plate XI. of Dr.
McMaurtrie's Report on the Culture, etc., of the
Sugar Beet, Special Report, No. 28, of the Depart-
ment of Agriculture, 1880.

The calculation for effectiveness is that a ma-
! chine which has 70 square decimeters of rasping

surface,and 650 turns per minute, which answers to
l a developed surface of 27,300 meters, will produce
' 1,000 kilograms of pulp per hour. One horse
| power is estimated for each 450 kilograms per hour.

In order to
Fig. 262. prevent obstruc-
t i ~ - ~f oL

Y

N
1

Kluseman's Beet-rasping Viachine,

Klnscman’s rasping machine, Fig. 262, has a
drum .1, whose perimeter is furnished with radial
blades. The roots are put into the hopper 3, and
passing downward, are caught in the flutes of the
roller ¢, which makes one turn — towards the rasp
— for cvery 25 revolutions of the rasp. ks duty
i8 to hold the roots against the rasp, and these
escape iuto the hox beneath when they are grated
sufficiently fine to pass the throat piece which is
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adjustable from beneath. a is the cog-wheel which
turns the roller c; the Eearing of the rasp cylinder
on the axis b is hidden by the machine.

The Champonnois rasp, Fig. 263, has an axis V,
Fig. 268.

Champonnois’ Beet-rasping Machine.

with heavy cast-iron arms, P, which revolve at a
rapid rate, and by centrifugal force and actual

nndin%,action force the roots delivered in the
ﬁopper against a series of rasps which are ar-
ranged circumferentially as at B B’, tearing them |
into fragments, and pushing them through the
interstices between the rasps, whence they fall ‘
into the box below.

The series of marks, looking like bars, appearing
beyond the roots, are the rasps which are set thus
close together. At T is shown the pipe for the in-
jection of water into the interior of the rasp.

The rasp of Champonnois is powerful, and pro-
duces from 6,000 to 7,000 kilograms of pulp per
hour, if it be actively fed, and is one of the most
efficient root graters.

Another form of coupe-racine is that shown in
Fig. 264, which consists of a cast-iron vase of a
frusto-conical shape mounted on a vertical shaft
which receives from 200 to 400 turns per minute.
The vase has 6 straight openings like the throats
of a Klnuc, and each of these has a toothed blade
which grates the roots, and the fragmenta pass out
at the openings.

A fixed metallic plate descends into the interior
of the vase, acting as an abutment for the roots, to

Fig. 264.

Bect-root Rasping Machine.

prevent their revolving with the vase, and is dis- | pedded, as they are simply upset and drag

tant from the surface of the blades 4 or 5 mm. | the ground.

The size of the pieces is from 0.005 to 0.010 m. X
0.003 to 0.004 m. They are expelled by centrifu-
gal action, and the apparatus requires a casing,
which is not shown in the cut.

Beet-root Rasp, Fr.
Lampadius, * Dept. Agric. Sp. Report,” No. 28, P1. XI.
Champonnozts, “De)]&nx.ﬁ{gric. Sp. Report,”’ No. 28, P1. XII.,

Beet’-root Dig'ger. This generally consists
of a sort of fork mounted on a wheeled frame and
slanting downward so as to include the root be-
tween its prongs, and lift it upward and forward.
It injares the beet to bruise it or to break the tap-
root, as it blecds and wastes the sweet juice. Fol-
lowing the fork are prongs which lift the roots
clear of the soil in which they are more or less im-

Fig. 265.

Beet-root Digger.
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Figs. 266 and 267 are other forms, made by De- | timely and excellent treatise on the inception, prog-

Iahaie-Tailleur & Bajac, Liancourt, France.
The former has a bow-shaped standard, having

Beet-root Puller.

a lifting share in front and several prongs behind,
to raise the beets and leave them on the surface of
the ground.

The latter example has a precedent share (coupe
collet) for cutting og the leaves of the beet simulta-
neonsly with the pulling of the root. Several forms
of interchangeable shares are furnished with .the
implement : shares without branches, or with two
or three branches, accordin
and the nature of the soil.

1 hectare (24 acres) per diem.

Fig. 267.

he work performed is

Beet-root Digger.
French beet-root pullers are shown in Knight's ** Report
on Agriewltwa’ Impl ts,”> Paris Expositi Reports,

® vol. v., pp. 51, 52
8ee also ** Scientific American,’ ® xxxix. 165.

Beet’-root 8li'cer.
The centrifugal root cutter of the ‘‘ Union Iron Works,"”

San Francisco, ‘‘ is composed of a statiol drum, in the
form of a truncated cone, provided with six ves, into
whiehm‘:"umangg d-toothed knives. To this

drum is pper. A horizontal shaft which
is keyed to the head pulley, carries at one of its ends a cast
jron disk, armed with two fiyers, turning in the stati
drum, and leaving a working space between the edge of ucfx
and the inner wall of the drum. The beets come from the
washing hi hrough a ch 1 into the hopper, and
thence to the drum. Iere the flyers of the disk drive them
violently against the blades of the stationary drum, where
they are cut into slices of a uniform thickness of one six-
teenth of an inch, and a width of about three eighths of an
inch. The stationary drum is surrounded by a thin casing
of sheet iron, the object of which is to direct the slices
thrown out of the machine, downward. This casing is mov-
able, 50 as to give access to the knives, and allow them to be
taken out.

This machine can cut three tons of beet-root in half an
hour, with the shaft moving at the rate of 850 revolutions
per minute. A single horse power is all that is necessary
to actuate it. The blades are fastened into the groovu by
screw bolts, and can be adjusted and set at any desired dis-
tance apart within given limits.”

Beet’-root Bu’gar Ap'pa-ra’tus. Forarecent

to the kind of beet’

ress, and success of the beet-root sugar industry in
Europe, see Dr. McMurtrie’s Report, “U. 8. De-
partment of Agriculture, Special Report, No.

® 28, 1880.

It includes also tables and maps, indica-
ting the regions in the United States in-
cluded in the belt, where the meteorologi-

onditions favorable to beet culture prevail.
dissertation on varieties of beet, analyses,
'e, manuring, harvesting, and manufacturing
»rocesses and apparatus.

uville's beet-root machinery and still, at Petit Bourg,
4 are described in Laboulaye's ** Dictionnaire des Arts

ufactures,” vol. iv., ed. 1877, Article * Distillation.’
tlso * Sucre ** in same work, ili.

3eet Puller. See BEET-RoOT DIGGER.
Beet'-root S8u’gar Ma-chin’e-ry. The se-
ries of machines made by the Upion Iron Works
of San Francigco is as follows : — .

Beet-washing machine. Grating or pulping machine.
Bone-black washer. Hydraulic Eteu

Carbonic acid pump. Lump breaking machine.
Centrifugal machine. Monte-jus.

Charcoal filter. Sugar-mixing machine.
Defecating pan. Vacuum pan.

Evaporator. Vapor pump.

Filter press. Vivifying kiln.

'hel:::‘m or references will be found under the.following

Animal charcoal revivifier.  Beet-seed drill.
Bone black revivifier.

Cane cutter.

Beet grater.
Beet Eee defecation paa.
Beet press. Cane mill.
Carbonatation.
Centrifugal fiiter.
Charcoal washer.
(Concentrating apparatus.
Condenser.

Cube-sugar machine.
Cultivator, Beet.
Defecator.

Diffusion process
Evaporator.

Filter.

Filter press.

Hand drill

Hydraulic press.
Malaxato:

T
Ridging plow.
Root cutter, Beet.

Root dig?er. Beet.
Seed dnill.
Silo for beets

Sugar diffusion process.
Vacuum pan.

Beet raspiug machine.
Beet-root digger.

Beet-root slicer.

Beet-root sugar apparatus.

Beet-seed’ Drill. A machine for drilling
beets, usually upon a ridge listed up.

Fig. 268 is a drill for beet-seed or turnips, made
by Corbett & Peele, of Shrewsbury, England. It is

cially adapted for sowing on the summits of
ridges. The machine drills two parallel rows. On
each side of the machine is a concave ridging-roller,
a hollow share which receives seed from the box
above, and an iron roller for covering the seed. The
seed-wheels are of the usual English form, havin,
little hemispherical cups which dip up seed an
drop it into hoppers, from which conductors lead
to the hollow shares which open the furrows.

The beet-seed drill of Smyth & Sons, of Peasen-
hall (Suffolk), England, has a range of 5 hoes with
a distance apart of 0.45 meter, but the machines
vary in the number and interval distance of the
hoes and in price.

The seeding is performed by its own set of con-
ductors and hoes, in such manner that the fertilizer
is covered with earth in advance of the deposit of
the seed, which is not placed in contact with the
fertilizer, so that the special nourishment to the

roots of the young plant is not furnished until they
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Fig. 268 nots,” to give the signal for the mas
The bell refrain in * Les Cloches d.

nouailles”’ is familiar to most of us.

Sets of bells are used in military 1

a number being fixed one above a1
on a frame of iron, and ranged di
cally in the order of their sizes. Th
made to vibrate by a little hammer.
GLOCKENSPEIL, GONG, PaviLLox
xois, “ Mech. Dict.”’

The bells in Japan arenot rounded wit
pers, but with suspended levers of wood, n
o battering-ram, striking the bell on the on

~ee Report on Bells by H. K. Oliver, in
sx_l"é,_‘vol. vii., ‘“Centennial Ezhibition R.
|I. D0,

Casting . . . . ®‘“Manufacturerand I
viii. 54, 228.
Clapper and Hammer, Br.
Mackenzie * ““Engincer,” xlix. 268.

. . Mending. Riggs . . *““Scientific American,” xxx
Beet-seed or Turnip Drill. Church “Iron Age,’’ xxii., Dec. 26,

have attained a certain development. The concave- | 2. The enlarged end of a pipe which recei
faced rollers, which are independent of the hoes, fol- | smaller end of the next pipe in line. The
low in the rear and make a little ridge over the seed | usually packed with lead or cement. I'he
and fertilizer, which compacts the soil and makes | usual mode of connection is by flange, whicl
the row of plants more conspicuous in the earlier | 3. The cover in the hopper of a blast {
stages of their growth. top. See BELL AND Horrer.

Fig. 269, Bell and Hop'per. (M etallurgy.) The

Fig. 271.

2|

Belis for Mains
Beet-seed Drill. ing device on top of a
blast furnace.  The
bell is dropped to al-
low the contents of
the hopper to fall into
the shaft.
A is the hopper in which the stock is p
feed the furnace. B is an extension of
per, called the mouth-piece. € is the I

Fig. 272.

. Bell T-Pipe.

. Double Bell.

. Bell and Reducer
. Flan

Bell.
. Snddf:flﬂanged Be

The device shown in Fig. 270 is for attachment
to the ordinary drills of this firm to adapt them to
drilling beet seed. The roller has flat, concave, or
convex face, as may be ordered.

Fig. 270.

NN

Beet-seed Planter.

English and French beet-drills are shown in Dr. McMur-
trie’s Report No. 28, Special, Dep. of Agriculture: and in Dr.
Knight's report, ‘ Paris Exposition Reports,” = v., 115-117.

Bell. (Music.) 1. An instrument in an orches-
tra, used for dramatic effects. According to tone
they are known as high bells or low bells.  Berlioz
quotes the use of the former in the graceful chorus
in the second act of “Guillaume Tell,” of which the | the hopper called a bell, which is lowere
burden is “voici la nuit ;" and of the bell in low F, , able distance when feeding the stock to
in the 4th act of Meyerbeer's opera, the “ Hugue- ' nace. D is an apron or fender, attache
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mouth-piece B, to prevent the stock from striking
the walls of the furnace. The apron is secured to
the hopper by straps d d.

Bell Chuck. Whitworth’s lathe chuck, made
bell-shaped, with set-screws by which
the object is clamped.

Bell Cord. (Railway.) A cord
running continuously through the cars,
and leading to a signal bell on the en-
gine. It forms a means of communi- §
cation between the conductor and eun-
gineer.

Forall the parts and fittings, see ** Car Build-

Fig. 273.

15" Dictionary,” pp. 8-10, and illustrutions Dell Chuck.
cited, pp. 392 ef seq.
The inventor of the bell cord on cars was Capt. Ayres,

who, in 1842, introduced it on the train of which he was
eonductor. — Paterson (N. J.) Press.

Bell Mag’net. An audible alarm. A clapper
is caused to strike the bell Kig. 274
by completing the clectric
arcuit, the connecting
wire leading from the
apartment whence the call
proceeds.

Electric bells are now
extremely common iu de-

rtments, offices, manu-
actories; placing a (fro-

rietor or superintendent
In connection with any
office or department in his
buildiug or abroad.

Bell Met’al. Analloy
which does not tarnish nor
crack, has a good sound,
and relatively moderate
weight, is prepared as fol-
lows: —

Nickel 1 pound, copper
6 pounds, are melted and
covled.

Add zinc 1 pound, alu-
minum § ounce. Melt

Bell Magnet.
and cool.

Melt and add  ounce quicksilver and 6 pounds |

melted copper.
Other recipes : —

Iron. | Zine.
i |

Lead.

Useful bell metal . .
Uxeful bell metal .

House bella . . . . 16
Soft musical bells
Common bells . .
Bells of Rouen . . !
Chinese gongs . . . |

2.13

[ I A -t}

LN - |
P

40
40 1" I

An imitation silver, having sonorous quality :

Take one part of pure pulverized manganese, one part of
copper filings, and two parts of animal charcoal. Intimately
mix these substances and expose the mixture to s high tem-
perature in a graphite crucible. After cooling, will be
found at the bottom of the crucible, a sub,
appearance and sound of silver. This substance is ductile,
malleable, and easily takes the finish of silver.

. Bellows Steam-en’gine. A form of engine
invented by Reilley, in which steam extends longi-
tudinally an expansible bellows-sided chamber, the
head of which carries gudgeons which connect by
rods to the crank shaft. The moving head, the
equivalent of a piston, is in fact placed berween
two such chambers, which act upon it in succession.

* Scientific American Supplement,’’ * 181.

having the |

Bell Pump. A bellshaped pump; used in
cleaning gas and secrviee pipes.

Harris, Grifin & Co., in “American Gas-light Journal,”
*July 3, 1876, p. 9.

Bell Punch. A hand-punch, for perforating a
ticket or trip slip. It secures the piece punched
out, and rings a bell; in some instruments it also
registers the fares collected.

Bell Ring’er. Reese'’s bell-ringer, for ringing
the bells of locomotives, is an application of steam
to a small piston, which acts upon a sliding bar
connected to the bell crank.

“Railroad Gazette,’ ® xxiv. 415.

Bell Rope. Sce BELL-CORD.

Bell Strap. A signal strap in a street car,
reaching along the ceiling to a bell at the forward
end. It forms the means of communication be-
tween the conductor and the driver; or, in some
cars, the passengers and the driver.

Bell Tel’e-graph. An iundicator for hotels,
steamers, etc. A "
series of plates in- Fig. 216
scribed with the
numbers of the
rooms; the ordinary
wants of the guests,
| ete., are connected
" by wires with the
various apartments,
and are displaced
so as to attract the
attention of the
clerk in waiting, by
‘touching appro-

priate knobs in the

various rooms.

In the illustration
the apparatus is an
alarm telegraph, in
which an indicator for each of six apartments
may show where the entrance of unauthorized per-
sons has taken place.

| Bell Tel’e-phone.
of Alexander G. Bell.
MITTER, etc.

Bel'ly-pipe. A flaring blast-pipe nozzle for
blast furnaces. In Vielhaber’s patent, 182,621, —
the belly-pipe nozzle is hollow, and has inlet and
outlet pipes for the circulation of water there
through. See, also, WATER BREAST.
| " Belt. (Mining.) 1. A body strap with chain at-
‘ tached by which miners draw corves in the work-

ings.

2. A strap for transmitting motion.

The following dimensions and weights of large belts are
given in the journals: —

New Jersey Zinc Co., Newark, N. J., 102 long, ¥ wide,
2,200 lbs. weight.

J.hB. Hoyt, New York, 186} long, & wide, 2212 Ibs.
weight.

! P, Jewell & Sons, Hartford, Conn., 147}/ long, 3’ wide,
1,130 1bs. weight.

N. Y. Belting and Packing Co. (Makers), 331’ long, # wide,
4,000 1bs. weight. For use in N. Y. Central and Hudson
River Railroad Elevator, Sixtieth Street, New York. X

Sampson & Co., Manchester, England, 90 long. 38/ wide.
Said by ‘‘British Trade Journal'" to be ‘‘ the largest ever
made in England.’

Bell Telegraph.

The articulating telephone
See TELEPHONE, TRaNS.

Belt Clamp. A device for approaching the
ends of belts in positivn in order to lace or other-
wise attach them.

Fig. 276 has two wooden vises clamped fast to the
respective belt-ends, and drawn together by cords
and pulleys in order to approuch the ends of the
belt and hold them while being laced.




BELT CLAMP.

Fig 276.

Spiers's Belt Clamp.

Belt Coupling. A device for attaching the

ends of a belt. Sce BELT FASTENER.
Belt Fast’en-er. In addition to the examples
of means for

Fig. 277.

i

Lincolne’s Belt Fastener.

attaching the
ends of belts,
and shown in
Fig. 649, “Mech.
Dict.,” several
See also BELT SCREW.

In Fig. 278 a row of
holes being made in
each end of the belt, the
staples are inserted there-
in, and the ends turned
down and clinched.

Fig. 279 shows Greenc’s
belt-fastener and the tool
for inserting the headed

others are here shown.
Fig. 278.

pins.

In Fig. 280, in addition
to the security of the usual
method of attaching the
cord to the coupling,—
by screwing it in and then riveting, —a gimlet-

Qiinched Staple Belt
Fastener.

Greene's Belt Fastener.

of the same pitch as the threads in
the couplini,e{)enetratcs the center of the cord.
Harris's belt fastener is a shield-shaped piece
with hooking studs. It is applied as follows: Lay
the casting, teeth uppermost, on something solid,
place one end of the strap on one of the sets of

" pointed screw,
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Fig. 280.

MeBride's Coupling for Round Belts an.

teeth and hammer it on. Repeat the
with the other end of the strap on the
set of teeth. The

PFig. R1.

curve of the plate

gives the hooking

position to the
teeth.

The following
notices may be re-
ferred to: —

Belt'ing.

don.

Steel belting, *“American Artizan,” Aug. 2,1

Round belts of catgut or hemp, Fairbairn:
Millwork,” ii. 1. )

Round belts in multi-grooved pulleys, *Ne
nal,”” 1857, N. §. vi. 163

Comparison of rubber,
leather. J. B. Hoyt, quoted in Coopel
kine’s “ Machinery and Millwork.”

Gut woven into ribhons, Edwards, Eng., Ct
ing.” 128.

Woolen bands, Heywood, Eng., Cooper's ** I

Gutta-percha with wire-gauze core, Rattier, |
“Belting,” 129,

Raw hide. ** Engineering,” June 19, 1874.

Russian sheet-iron, Spiers, Cooper’s ** Belting

Alexander, Wide leather belting,® Patent Jut

Vulecanized rubber belts, Cooper’s ¢ Belting,”

Kdge-laid belt,* Leigh, Coo r's * Belting,””
Haines. Eng., Patent Feb. 14, 1860.

Paper belting, (rane, Cooper’s ¢ Belting "’ 1

Water-proofed belting, Cooper's *‘ Belting,” 2

Angular belting, Undertood, Cooper's ** Belt

: gutta-percha, and
'8 Beltn
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Angular belting, J. B. Hoyt, Cooper’s ‘‘ Belting," 206.
Compound Mlu, European, Axchincloss, ‘‘ Paris
Report, .
teel wire tiat woven belting, *‘ Practical Mechanical Jour-
nal,” Nov., 1867, 287. -
in sheet metal coated with rubber, Sanderson, Eng.,
Patent Dec. 8, 1862
Strips of metal covered with gum, made into a flat band,
with a weft of hemp, Spile, En{., Patent Nov. 9, 1869.
Woolen belt covered with resinous cement, * London Mech.
Mag.,”” March, 1868, . A
Alternate links of leather and metal, Clissold, * Franklin
Institute Journal,”” Aug., 1868, p. 121. X
Consult Cooper’s ‘* Treatise on the Use of Belting,” 810 pp.
Phila., 1878.
1t contains a large collection of authorities, figures, tables,
rules, and formulas.
Woven cotton . . . . “Iron Age,” xxi., Jan. 10, 24.
Calculating power of . ‘Scientific American Sup.,” 612.
Jewells’ factory . . .®*‘‘Scientific American,” xlil. 95.

Belt'ing Ce-ment’. For leathern belting.
Take common glue and American isinglass, equal
parts, place them in a boiler and add water suffi-
cient to just cover the whole. Let it soak ten
hours, then bring the whole to a boiling heat, and
add pure tannin until the whole becomes ropy or
appears like the white of eggs. Apply it warm.
Buff the grain off the leather where 1t is to be ce-
mented ; rub the joint surfaces solidly together, let
it dry for a few hours, and it is ready for practical
use ; it is said that, if properly put together, it will
not need riveting.

Belt La’cing.
Dried uo:l '?mhcing .. Delting Cooper:n :“g:ﬁmg,’," }g
Directions for 4 g Cooper's ing, .
Anman . . . . . p'pe. e e . Y8 Am.)” Ju:,f 1866.

Belt Bcrew. A clamp screw for fastening
belts. The fastening consists of two screws, one
Fig. 22 with a right and one
. with a left hand thread.
The former is of bronze
and has a coarse exte-
rior thread cut coni-
cally, while the hollow
has a fine thread
tapped inside. The in-
terior screw is of steel,
. - znd has a eonic:l sh%t;l;
. er underneath.
| Nonmenials Belt Sorew. 1o 4 of both screws are
slightly rounded and formed with circular grooves
on the under side, t:.five them a firm grip on the
leather. The coni screw is first run into the

Fig. 283. Fig. 284.

Noyes® Belt Tightener.
leather, and the steel screw is then in-
troduced. The belt is run with the
head of the latter on the inner side.

¢ Emgineering,” * xxvili. 69.
 Engineer,” . * xlviii. 84.

Belt Shipper.
Belt 8hip’per. 1. A pivoted lever, to shift a

belt from a tight to a loose pulley, or vice versa.
Fig. 653, “Mech. Dict.”

2. A hand implement: a conical pin with a
flange, on the end of a staff. See Fig. 273.

Selig . . . . . “ Engineering,”’ * xxiv., 135.
Coo.gor on “ Belting,” ﬁ}!’ i %

Belt Ten’sion Ap’pa-ra‘tus. Apparatus for
determining the variation of tension of belts, used
by A. Morin, * Cooper’s “Belting,” 244. See also
“Morin’s Mechanics,” N. Y., 1860.

Belt Tight'en-er. In Noyes’ belt tightener
the pulley is journaled in an iron frame capable of
being moved in slides by means of rack and pinion,
to il;)cerease or diminish the frictional adherence of
the belt.

Tightener . . . Walker. . . ®‘‘Am. Miller,” v. 141
Tightening pulleys, Sellers . . .

* “Engineer,” xlii. 64.
Cresson . . . *‘“Engineer.” xlii.64.
Jones § Laughlin. * ** Engineer,” xlii. 64.

Fig. 285.

Belt Punch and Cutter.

Belt Tool. A combination of punch, cutter,
awl, and nippers,
Fig. 286.

Reynolds's Joiners’ Bench Cramp (English).

Bench Cramp. A clamping tool used on a
bench in securing pieces of work together, or hold-
ing a piece while under treatment.

Fig. 287.

Benca Drills. (Atlantic Works.)

Bench Drill. A hand or machine-drill attach-
able to a bench.
Fig. 287 shows : —

a. A band-drill on vise-bench, the spindle horisoutal
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b. Drill arranged with cone for countershaft, and adapted | against the pulling of the sailmaker a:

to be driven by power or by hand ; the xpindle adjusted by | Lig canvas taut to make a straight seam.
the foot.

¢. Drill on vise-bench : Fig. 288, | Bench 8Screw. The screw for fas
spindle vertical. vise jaw of a carpenter’s bench.
Bench Dril'lling ! Fig. 292.

Ma-chine’. In Sir
Joseph  Whitworth's
bench drill, the ma-
chine is fixed to a
bench, and the work
on the rest is raised
to the drill by hand-
lever or treadle.
Bench Forge. A
small hearth and
blower, to be used on
a workmau’s bench.
Fig. 289. Such a
forge will weigh 50
pounds, and heat to
redness §” iron in two
minutes.
Bench Hatch’et.
One of the form shown
in Fig. 293, is used in
bench-work.
Bench Lev’el.
A machinist’s . level, Machine.
Fig. 290, used in setting up machines in placing |
their beds strictly horizontal. i

Bench Screws.

|
Fig. % i
{ a, is the ordinary wooden bench screy
i b, is an iron screw with iron handle.
I ¢, d, are iron screws with wooden hax
| Bench 8top. A deviceona
carpenter’s bench which can be
raised to hold a piece which is
being worked, agamnst the thrust
of a plane. In the ordinary form [

it is & square prism which is lifted
i above the general level of the
beuch, but in the superior forms
shown in Fig. 294 the piece is of
iron, has a talon and 1s adjusta- l

ble. The bench stop on the left

in Fig. 294 has a screw socket in
which the stop is raised and held

by a screw. The other bench B
stop in the figure is held by a cam-
piece which 13 controlled by a screw.

© Empire " Bench Forge. Fig. 204.
Bench 8ail’-hook. A hook used by sailors | i

Fig. £90.

Bench Level.
and sail-makers as a holder for the sail when sew-
Fig. 291.
Sailnakers® Bench Hook. Bench Stops.
ing. The loop being passed over a nail or other Bend. A flexed pipe, changin
object, the sail is caught upon the hook and held | If it be angular, it becomes a branch.
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BENT BEAM.

Bend'’ing and Straight’en-ing Ma-chine’.
A machine for bending or straightening iron bars
or plates.

Pipe Bends.
e. Eighth bend. e. Offset bend.
4. Planged eighth bend. /. Flanged offset bend.
¢. L or quarter bend. . Return bend.

d. Flanged L bend. . Double hub bend.

Bement's machine js capable of bending plates of
any length up to 104". Both lower rolls have a posi-
tive motion by gearing and are driven by two belts,
by which they can be run in either direction. Each
of the rolls is cast upon a large wrought iron shaft
forming the journal bearings, the upper one being
extended at one end to receive the pressure of a
screw, which sapports the upper roll when a circle
or flue is to be removed at the other end, the jointed
bearing being movable for that purpose. The two
ends oflhe upper roll have a vertical adjustment,
together, or separately, by hand-wheels at the end
of the machine. The unsual diameter of the lower
rolls is 10”, upper voll 117,

Tweddell’s hydraulic bending and straightening
machine for angle-iron, beams, pipes, etc., has no

Tweddell's Hydmulici&mll'ngﬁand St;a;ghteningﬂlathiu.‘

gearing, and the pressnre cannot exceed that due

to the accumulator. The machines are generally

made to work at a pressure of 1,500 lbs. per square

inch, this being the pressure at which Tweddell’s
7

riveting, punching, and shearing machines work ;
but they can be made to work at any other pressure
if desired. The position of the abutting blocks is
altered by means of a right and left-handed screw,
thus cnsuring exact work and saving much labor.
The stroke of the machine can be varied from
ni to the maximum travel ; this is an advantage
over a geared machine, or when a cam is used,
since the cam must either complete its revolution,
or else a break-down occurs, should too large a picce
of work be putin. By means of the tappet-gcar
exact uniformity of stroke can be obtained for con-
secutive operations ; the valve can be worked by the
man’s foot if desired, leaving his hand free; and
the pressure can be kept on as long as desired.
Several of these machines of different powers
are found in the British and French government

dock-yards.

Hyd. Toulon Arsenal . .*‘Engineer,”’ xlili. 24.
Bennie,Br. . . . . . .*‘“Engineer,’ xliv. 886.

Bar Straightening Machine . ‘Ifron Age,’’ xix.,Jan. 18, 8.
Howelg e o e e . J®“Scientific Am.," xxxiv. 308.

Fig. 297.

Blacksmith’s Bending Machine. (French.)

Bend’ing Ma-chine’. Fir. 297 shows a
- "=~ machine, for cart and wagou tires.

It is adjustable in respect of the

proximity of the wheels, in or-

) der to regulate the radius of the

curve of the tire to suit wheels
of varying sizes.

Bend'ing Tool. (Black-
smithing.) A tool for bendinga
heated rod. In one form shown
in Fig. 298 it is a hand-har with
a crotch; in the other the
crotch is to be planted in the
hardy-hole of the anvil, in the
manner of a swage-tool.

Bent Beam.

An article on bent and built arched
beams, published in the * Building
News,”” was reproduced in *‘ Scientific
American Supplement,” ® 2035. It has
references, ancient and

5 numerous
modern.
B cee aiso Figs. 812-816, pp.138.139
““Mech. Dict.,” and Price’s * Briti,
C ter.")
L’ Orme’s ** Nouvelles Inventions pour bien Bastir,”' 1561.
’s ‘‘ Nowveaw Systéme d’Ares pour les Grandes Char-
pentes.”’ Paris, 1828.
Tyedgold's ** Carpentry.”
it’s ** Cyclopedia of Architecture.*:
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Be-rard’ Steel. (Metallurgy.) Steel made | Be-si-clom’e-ter. (Optical) An
by adding hydrogen gas to the air-blast of Besse- | which indicates the proper breadth of
mer, to remove sulphur, phosphorus, and arsenic. Fig. 300
Fig. 298,
Bending Tools. Besiclometer.
Ben-zine’. A hydrocarbon product of petro- | between hinges; that is to say, the bre:
leum. forehead.
Ben-zole’. A hydro-carbon product of coal, Bes’se-mer Steel. (Metallurgy.)
made from coal-tar. Distinguishable from benzine | in convertors from cast iron. X blas

by placing a piece of pitch iu a test-tube. Benzole
dissolves it into a tar-like mass Benzine is scarcely
colored by the pitch.

Benzole, its compounds and derivatives,
«

‘ Seientific American,” xliii. 200.

Fig 299.

Bent Trimmer.

Bent Trim’mer. A tailor’s shears, bent in the !
handle so as to make the scissors run more readily |
apon the board on which the cutting is being done.

Bent Wood Fur’ni-ture. A Vienna indus- l
try which has been widely extended of late. i

The wood employed is Carpathian mountain
beech. The practice in Kohn’s factory, in Vienna,
is about as follows : —

|
i

¢ The wood to be utilized is cut in the forest, by means of
easily transportable ateam saw-mills, directly into strips of
the dimensions that the separate pieces of the furniture have
in the rough. These strips are then conveyed to the factory,
where a considerable quantity is simultaneously subjected
to the action of steam, until it is both thoroughly saturated
therewith, and the vegetable juices largely removed. In this
condition the wood iz extremely flexible, and when dried is
far more durable than when in its natural state, inasmuch
ax the operation washes out all the soluble constituents and
leavex the unalterable cellulose, or woody fibre, behind.

‘¢ After steaming, each of the pieces is forced into an iron
form, having the shape which the stock is finally destined to
possesy, and allowed to remain there until quite dry. The
several subsequent process¢s of joining and finishing, in-

d ar-

driven through the molten metal to «
carbon and silicon. Spiegeleisen is addes
oxides. See pp. 277, 2364, 2365, “Mech

‘ At the period of the Crimean war, the B:
production of all kinds of steel was only
tons, but immediately after the close of
Bessemer process was invented, and in
than 850,000 tons of steel were made by it
Britain.

** The production of Bessemer steel in al
1879 was about 2,700,000 gross tons of ingc
000 tons of rails. .

o Ingots.

COUNTRY. Gross tons.
United States . . . . . . 829,439
Great Britain . . . . . . 834,711
Germany e e e 450,000
France . . e e e e 250,000
Belgium « e e . . 100,000
Austria . e 100,000
Russia . . . .. 50,000
Sweden . 20,000
Total . . . . . | 2,634,160

¢ There are eleven establishments in the Un
the facture of B: Steel —one in !
in Pennsylvania, one in Ohio, three in 1llino
Missouri ; all of these, except the last, were ir

| 1878. Each establishment has two convertors

J. Morrell.

See A. L. Holley’s report of Group I., “(C
ports,” fii., pp. 85-87.

“ The Bessemer practioe of the United States
by that of any other oount% in the world.
Britain falls far behind it. With 114 converto
of which may be presumed to have been active

duced in 1878 only 850,000 tons of ingo

volved in the union of the bent sticks into the pl
ticle of furniture, need not be dexcribed. :

““The advantages possessed by furniture constructed of bent
instead of sawed pieces may be briefly summarized as fol-
lowa: The bent wood furniture possesses superior strength
and durability, with the smallest quantity of material, which
permits of that admirable combination of lightness with ele-
gance of design which characterizes this class of furniture.
The widest scope is allowed for the exercise of artistic talent
since the bending process permits of the production of the
most varied and intricate patterns.” — Official Report.

Ber’lin I'ron Work. Very fine cast-iron work '
such as jewelry, chains, etc., made in Berlin. The :
art is said to have originated in 1813, when the .
people of Prussia generally gave their jhelwelry to ;
the government to assist in resistin apoleon,
and received in exchange similar articles made of
cast iron. Some of the separate pieces of which
these articles are made up are so small that it is
said that there are uearly 10,000 in a pound weight.

Berth. A bed in a vessel’s cabin or state-room,
or in a sleeping car.

Berth, Ship’s, Self Leveling.
Huston . .  ‘‘Scientific American,” xlii. 841.

Berth, Swinging.

Andrews . . *‘ Scientific American Supplement,’ 125.
Couch, Equilibrio.

Anderson . ® Y Scientific American,” xxxvii. 184.

2. A position occupied by a vessel alongside a
quay or wharf.

United States in the same year, with 22 conv:
of which were active, produooni exactly 663,77
of ingots.

¢ The firm of Brown, Bayley & Dixon, of |
land, exhibited at the Paris Exposition, 1878, a
rolled direct from the ingot,and bent into four
each, the whole measuring 4}/ across.”” — Hoi
rell.

The following may be consulted : —

Bessemer, Account of . “Sc. Am. Su;
Convertor bottom, Jones . .*‘Iron Age, x
Bessemer’s Inventions . . “8e. Am.," x
Ladle stopper, Lance, Br. .*‘‘Engineer,’” 3
Beasemer plant
Brown, Bayley 4’ Dizon,Br. ** Engineer,”" 1

Cambria Iron Works . .
Cleveland . . . . . .
Edgar Thomson Co.. . .
Holland . . . . . .
Basic process, Holley . .
Vulcan Iron Co., §t. Louis.

® 4 Engineering,
® ¢ Engineering,
“Iron Age,”” x1
® Se. Am. Suy
e Engineering
"‘Er%guning.
‘“Iron Age,'" xvii
“Van Nostrar
xviii. 239.

Steel apparatus . . . . *“Sc. Amer.”

Bé’'ton. The aqueduct from La
Paris, 135 miles long, is nearly entir
Coignet. The Fontainebleau section ¢
over dry quicksand, is composed of
arches, some of them 50" high. Ei

Bessemer steel, ** Times” .
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bridges of span from 75’ to 90” are also of beton. Pig. 303.
For foundation and gravel walls, the composition
is, sand 24§, ira.vel 24, hydraulic lime 1, Portland
cement }. For pillars, abutments, etc., sand 4,

hydraulic lime 1.~ The other portions, sand 4, hy-
draulic lime 1, Portland cement } to §.

The ingredients are mixed in a dry state, then

slightly moistened and ground in a mill that trans-
forms it into a paste almost dry, which is then di-
rectly put into the molds. The latter are made of
wood lined with sheet iron on the inside. The ma-
terial is thrown into them by hand and stamped.
As soon as the mold is filled it is turned out and
left to dry for a few days, as it is ouly then that it
will bear transportation.  Compressed beton pipe is
hard, compact, homogeneous, and resists a very
high pressure. It has a smooth surface, so that
the flow of the water is greatly facilitated.
this pipe is absolutely tight, filtration of noxious
matter is impossible.

As

The Santorin béton used at Pola, was composed of Santorin |
earth —a volcanic produ:t from the Greek island of Santo- |

rino —and common lime paste, in the proportion of 7 cubic
feet of the former to 2 cubic feet of the latter, forming the
hydraulic mortar; and to this was added 7 cubic feet of
broken stone of the size usually employed in making con-
crete. The whole yielded a batch containing 9 cubic feet,

was made into a conical heap, and tempered by open air ex- |

posure for a period varying from one day fo three days,
when the heaps were ready to be used under water.

General Q. A. Gillmore's Report on Béton aggloméré, or |
Coignet Béton, is the subject of u Report of the Corps of |

Engineers, U. 3. Army, Washington, 1571, and contains full
and detailed information on the subject.
Consult : —
Béton. . . . . . . *“Manufact. and Builder,” x. 128.
Béton, Examples of . ®‘‘Scientific American Sup.,” 1872.
Manufacture, Goodridge ** Scientific Amer.,” xxxvii. 201.
Repairing with, Goodridge “ Scientific American Sup.,” 1509.
Under water . . . . ‘“‘Scientific American,’’ xxxvi. 246.
Fountain in Prospect Park, Brooklyn.
4 Se. Am.,”" xxxviii. 215.
Aqueduct of La Vanne. * ‘‘Sc. Am.,” xxxiv. 194.
® 4 Sc. Am. Sup.,” 660.
Manufacture of Béton blocks, N. Y. Docks.
8. Am. Sup.," 364.
List of uses of Béton : fountains, arches tunnels, foun-
dations, buildings, plers, floors, ete. *'/Sc. Am. Sup.,”
Pp. 1873-74.

Bev’el. An instrument with a handle and ad-

ustable blade, the
atter, in the exam-
ple shown, being

weured at any an-

iliar arrangement.

1¢ thumb-piece at

the lower end of the handle the
longer lever acts upon the shorter |

one, which latter, being attached |

to a nut inside the upper end of the {
haudle, operates as a wrench to turn it

apon the screw, and thus fasten or re-‘

i

lease the blade.
Bradshaw’s bevel, ® “* 8. Amer.,” xxxv. 838.

Bev'eled Fur'ni-ture.

Bevel..  The side-sticks and fool-

sticks used in $mposing forms or lock-

ing up galleys; beveled (tapered)

pieces of wood or metal, less than
type high.

Bev’eled Wash’er. A washer
with an upper face oblique with the
base, 80 that a nut with oblique pre-
sentation may seat itself squarely
upon it.

Bev’el Fel'ly-pla’-ner. A machine for dress- |
ing the sides of fellies or bent rims, either square
or beveling. It has a strong feed, easily regulated,
and is adjustable for different sizes of fellies, and |

(Printing.)
Fig. 302

-
D>

Beveled Washer.

Bevel Felly-planer. (Fay § Co.)

from square to bevel work. It bevels the rims be-
fore they are rounded inside, ready for finishing by
the sand belts.

Bev’el-gear’ Cut’ting Ma-chine’. Corliss’s
bevel-gear cutting machine was shown in the Ma-
chinery Hall, Philadelphia, 1876, near the great
beam-engine. See “Centennial Report.”

Grub’s bevel-gear cutter was shown in the Ger-

man section of the same Exhibition. See Grar
CUTTER.
Corkliss & ‘‘Engineering,” xxv. 288,
Corkiss & ““Eagineer,’” xlii. 364.
Corliss ® ““Se. American Sup.," 783.
Corliss * “Se. dmerican Sup.,” 869.

Anton, Fetu § Deliége, Belg. * ‘‘ Engincering,” xxvii. 195.
Bev’el-head Bolt. A carriage bolt with a
truncated conical head, as seen in Fig. Fig. 304
304. paagy
Bev’el Hub. A form of bent pipe
connection. See Hus, Bewnb.
Bev’el-ing Ma-chine’. 1. (Stereo-
typing.) A machine for dressing off and
beveling the edges of stereotype and elec-
trotype plates equally on all sides, and
parallel to the matter. The edge of the
rinting matter is placed against an ad-
Justable side gage, secured in this posi-
tion by clamps, and passed quickly be-
fore the revolving cutter, a stationary
cutter at the same time taking off the
sharp corner from the under edge of the
late. The table can be adjusted in
eight and also inclined to give a bevel
more or less acute, and the revolving cutter-head
is adjustable horizontally to suit the position of the
table. A brass cover over the cutter prevents the

Bevelhead
Bott.

' chips from dlying, and drops them into a box be-
low.

2. (Bookbinding.) A clamp for holding binders’
boards while being beveled by the knife.
In Sanborn’s machine, Fig. 305, the board is

t placed between the jaws, and the upper jaw

brought down by the treadle to clamp and hold the
board. The board is adjusted by back and front
gages. The paring knife has the two metallic
edges to guide it.

ig. 306 is Hoe’s machine for the same purpose.
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BEVEL SAWING MACHIN

Fig. 305.

Foot Beveling Machune.

It is of metal. The plane runs in an oblique chan-

nel s0 as to use the whole edge of the knife, and

give a shearing cut to the board. The table is
Fie 3K

ldjunulun: W l‘“.\ Ilf\'llll('(l [UANY N i1ue ll.ont
gage or stop is formed by the farther edge of the
groove : the end gage is movable on the table.

Fie. 307

betvet Jack.

Bev’el Jack. Anintermediate geari:
a prime motor and a machine to be dr
the motion of a tumbling rod is to be
cated to a band, and thereby to the macl

In the bevel jack the gearing is by |
and pinion.

In England called aun intermediate mot.

Bev’el Joint. A miter or sloping
faces being dressed to an angle, usually «

Bev'’el Pla’ter. A miill for rolling t
circular plates. The thickness is decrea
center circle to the edge; such plates
for shingle and venecring saws.

“‘ Seientific Amnerican Su,

Jepson . . . . .
Pedder § Abel . . “ Scientific American Suy

Bev’el Pro-tract’or. A drafting

Bevel Protractor.

with a pivoted sliding arm, which has a
divided to degrees. Fig. 308.
Bev’el Rest for Band 8aw Cut

Fig. 309.

Rest for Bevel Cutting with Band Saw (A
holder for stuff on the band-raw table,
arc adjustment of being inclined so as
the stuff obliquely to the table base to
any angle by the saw.

Fig. 310.

Bevel Sawing Machine.

Bev’el 8aw’'ing Ma-chine’. A:
table of which has underneath sector
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%0 as to be set at any inclination, and present the
stutf to be split obliquely by the saw.
See also BAND Saw, Fig. 196 supra, and Plate I11., opp. p.
78 ; also BEVEL SCROLL-sAW, p. 279, Fig. 669, * Mech. Drct.”
Bi'ar-etz. (Falric.) A French goods, warp
and weft of merino wool, and woven with a corded
or cannel armure.
Bi'as Meas’ure. A graduated measure with

Fig. 311.

Bias Measure.

ends at angles of 45° with the base, to assist in
measuring and marking off or cutting goods to be
“cut on the bias.”

Bibb. A bent-nosed faucet.

Plumbers catalogues cite many varieties : three are shown
in Fig. 672, p. 280, ** Mech. Dict.”> Others are known as —

Plain Bibbs, Compression Bibbs,
Hose Bibbs, Telegraph Bibbs,
Wash-tray Bibbs, Bath Bibbs, etc.

Biche’roux Fur'nace. (Metallurgy.) One
of GAS-GENERATING FURNACE, which see.

lg consult : —

‘“Engineering and Mining Journal,” * xxi. 56; xxiv. 862.

‘“ Scientific American Supplement,” * Ixxxviii. 1831.

‘“Ion Age . ® xvil., Jan. 13, p. 4.
an.

J
“Engincer " . . *xlvi. 91

Bi-chro’'mate Bat'te-ry. (Electricity.) One
in which bichromate of potash with dilute sulphuric
acid is used as an exciting fluid.

Grenet’s is a familiar instance, having a zinc ele-
ment between two carbons.

Prescott’s ** Electricity ™ c e
*‘Niaudet,”” American translation .

29, p. 1.

© B 2,

“English Mechanic” . . . . . xxili. * 12, %468.
Simple form of. ‘‘Se. American Sup.," * 2263.

Erck, ** Scientific American” . . . xl. 169.
Brgstrom, ‘‘ Sc. American Sup.,”’ . .

8791.
McCarty. “ Sc. American Sup.,” . . 8791

Bi'‘cy-cle. A two-wheeled vehicle, the ultima
. ratio of the old velocipede. '

The * Paragon’” may serve as an example. The
spokes are of wire, and on the spider-web princi-
li‘e' each spoke having an independent tension.

he fellics are of angle iron, the angle holding
the round hoop of caoutchouc, §”” diameter, which
is secured by cement.
the front wheel runs on conical bearings.

The pedals are of two kinds : wooden blocks with
steel bushes and pins, and oval or triangular pedals
composed of steel pins, mounted in brass, and cov-
ered with India-rubber.

The handles are of rosewood, ebouy, or ivory,
upon a steel rod, the support of polished gun-
metal, level with the top of the socket, an arrange-
ment found to render it easier to mount and dis-
mount, and giving more command over the ma-
;hine generally, both in ascending hills and on the

evel.

Leg-rests are of two kinds, one of which is fixed
to the front fork, folding up when not in use, and
the other over the front wheel.

The saddle is placed as near the wheel as practi-
cable, to enable a rider to use a machine with
wheels as high as possible.

The backbone is tubular; |

Turner, Eng. .
English .

¢ Columbia ** . .

. *“Sc. American Sup.,”” 1999.
* ' Sec. American Sup.,” 856.
“Sc. American Sup.,”" 1283.
. ® “Sc. American,’ xl. 35.
® 4 Se. American Sup.,”” 2586.

Garrood . . . . . . . ® Y Se, American Sup.,” 1569,
Manufacture . ®8c. American,’ xlii. 181.
Otto ® 4Se. American,’’ xxxix. 42.

“Paragon,” ** Ariel," ete.’
Bi-cus’pid For’ceps.
Fig. 312.

* ¢ Sc. American Sup.,”” 1160.
(Dentistry.) Forceps

Forreps for Upper or Lower Bicuspids.

with moderately narrow curved beaks, adapted for
the extraction of bicuspid teeth.

Bi-det’. A wash-pan, having special uses.

Bid'i-ri. (Fine Art Metal Working.) A species
of damasceening or inlaying upon an object made
of an alloy of copper, lead, and tin, blackened by
dipping in a bath of sal-ammoniac, saltpeter, salt,
and blue vitriol. Named from Beder in Hyder-

abad.

Big’gin. 1. A hood or cap.

2. A percolator or strainer for holding coffee
while boiling water is poured through it.

3. (Welsh, pigyn ; Gaelic, pigean.) A small earthen
pitcher or pot.

Billlet. (Harness.) 1. A short strap punctured
with holes and attached to various parts of the har-
ness; used for conmecting by a buckle different
straps and portions.

2. (Metallurgy.) A bloom or loup of iron in the
furnace or mill.

Bil'liards. See

Billiard cushion rail. Collender. ®‘‘Se. Am.,” xxxvii. 147.
Billiard table . . . Collender. ®‘Se. Am.,’" xxxvii. 22.
Billiard table leveler May. .

. %48 Am." xxxv. 211,
,

Billiard table manufacture . . *“ Se. Am.,” xl. 302

Bind. (Mining.) Derbyshire: indurated clay.

Bind’er. 1. A binding reaper. See REAPER;
REAPER AND BINDER.

2. A machine for binding gavels left in the
swath by a reaper.

Fig. 315 shows a one-horse machine, having a
gathering-rake in front which passes beneath the
gavel, raises it by the assistance of a rake reel, and
discharges it on to a rear platform, where it is
bound, and from whence it is discharged. The
machine follows in the wake of a self-raking reaper.

3. An implement to assist in hand-binding of
sheaves. See SHEAF BINDER.

4. (Mining.) A piece of iron attached to a truck
or barrel, and to which the pit rope is fastened.
(Electricity.) A device with a
screw, which secures the end of an elec-

Fig. 818. i

Bind'ing Post.

Fig. 314.

tric wire.

The examples are a
double table binding-
post, Fig. 313, and a
binding-screw, Fig. 314.

Bi-noc’u-lar Tel’-
e-scope. Ponti’s
(Venice) portable bi-
nocular telescope con-
sists of two conjoined

parallel telescopes of
Binding-post.  equal power and length  §
of focus. The object-glass and tube g jine screw

of each are square, and ecach tube
has a micrometer screw for the adjustment of the
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Johnston’s Sheaf Binder.

focus. The square form permits the eye-pieces to
be brought to the same distance apart as the axes
of the eyes of the observer.

Binocular microscope.
Molera § Cebrian . .
Binocular vision .

$4Se. American Sup.," 8869.
. %“Sc. American,”” xxxvi. 20.

Bi’o-scope. A double-vision instrument. In
a recent invention of M. Eugéne Simmonar, a por-
trait is shown with the eyes sometimes open, some-
times shut. The illusion of the same person alter-
nately awake and asleep is very perfect. To obtain
this effect, the inventor takes a double photograph
of a sitter in exactly the same position, only in the
first the eyes are open, in the second closed. From
these two negatives prints are taken, one on the
right side, the other on the reversed side of the
same sheet of paper, in such a way that the two
images, when viewed by transmitted light, accu-
rately coincide ; this can easily be done by the car-
bon process. By means of a small instrument ar-
ranged for the purpose, the light and reversed
sides of the paper are alternately illuminated, and
the face is scen with the eyes successively open and
shut. Thus the illusion of a person rapidly wink-
ing can be perfectly produced.

Bird Foun'’tain. A drinking vessel for birds,
on the principle of the fountain inkstand.

Bis’cuit Ma-chine’. A machine for making
crackers, biscuit, ete. See CRACKER MACHINE.

Bi-sec’tor. (Surgical.) A lithotomic instru-
ment used in connection with a grooved staff in
cutting the prostate gland in operating for stone in
the bladder.

Fig. 133, P, 88, Part III., Tv

Chirurgicum.’

Bis'muth Al-loy’. A carcful statement of
the character and uses of various bismuth alloys is
to be found in *Guettier’s Metallic Alloys.” Copied
into “Polytechnic Review,” and also into “Engineer-
ing and Mining Journal,” xxii., p. 137.

um

Bismuth extraction process. Painter’s *Report Vienna Ex-
position,’’ iv. 94.

. Bis’'muth Bronze. An alloy composed as fol-
OWS : —

Hard Bron
Bismuth . . . . . . . . 1
Zine . . . . .. ... 6
Nickel . . . . . . . . . 15
Copper . . . . . . 25
Antimony . . . . . 50

*“ London Mining Journal.™
See also ‘* Mining and Sc. Press** . xxx'
Said to withstand oxidation, and to be p
able for the prep i tors.

of lamp refl s
Bi-soc’. (Agriculture.) The Fre
a two-furrow plow, or gang plow wit
See Gane Prow.
Bis’tou-ry. (Surgical) A =
knife. Fig. 692, p. 287, “Mech. Dict

The figures ensuing refer to the pages in
mamentarium Chirurgicum."

The bistoury caché has a concealed knife.
and Figs. 76, 684, 591, Part III.

Staphylorrhaphy Bistouries, pp. 68, 67, P1
Part V.
Tenotome, p. 61, Part 1.
Sharp-pointed Bistouries, pp. 6, 46, 656, Pa
Probe-pointed Bistouries, pp. 6, 46, 56, Pax
Hernia Bistouries, pp. 6, 46, 58, Part 1.
Finger Bistouries, pp. 6, 46, Part 1.
Ear Bistoury, p. 46, Part I1.

Bi-sul’phide of Car'bon Ap’r
addition to the reference to the Ellis
“Mech. Dict.,” consult Engl. Pat. 1
Two engines, one worked by steamr
vapor of ether, etc. The exhaust ste
gine vaporizes the ether of the other

No. 11,625 additional thereto.
No. 96 of 1864, uses bi-sulphide of carboi
Pecoul, No. 1,008 of 1855, apiral tubes
are coiled in each end of the cylinder.
Sulphurie ether is injected into each en
alternately and vaporized in the tubes.
2,768 of 18563 mixes vapor of ether with a
See also: — .
Bi-sulphide of Carbon Apparatus.
¢ “Mining and -Scientific Press,”’ xx:
Bj-sulphide of Carbon Engines.
“ Manufacturer and Buslder,”* xii.
. Bi-sulphide of Carbon Motors, Eng.
. ‘“Iron Age,”" xxv. February 6, p. 1.
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Bit. (Maneége.) The variety of bits used in
England much exceeds our knowledgze of the ma-
nége. The following are those on sale : —

Breaking bits. Spring hooks and snaffles.
Van and cab bits. Regnlation officers’ tee pa-
Wilson snaffles. droons.

Slabbering bits,

Ladies’ riding bits.
Hanoverian bits.
Australian ring snaffles.

Snaffles and bits, polished,

tinned, or galvanized.
llackney bits and bradoons.
Pelhams.

Gig bite. Indian snaffles and bits.
Buckstone, or fancy-cheek Hackney curba.

carriage bits. Carriage curbs.
Carriage swivel bradoons. Gig curbs.

Stalljon bars and chains.

A French electric bit is thus arranged : The coachman has
under his seat an electro-magnetic apparatus, which he
works by a little handle. One wire is passed through the
rein to the bit and carried to the crupper, so that a current
once set up goes the entire length of the animal along the
spine. A sudden shock will, it is stated, stop the most vio-
lent runaway.

Bit Brace. A crauk handle for working a bit.
Figs. 856-858, p. 353, “Mech. Dict.”

Bit-stock De Bert ® “Sc. American,” xli. 18.

Bit’-brace Die. A screw-cutting dic set in
the end of a bit to be worked by a Fig. 816.
brace. Fig. 316. The tool is use-
ful for re-dressing bolts, clips, sta-
plex, etc., that have lost nuts, when
sct in wood-work where it is de-
sirable to cat them without re-
moval or marring paint ; also, for
cutting stove rods and small bolts,
in tin-shops and elsewhere. The
collets, of malleable, iron, measure
in their largest diameter 1§”. The
dies are made of one 1piect:a of steel,
split on one side, held in position
in the collet and adjusted by three
BCrews.

Bit Stand. A turned piece
of wood with perforations in which
bits may be stuck to keep them in
order and ready for useil For
dentists’ purposes principally.

Bit 8trap. (Manéye). A short
strap used to attach the bit to a
short cheek bridle, or to a halter.

Bit'ting Har'ness. (Manege.) A harness con-
sisting of a plain halter, a girth with wooden up-
rights placed in the center of the pad and set at an
angle, and leather reins with rubber web ends.
Rings are attached to the uprights and sides of the
girth, into which the ends of the reins are buckled
after being passed through the ring of the bit.
Used for breaking colts to the bit. Also called
breaking harness.

Bi’'valve 8pec’u-lum. (Surgical) One hav-
ing two leaves or flaps.

_The figures refer to TV
gicum.”?

Bivalvular Anal Speculum, p. 118, Part III.

Bivalvular Ear Speculum, p. 34, Part I1.

Bivalvular Nasal Speculum, p. 656, Part II.

Bivalvular Vaginal Speculum, pp. 60, 66, Part III.

Black-ba’salt Ware. (Ceramics.) One of
the contributions of the admirable Wedgwood to
the Ceramic art. Invented by him in 1766. It is
a fine black ware, choice, and an article de lure.

Black Brick. Bricks colored by heating red-
hot, and dipping the exposed surface into a pan
containing half an inch or so of melted coal-tar.
Soft bricks are the best. “ American Architect.”

Black Flux. Com
tartar, 6 parts of saltpeter, 2 parts of common bot-
tle glass, and by some a small amount of calcined
borax is added. Thesc ingredients are first finely

Bit-brace Die.

ium Chirur-

's “Ar

posed of 7 parts of crude |

. pounded and mixed, and then gradually heated in
"an iron pot or ladle so as to burn them together.
Care should be taken to not overheat the mixture,
and as soon as it is thoroughly melted and mixed
together it should be removed from the fire and
allowed to cool. After it has cooled it is finely
pulverized and sifted, and is then ready for use.

Black Glass. The black glass made in Venice
is famous for the intensity of its color. M. Kay-
ser, a Nuremberg chemist, has ascertained by anal-
ysis that manganese is the substance used. To
confirm this result, he melted in a small furnace a
mixture of sand and sulphur, in which he intro-
duced 15 per cent. of peroxide of manganese. He
thus obtained a glass of a deep black color; in very
fine threads or thin splinters it was of a sombre
violet.

Black'ing. 1. For Iron Castings : —

Common.— Coal tar.

Finer. — Japan varnish.

Work exposed to heat. — Graphite.

Work exposed to her. — Black varnish, d
dry graphite, and brushed.

Ornamental Castings. — Heat to blue annealing heat, coat
with black copal varnish, and dry at same heat. To polish,
give unother light coat, and heat moderately.

Mantels. — Enamel varnish.

Lead-color Paint. — Qxide of lead heated in a pot, and
flower of sulphur and oil stirred in.

2. For Leather : —

Harness and Bridle Leather.— A decoction of iron-rust
and vinegar, or iron-rust and sour wine or sour beer, ap-
plied to the grain side of the leather after it has been stained.
The vinegar solution is the best. After this application the
leather is said to be Wacked on the grain.

Waz Leather, . A compound of lampblack and soft soap,
Iaid on the flesh side with a brush. The skin is now said to
be dacked on the flesh, or wazed.

3. (Founding.) Charcoal in fine powder dusted
from a boi;m the mold or applied as black wash.

Black’ing Bag. (Founding.) A linen bag
from which ground charcoal is dusted on to the sur-
face of a mold.

Black'ing-box Press. A sheet-metal press
expressly for cutting and drawing blacking-boxes
and covers. See STaMPING Press.

1 with

Black’-land Plow. A light, one-horse, 7
cut, steel plow. The model of its mold and share

Fig. 317.

Avery’s Black-land Plow.

is low, long, and narrow, and it is designed ex-
pressly for the black, waxy prairie lands of the
south.

Black Lead. Properly, graphite. It is used
sometimes for mixing with sand, and for blacking
molds; alko frequently for polishing patterns to
prevent adhesion. It exceeds all other carbona-
ceous matter in incombustibility. The uses of
graphite are multifarious ; for pencils, crucibles,
polish, lubricant, electrotyping, etc., see GrRAPH-
1TE, page 1010, “Mech. Dict.”

Black Mor’tar. Take good fat lime, and use
no sand. but mix it with fine coal-dust instead of
sand. Merely to paint the joints black, mix lam
| black with hoiled linseed oil. In the first case it is
| put in place with the pointing tools ; in the second
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ca-¢, it is applied Ly the particular kind of brush

u-cd by house-painters for that purpose.
Black’smiths’ Chis’el. A hammer-shaped
tool with one sharp edge, and Fig. 318.

used in cutting iron by a blow
delivered with a hammer.

Black’smith's Lathe.
A lathe of moderate size,
adapted especially for per-
forming repairs in workshops
and factories. A special lathe
for this purpose turns 12”7
in diameter over shears, is
arranged to be driven b
steam, water, horse or hand-
power, is self-acting, with
means of varying the feed,
and can he employed for
turning, boring, or drilling, as
occasion may require.

Black’smith's Sledge.
wielded by the blacksmith’s
helper, and having a cross or
straight peen.

(Molding.)

Blacksmiths' Chisels.
(a.) Gouge chisel.

(b.) Hot chisel.

A heavy hammer

Fig. 319.

Black Wash.
A fluid application to the sur-
face of dry sand molds, loam
molds and cores, consisting of
very thin clay wash, with an ad-
dition of powdered charcoal.
When dried it forms a thin
layer, which prevents sand burn-
ing, and gives a clear skin to
the casting, performing the same
function as blacking dust on
green sand molds. It is also
used as a parting in loam mold-
ing.

Blad’der In-ject’or. An Blacksmith's Cross-
instrument to wash out the peen Sledge.
bladder. It consists of a soft rubber catheter, with
injection apparatus and valves.

The instrument may be described by a detail of the man-
ner in which the patient usea it.

He prepares eight ounces or more of the injection fluid at
a temperature of 110° F. The bag, filled with the warm
fluld, is hung up about 6’ from the floor. The stopeock is

now turned on till all the air is forced out of the tube and a
Fig. 320.

jet of water follows. The instrument
is now charged for use, and no subse-
uent disturbance can make it porsible
or any air to be thrown into the blad-
der. Now, standing before a stool bear-
ing some receptacle, the patient slowly
introduces his catheter, dipped in vase-
line, and alresdy attached to the large
metallic mouth-piece.

As soon as the urine begins to flow,
he immediately couples the large nozzle
of the stopcock and the large metallic
mouth-picce with which his catheter
has been provid-
ed, and the urine
flows  promptly
through the
short rubber
tube into the vase
on the stool be-
fore him. When
the urine has
escaped, he turns
the nl.obpcock and o
t
ell;:l_\' ;ngd;: Dr. Keyes® Bladder Injector.
goon as the organ begins to feel distended, he turns the
stopcock again. The simple motion of turning a stopcock
doex not communicate the slightest jar to the neck of the
bladder, while the water flowr in and out of the body, obey-
ing the natural law of gravitation, so slowly and quietly
that the patient scarcely perceives it.

He may thus wash hig bladder very shoroughly four, five,
or siz times, without any change of the instrument or its
adjustment, except tae simple turninz to and fro of a stop-

.

cock ; and this he does until the water flows ¢
clear from his bladder.

Blad’der In'stru-ments. (Surgic
are of various kinds, not including the
rating for stone in the bladder, lithotom
tic, lithoclastic instruments.

The ggures refer to Tiemann's “ Armamenta
gicum.’

Bladder evacuating apparatus . . . pp. 37,
Extrophy (inverted bladder) apparatus p. 47, |
Puancturing apparatus ; trocars . . . p. 30,
Tapping apparatus; aspirator . . . p.30, !
Washing apparatus; syringes, cathe-
ters,etc. . . . . . . . . . P-4,

Blan’ket Rif’fle. A blanket is tak
into strips, and these strips sewed toget
fit into the sluice under the settler. TI
the strips of blankets then form a xeri
for catching quicksilver, gold, and sulph
blanket riftles are about 6” apart.

Under the blanket are several half ¢
iron flat side down, which extend lo
through the sluices, and are fastened to
bell-crank motion moves these bars la
and forth under the blanket riffles, and
to keep the material gently stirred up
tailings will flow off readily. By this
tion of the bars under the blanket, the
vented from packing. The edges of
riffles are of the best form for catchin
quicksilver, and the blankets can be ta
washed, or eventually burned in the usi

Blank Flange. A round plate t
on the flanged end of a pipe to close the

Blank’ing Press. A stamping pr
ply cutting out blanks.

Blank’-work Fold’er. A paper-
chiue, especially adapted for folding bl:
sections, quires, or single sheets.

Blast Fur’nace. (Metallurgy.) (
ing upon a column of air driven info it
cal means, as distinguished from an «/
wind furnace, which depends upon ch
Plenum and not vacuum.

“The number of blast-furnaces in the Ui
now 700, of which not quite 300 were in blas
1878."* — Morrell.

See the Ioliowing references : —

Blast Furnaces.

At Besgemer, 111 * “ Engineering,” X3
Batty . . . . . * Seientific America
Bethlehem, Pa. . * < Jron Age,? xx.. N
® ¢ Scientific America
* ‘“‘Engineering,” xx
* ““ Blake's Report,

tion,”" jv. 82 +-
@ Ioid., *iv. 21, et s
» “Engincering,”” xxi
» “Engineering,” xxi
* Engincering,”* xx'
« “ Engineering’®, xxi

“Iron Age,”’ xvii. A
®  Engineering,’’ xxi
* “Engineering,” xx
* “Engineering.”” xx1
* “Blake's Report, }

tion,” iv. 43 4.
« “Engineering,”” xXx

S Scientific Americc

“fron Age,” xvii., :
*Jron Age,” xx., N

“Iron Age,” xxii.,
* ‘Eugineer,"” xlii. 2
* ¢ Srientific America
« “Engineering,” XX
* “ Polytechnie Rev.,

Williamson,Br. . . *“Iron Agr.”’ xxi., «
Furnace Feeder, Moore * ‘' lron Age,”” xx.,0
Furnace Fuel, Anthracite.

Lebanon, Pu. . . * ‘“Engineering,’” xx

* “ Scientific America

Buttgenbach, Prussia

Carinthian . . .
Cedar Point .
Clausthal . . . .
Durham, Pa. .
Hof, Bavaria
Japanese . . . .
Lonsdale, Br. . . .
“ Lucy Iron Works "’
‘‘Luey,” Tronton
Mariazell, Styria .
Meijer Tron Co., T1L. .
Of Great Britain . .
On the formof . .
Stephens ..
Warwick
Weimer . e .
Furnace Charger . .
Weinier § Berkenhin

Hydro-carb., Cassell **‘Iron Age.” xix.,
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Liquid Fuel . . . *‘‘Scientific American Sup.," 47.

Naturalgas . . . *‘Jron Age.” xxvii., Feb. 17, p. 1.

Petrolcum in, Belg.  ‘ Scientific American,’’ * xxv. 83.
Furnace Hearth.

Lurmann . * “Eng. and Min. J.,”" xxi. 128,
Furnace Lines.

Hartman . . . * ‘' Jron Age,” xxv., March 4, p. 1.

Blast Furnace Plant. ' . .
Crown Point,N. Y. . ®‘Engineering,’’ xxv. 220.
Cambria Iron Works. @ * Engineering,” xxvi. 154.
Blast Gas Fur‘nace. An apparatus used

for the fusion of refractory metals, etc.

Fig. 821.

It has a particular form of gas-burner, which is
supplied with gas at the usual pressure, and with a
blast of common air, supplied by bellows or a blow-
ing machine, at about ten times the pressure at
which the gas is supplied. N

The furnace is built up round the flame that is
produced by the gas-burner, and the crucible that
18 exposed to ignition.

Fig. 321 shows the arrangement of the apparatus,
Fig. 322 a vertical section of the hurner, and Fig.
323 gives a horizontal section of the burner.

The gas burner is a cylindrical iron reservoir,
constructed as shown in Fig. 322. It contains two
chambers, which are not in communication with
one another. Into the upper chamber, gas at or-
dinary pressure is allowed to pass b{ the tube

Fig. 322. marked GaAs.

— Into the lower

chamber, air is
forced by the

Griffin Blast Gas Furnace.

Fig. 323.

- Section of Blast
Burner of BRlast Gas Furnace. Gas Furnace.
tube marked A1r. The upper part of the burner is
an inch thick in the metal. Through this solid roof
holes are hored for the escape of the was. The
air passes from the lower chamber through a series
of small tubes placed in the center of the gas-
holes, and continued to the surface of the burner,

so that the gas and air do not mix until both have |

left the gas-burner, and then a current of air is
blown through the middle of each jet of gas. The
bottom of the gus-burner is made to unscrew, and
the division between the two chambers, which car-
ries the air-tubes, is removable, for the purpose of
being cleaned. The gas has usually had a pressure

of 0.5 of water, and the blast of air about ten
times that pressure. The quantity of gas used in
an hour is about 100 cubic feet.

When the gas is lighted and the blast of air is
put on, the ame produced by the gas-burner is
quite bluc and free from smoke. It is 2" in diam-
eter and 3" high, aud the point of greatest heat
is about 2" above the flat face of the gas-burner.
Above this steady blue flame there rises a flicker-
ing, ragged flame, several inches in height, varying
with the pressure of the gas. In the blue flame,
thin platinum wires fuse readily.

Blast Gate. The stop-cock or valved aperture
of a blast-pipe.

Fig. 324.

|
|

Blast-heat’ing 8tove. A stove or oven for
heating air for blast furnaces.

Durham, Pa. . . . *“Engineering,” xxvii. 151.
Lonsdale, Br. . . *“Engincering,” xxxii. 480,

Blast’ing. Rending by exploding substances.

Blasts . . . . . . . ‘Sc. American,” xl. 891.
Blasting Cartridges . “Sc. American,” xxxiv. 891.
Blasting Explosives . . ‘Sc. American Sup.,” 2018.
Blast at Hell-gate . . . * Van Nostrand's Mag.,”” xv. 476.
Blasting. Principles of . ®* “‘R. R. Gazelte,* xxii. 217, 229.
Dynamite under water . * ‘‘Engineer,' xliii. 251.

Noted effective blasts : —
Glendon Iron Quarry, Easton, Pa., 12,000 1bs powder, dis-
placing 60,000 tons of rock.
Reservoir Ditch Co.,, Yuba Co., Cal., 50,000 Ibs. Judson
powder, displacing 250,000 tons of gravel.
Consult: —
Drinker's * Tunneling, Explosive Compounds, etc.,’* New
York, 1878.
Andre’s ** Rock Blasting,” Londont 1878.
General Newton's Annual Report ‘' On Removal of Obstruc-
tions at Hell-gate,”’ 1873-76.
R W":'lliam:ou & Heuer's *Report on Kemoval of Blossom
ock.’
General Burgoyne's‘‘ Blasting and Quarrying of Stone and
Blowing-up of Bridges.”

Blast’ing Com’pound. Huetter’s gun-cotton
and nitrate of baryta.

“ Chemiker Zeitung."
‘¢ Scientific American Supplement,” 2800.
' See, also, list under ExpLosIves.

Blast’ing Gel’a-tine. A new explosive agent,
| discovered bv M. Nobel. This substance, called in
England, “ Blasting Gelatine,” is formed by dis-
solving collodion cotton in nitro-glyccrine in the
proportion of 10 per cent. of the former to 90 per
cent. of the latter. The result of the solution is a
" pelatinous, elastic, transparent, pale-yellow sub-

stance, having a density of 1.6, and the cousistence
of a stiff jelly. The new explosive is in itself much
! less easily affected by blows than ordinary kiesel-
guhr-dynumite; but it may be rendered far more
l insensible to mechanical impulse by an admixture
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of a small proportion (from 4 to 10 per cent.) of
cainphor. Experiments have been carried out, the
result of which is to prove that the new explosive
ases, weight for weight, 25 per cent., and bulk

or bulk, 40 per cent. more explosive power than
ordinary dynamite.
atine compares ncarly as favorably.

8ee article by H. Baden Pritchard in ‘‘ Nature; " repro-
duced in ‘“ Scientific American Supplement,’* 2869.

See, also, ** Engineering and Mining Journal,” xxvi. 271.

Blast Lamp. One with an artificially pro-
duced draft of air to aid combustion.

Lavender, ® ** Enginecr,”" xlii. 309.

Blast Noz’zle. The opening of the blast-pipe
at the foot of the smoke-stack of a locomotive.
Annular, Mallet, Fr. . . . . *‘ Engineering,” xxv. 221.
Annular, Brown, Winterthur . * ‘‘Engincering,” xxv. 170.
Noise suppressor, Aveling . e ineer,”” xlii. 41.

Shaw . ®“Engineer,"” xlil. 41.

Blast-Re-cord’er. An instrument for keeping
a record of the time a hot-blast oven is in t.
The ovens, of the Whitwell class, for instance, are
used alternately, the work of each being intermit-
tent, as is the case also with the Siemens’ and
Ponsard regenerators, and the punctual shifting of
the blast to the respective sides of the twin stoves
is important. See REGENERATOR, GA8 GENER-
ATING FURNACE, ete.

In the illustration, Fig. 325, the recorder is
adapted to indicute the Ferformance of twenty-one
pairs of ovens, each of which has its iron pencil
which records the performance on the paper, in
manner following : —

A pipe leading from the blast pressure termi-
nates at a cross-bar opposite the drum, to which
the pencil mechanism is fastened ; when the blast
comes on a small piston is caused to project for-
ward forcing the pencil upon the paper; the joint

Bailey's Blast- Recorder.

is made air-tight by means of an elastic diaphragm,
about an inch in diameter. The diagram completes
a revolution by clockwork once a week, and the
number of hours worked by each oven can be at
once seen by the length o

pencil has made upon the paper.

Bee ' Engineer™ . . . . *xlv. 30.
‘¢ Scientific American ™ * xxxvili. 181.

With moist gun-cotton, gel-’

the stroke which its '

' Blast Reg'u-la’tor. Hoge’s blas

: for grain separators, has a blast-regula
automatically adjusted by means of an
_or piston suitably connected to it, the I
actuated by the difference in pressure (
and the external air. Patent, No. 138,5
Bleach’e-ry Boil’er. The bleach
of Lawrie, of Glasgow, are shown in Fi
. ticle “DBlanchiment,” Laboulaye’s *“ Dicti
! Arts et Manufactures,” Tome iv., cd. 187
| See also KEIr and Buckine Keix
Dict.”
Blende. (Mining )
of zinc and sulphur.
Blind. A window screen. Made
forms: a scries of slars strung upou co
dow shutter with slats in the panels; :
* iron slats wound upon a roller and letti
front of a store window to protect it at 1

Blinds, metallic.
yes

An ore of zine

. **“Manuf. and Bui
*“ Manuf. and Bur
Blind Clamp. A machine on whic
, of a blind are brought together and y:
| shape. In the example, Fig. 326, this i
single motion.

Fig. 326.

Blind Clamp.

Carpenters’ and joiners’ clamps and
vices for boxes, sash, doors, etc., are
uuder their respective heads

Blind’-fast. The fastening of a bl

ter.

Blind Ink. Invented by Edison. A
at first makes a grayish-white mark, but
up into relief on the paper, 80 as to t
the tounch of the fingers.

Blind’-lath Punch’ing Ma-chii
chine for perforating the slats of Ve
for the running cord by which they a

Fig. 827.

Venetian Blind-lath Punching Machine

Beneath the lever is a curved cutter, o
.;i;’n, like the opening to be punche
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Blind’-rel‘ish-ing Ma-chine’. See SasH-
RELISHING MACHINE.
Blind’-slat Crimp’ing Ma-chine'.

Fig. 328

A ma-

Blind-slat Crimping Machine.

chine nsed for compressing the ends of stationary
blind =lars so as to tit and fill the mortises. It may
be operated by hand or power. ‘T'he slats are
placed in a hopper, or receiver, at the top of the
machine, and the rotary motion given to the bal-
ance wheel operates the dics by a combination of
cams, and this motion will drop a slat, carry it to
the dies, compress both ends, and throw it off.

Blind’-slat Pla’'ner. A planing machine for
finishing slats for window-hlinds, doing the work
on both sides, and rounding the edges simultane-
ously. I I are hand-wheels by which the edge-
cutters G are rezulated to any width of slat. The
table is regulated by screws underneath. C D are
the pulleys of the upper and lower cylinders, each
of which has four cutters. The machine has four
sets of feed-rolls. F K are bands from pulley B,
leading to the edie-cutter arbors.

Fig. 829.

Blind-slas Planer.

Blind’-slat Ten’on-ing Ma-chine’. A ma-
chine which operates upon long rods which have
been dressed to the shape for slats. The slat is fed
endwise throngh rotating chucks, the shoulder be-
ing pressed agninst an adjustable gage for reg-
ulating the length of slat. By the peculiar con-

Fig. 830.

Blind-slat Tenoning Machine.

struction of the revolving catting tools, two tenons

are cut and divided with one cutter head simulta-

neously at one operation. A pressure upon the

treadle causes a rotation of the slat and at the same

time depresses the chucks carrying the slat against

the cutting tools, enabling them to form a perfect
tenon on each eng.

T 7 ing the treadle the chucks are
opped, in order that the slat
to the gage, at the same time
belt is slackened, so as to slip
vre. It will work any length of

slat from 13 up to 24”7,
and will make any size of
tenon desired. e also
Blind Machinery on pp.
298-300, “Mech. Dict.”
Blind’-stile Bor'er
and Mor'tis-er. This
machine acts upen two
stiles at once, and will make
mortises of any length, from
a round hole up to 24" or
it Wwill bore stiles with
round holes for rolling blind
slats. See Fig. 331.
. Blind’-stile Rout’er.
;A machine for cutting the
' recesses for blind-rods; in
fact, n boring machine for
the tenons of slats which
occupy each an oblique mor-

tise in the stile. See Fig.
332.
Blind 8titch. (Har-

ness.) An ornamental stitch
placed mpon the outside
cover to a blind or strap,
the under side of which is
covered by the lining. A
stitch that is shown on one
side ouly of the leather.

\
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Blind-wir'ing Ma-chine’. This machine
(Fig. 333) has guides for conducting the staple to
the rod ; a device for feeding the staple hetween the
guides, a driver for forcing them into the rod, and

Fig 331.

the fourteenth century. See BLock-PRIN'
308, “Mech. Dict.”
8. (Arch.) A plainor cnriched projectit
ion in an entablature.
9. (Pulleys.) KBouche, the metallic bushing of th
e 1 n e

WOTKe€U DY 100T, 1eavingy tne Operator 1ree witn botn
hands to manipulate his work. It will space off,
and set and drive at the rate of 80 staples per min-
ute.

Fig. 332.

Blind-stile Router.

Blis'ter 8teel. (Metallurgy.) Another name
for ccment steel; made from wrought iron in a
cementation furnace. Figs.- 1197, 1198, p. 509,
“ Mech. Dict.”

Block. 7. (Add.) An engraved wooden stamp,
used for printing fabrics before the invention of
the roller printer.

Block-priuted linen was prodnced in Flanders in

ing heads : —

Angle block.
Anti-friction block.
Awning block.
Becket block.
Boom-sheet block.
Bull’s eye.
Buntline leader.
block.
Chain pulley-block.
Clothes-line block.
Davit block.
Dead eye.
Deck block.
Differential block.

Differential pulley block.

Dock block.

Eye block.

@Gin block.

Ileart.

Ioisting block.

Hook and swivel block.
Horse hay-fork block.
Iron strapped block.
Jib-gheet block.

Lizard.
Loose-hook block.

Block’er.
chine.

Blind-wiring M

Man-rope eye.
Match-hook block
Open-sheave bloc
Parrel-truck.
Peak halliard blo
Power hoisting-b
Pulley block.
Roofing block.
Rope eye.
Rope-strapped bl
Sheave.
Sister-hook blocl
Snatch block.
Stiff-hook block.
Swing-block.
Swivel-block.
Swivel-hook bloc
Tackle block.
Thimble.
Thimble-eye blo
Top-mast truck.
Traveler rope.
Truck.
Well-wheel bloc
Wire rope thimt

(Hat Making.) A hat bl
See BLOCKING MACHINE.
Block’ing Ham’mer. 1. A

ste

from one to two pounds weight, used
masses of flint to form blocks from w
can be detached by the flaking hamm
also a quartering hammer. — Evans’ “A
Implements of Great Britain,” 17.

2. A hammer used Fig. 334.
in straightening
saws. Theface at .1
is slightly rounded,
and its shape, com-
bined with its line
of motion, gives it
a sort of draw blow,
which spreads the

Blocking Ha:
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force of the displacement of material in a given
direction, and uot merely equally on all sides. —
“ Scientific American,” % xxxvi. 259.

Block’ing Ma-chine’. A machine in which
the crude cone-shaped hat-body is brought to shape.

The operation consists in pulling oat the edge to
develop the brim, and widening out the upper part
to form the tip and the side crown.

It is necessary, in order to stretch the hat, to
soften the felt in boiling hot water, and the han-
dling is exceedingly difficult.

The first machine for the purpose was invented by D.
Beard, of Guilford, N.C., and patented May 28, 1816. It was
a blocker made of A number of pieces hinged at their lower
ends to a bench and spread from the center by a treadle,
while the hat body waa held on the block by the operator.
This was the only invention in this part of the hat manufac-
tare until that of W. A, Fenn, of Danbury, Conn., patented
April 21, 1857.

In Fenn's machine, two pairs of conical rollers were put
into a frame o arranged that the upper pair could be pressed
upon the lower ones. The forward pair of these rollers re-
voived at a slightly faster speed t! the other pair, and,

Fig. 835.

Eickemeyer's Hat-stretching Machine.

when the edge of a hat body was clamped between the lower
and upper rollers, that part of it which was between the two
pairs was drawn out, and the hat body thus gradually
stretched around the edge until sufficiently fiattened to form
the brim  See aleo his patents, April 14, 1867 ; January 19,
1858

A number of machines of this kind came into use, but,
their action being slow and doing but part of the work, the
machines did not prove of suficient advantage to bring them
into general use.

The fir<t machine which performed the stretching of a hat
body succensfully. on wool ss well as on fur hats, was the
jon stretcher invented by R. Eickemeyer, and thix

eorru
machine in its various modifications to suit the different

kinds of work is now almost exclusively used in the hat fac-
tories of this country.

The machine illustrated in Fig. 335 represents a stretcher
now in use in the wool hat factories.

A ribbed and recessed former is mounted upon an up-
right spindle, which receives motion through a walking-beam
and connecting-rod from the crank-shaft. Upon the cast-
iron side frames the head of the machine is supported ;
in this head the stretching devices are suspended. The de-
tails are more clear in some respects in the sectional view,
Fig. 886.

A series of levers, L, cor- Fig. 336.
responding in number with -
the recesses in the upper
part of the former, D, is sus-
gended upon bearings and

eld in position by a plate,

H, upon which a rubber
spring, G, is pressed by a
screw-wheel, G!. Iu the
lower ends of the forked
levers smooth rounded roll-
ers have their bearings.
Another series of rollers,
M, with levers, N, and cor-
responding in number with
the ribs in the lower part
of the former, is also sus-
pended from this head, ‘
and the‘:e lnt.‘:er levers are
adjustable by a hand- .
wheel, F, nearer to or licie  weens Stretching amun
farther from the center of (Hat-stretching Machine).
the machine, as shown in dotted lines on one side of the
sectional view.

A hat body properly wetted with hot water, or by steam,
is placed upon the former while the machine is in motion.
The former moving upward brings the hat body in contact
with these rollers which enter the recesses between the ribs
of the former, and the hat body is thus readily stretched.
Five or six upward motions are required to develop the tip
and brim fully, the operator shifting the hat body around the
center every time the former is at ita lowest position, to pre-
sent other parts of the hat body for contact. The hat hav-
ing been stretched. it now remains to make what is called in
the trade the band, namely, the sharp angle formed by the
junction of the brim and side-crown.

This operation is performed on the blocking machine, of
which Fig. 337 is a perspective view, while in Figs. 338, 339,

Fig. 337.

Wool-hat-body Blocking Machine.
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and 340 the action of the machine upon the hat is illustrated.
The machine consixts of a frume, in which an upright slid-
Fig. 338 ing-spindle is centrally

mounted. Upon this '

spindle. which is ope-
rated from the crank-
shaft by the walking-
beam, is the block 4
(Fig. 338, etc.), upon
which the hat to be
drawn is placed. A
supporting  plate, e,
which receives motion
through two rods from
a lever, 73, from the ad-
justable crank on the
side of the machine,
receives the hat. When
the plate ¢ is raised, a
plate, f, which rests

upon brackets on the |

frame, clamps the hat
brim, and the two, con-
tinuing to move up,
draw the hat body over
thle‘ ba.'l)nling chell A.
Banding Machine. First Position. wiiy m,,“’f,'f;:fﬂf'h.',’

in the mean time also moved up ts%xouitlon shown in Fig.

Fig. 339. The clamping plates ¢
J now commence to de-
scend, while the block d
continues to move up,
and cnters the banding
shell, drawing the side-
crown over the round
edge of the shell A, as
seen in Fig. 539.

These motions continue
until the plates ¢ / rest
upon the flange of the
block-carrier 7, and the
bat is drawn perfectly
smooth upon the block
d, as shown in the last of
the sectional diagrams,
Fig. 340.

The spindle now begins
to move down, when the

Banding Machine. Second Posi- clamping-plate / is left |

P upon the brackets of the
1on. frame, the hat and block
arc removed, and the operation repeated on the next hat.
With the use of the stretcher, Fig. 337, and one of the block-
ers here described,
dozen of wool hats can Fig. 340.
be stretched and blocked
per hour by two opera-
tors.
To adapt the principle
of stretching by corruga-
tion to fur hats, a num-
ber of modifications were
required. It was found
advantageous to separate
the brim-stretcher from
the tip-stretcher, and to
substitute round-edged
bara for the round-edged
rollers.
See BRIM-STRETCHER,
TIP-STRETCHER.
For the finiching-
blocker, see HAT-8HAPING
MacaiNe.

Block Plane.
A plane, the bit of which is set at a very acute

tion.

Fig 1.

“ Victor " Block Plane
angle to the working surface, to enable it to plane

| across the grain of the wood: as di
from a smooth plane, which see and com
Block 8Sys’tem. A system used
| more than one train from occupying a
between stations at the same time.

By this system a train is not allow
station A until the signal-man at A
the signal-man at B that the precedin
ll'gached B, or that the line is clear bet

. The system is confounded in 8ome ca
interlocking system of switches and s
latter, however, is used only in com
switches at stations, junctions, etc, an
ing to do with the movements of tra
stations.
See the following references : —
Block signaling . . ®“Telegraphic Journal
* ““ Telegraphic Journa
“ Telegraphic Journa
Automatic . . . . ®“Engineering,’” xxi.
® ¢ Railroad Gaz+tle,
“Engineer,” xli. 359
Needle disk signaling instrument.

Spagnoletti . . . ** Telegraphic Journai
Semaphore three-wire signaling instrument.
Preece . . . . . *‘“Telegraphic Journa.

Preece’s gingle wire instrument.
& Telegraphic Journa
s & Farmer . *‘‘Railroad Ga:ette,
Tyer § Norman . *‘ Telegraphic Journa
Walker's remaphore ® *‘ Telegraphic Journa
Whyte . . . . .  ‘‘Amer. Railroad Joi
‘“Van Nostrand's M
‘¢ Scientific American

Block Truck. A small strong
truck for single Fig. 34
heavy packages.

Blom’a-ry. (Met-
allurgy.) 1. Aform
of furnace for the
| extraction of mallea-
ble iron from ore.

The term may be held
l to include the various Block Tr
' native processes not vet disused entirely i

racticed from time immemorial in Asia and

220, p. 2221, *“ Mech. Dict.”’). These furnace
scale, open at top, and are frequently made ¢
with openings below for the tuyeres of tl
used to urge the fire. Iron sand. or rich pu
heated with charcoal, and the miectal agglutin
(lowp), which is hammered to remove drose, a
bloom. The heat of the furnace is not suffic
metal. The Catalan furnace is a notable ex
lan Furnace, Fig. 1185, p. 602, ‘“ Mech. Dict.’
form is found in Rilesia and Bohemia, as
iron countries of Europe, as a ready metl
rich ores where wood is abundant, and wi

| pense for plant.

The description by Diodorus Siculus of 1t
| in the island of Elba in his time ig quite luc
. ment that it forme an iron sponge brings |
accord with the metallurgists of to-day ; or
us

say.
lnythe (Catalan furnace the ore is princ
upon a sloping wall of the furnace opposit
the rest of the cavity filled with charceal.
to the bottom, and the agglomerated mas
intervals of time.

In the German blomary the furnace ix fill
ing charcoul, and the broken ore is placed .
newed from time to time as it sinks down th
until enough has gathered at bottom to fo
is withdrawn and forged into a dloom.

The German blomary has been somewha
troduced into the United States, and the n
by, the Champlain forge, Jersey forge, in
and classes of ores upon which it has b
used. The Northern New York blomari
amounts of metal for the Pittsburg steel

The original forges among rude nations w
clay-walled structures ; refractory stone wi
iron boxes are now frequent, lined with ref

The French Catalan forge is about 40// X

The German blomary forge is about 217/ >

The Northern New York, 28/ X 82/, 86//
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The figures vary very much, but these are approximate. Blow. (Founding.) A casting is said to blow
":i:‘g::‘m‘f‘:‘:’r:";::‘k::° i‘:‘:’aes" l"ﬁi‘;’:;;":,ﬂ';‘; when, in consequence of the dense nature of the
hot blast at 600° Fah.,and the slag is withdrawn from above | 880d or the inadequate vent provided by the molder,
the iron by tapping.

-iron is converted into blooms in 58 blomaries, which
are mainly located in Pennsylvania.

Blooming mill, Springfield, I1l. * *Engineering," xxix. 372.

2. A furnace in which pig-iron is purified, and
made fit to be forged into a bloom of malleable
iron. A puddling furnace.

Bloom. (Leather.) A yellowish deposit upon
the grain-side of a hide or skin derived from the
bark used in tanning. Its ease of removal de-
pends upon the hardness of the water used by the
tanner. The softer the water the more readily can
the bloom be removed.

Bloom Truck. A small iron truck on two

Root’s Pressure Blower.

the gases and steam force their way through the
molten metal instead of passing quietly off. This
takes place occa- Fig. 347.

sionally with great

violence and noise,

masses of the fluid

. | metal being thrown

Bloom Truck. from the mold.

Blow'er. L.
wheels, for carrying blooms or fagots of iron from | Additional to the

the furnace to thc hammer or squeezer. forms of dupl
Blot'ting Pa'per. Description of the grades, | rotative pist pn s
makes, and methods of manufacture of various blot- | (shown on p- 1985,

Fig. 34. “ Mech. Dict.”) act-

ing in concert and

forming what are

known as pressure

blowers,—inas-

much as the air in-

closed isabsolutely Mockenzie's Pressure Blower.
driven, — are some (Smith, Sayre § Co.)

other forms, which do not need specific detailed de-
scripr.ion, as the
sectional views
will be readily com-
prehended.

Root’s mine ven-
tilator is a form of
blower. See * Sci-
Disston’s Pressure Blower. entific American
Sup.,” x.1588.

he terms blow-
er, blowing engine,
Fig. 346. blowin g machine,
though perhaps
readily distin-
guishable, arc used
somewhat indis-
criminately. The
blowing engine is
properly a ma-
chine having the
power within itself,
and in this respect
the air-compress-
in machine
(w%ich see) is
closely allied. They
are all forms of air-pumps, and mechanical ventila-
tors are congeners. Insufflators, injectors, ejectors,
atomizers, aspirators, also _have many features in
common with blowers. Bellows, perhaps, are the
Baker's Pressure Blower. most common examples of the class.

ting rs. —*‘ Paper Trade Journal,” reproduced
in cg:llz:ﬁc American Supplement,” p. 266.

Enfer's Piston Bellows (French).
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Emery’s Report, *‘ Centennial KReports,™

vol. vi., Group

XX., contains notices of —

Sturtevant .
Root .

Baker . .
Weimer (pls(-on)

(Gts. ex'hu.uit.cr)‘

Fig. 348 is a French form of blower, the rotative
motion of the hand-wheel being conv: erted by crank
and pitman into a reciprocating motion of the pis-

ton in a cylinder.

It is double-acting.

Fig. 349 shows a blowing mac hine for the labo-
ratory or assay office, to be used in connection with
a blast gas-furnace (which sce), or similar appa-

ratus.

2. (Mining.) A
strong discharge of
gas from a hole or
fissure.

Blow’-gun. A
tube with a missile
Ero,x‘lled by the

reath.

Blow’ing En’-
gine. The recip-
rocating piston-
blower, driven by
beam-engine, is
shown in Figs. 3,
4, article *“ Ma-
chines b'u[ﬂuntes,'
tome ii., Laboulaye’s
« Dictionnaire des
Arts et Manufuc-
tures,” ed. 1877,

The rame article has
the trompe, bellows,
tympanum, helix, ete.

See under the fol-
lowing references
C

owing engine.

bakg 14

Bethlehem Penn. . .
Beverley § Allmu, Eng.
Cambria Iron Co. . .
Crown Point, N. Y.

Disston .
Georgshiitte, (Jer .

Fig. 849.

French Circular Bellows.

* “Eng. § Min. Jour.,” xxii. 282.
* ““Engineering,” xxiv. 199

* “Secientific Amer. Sup.," 2258.
* ¢ Engineering,”’ xxvi. 233,

* “Engineering,” xxv. %8
*“Eng. § Min. Jowr.,”* xxii. 208.
* " Engineering,” xxvi. 28.

Knowles . . * “Jron Age,”" xvii., Feb. 10, p
Knowles *“Eng. § )‘fm Jour.,” xxii. 247-
Lebanon, I’enn (See Welmor)

bousdnle Br. . “Engmtmnz.’ xxii. 408.

* Lucy lmn Works ™ ..

Morris, vertical . . .

Pribram, Austria . .
Reading ]hd Works .
Root .

Weiger Works, Penn.

Blower.
Boston Blower Co.
‘““ Keyatone ™' .

L \nlop- ‘

Steam, for smithy,

Reversible,
Roor .
Forge, Root .
Rotary, Alaud
Blower nnd exhuustcr
Brakell, .. .
Bral:r’l - e
Blow-pipe furnace.
Brustlein, Fr. .

Sturtevant

. “annmrmg, xxvi. 411
"Engvmnmg, * xxviii. 161.
* “Engineer,” xlii.
“Iron Age,” xvii., Apl’il 20, p. 3.
* “ Engineering,” xxii. ]%‘
* “Seientific American,” xli. 322.
* Y Screntific American ‘Sup.," 610.
“lron Aze.” xvii.. May 11, p. 16.
*Jron Age,”" xviii., Oct. 12 . 1.
* 4 Eng. & Min. .qur - xxii. -)3.
¥ Engineering,” xxii. 24.
* s Neientific American Sup.,” 799,
$ ¢ Tron Age,” xviii., Oct. 9, p. 1.
* “Jron Age,” xx., Sept. 30, p. 3.
* “Iron Age,” xxv.,June 3, p. 1.

& “Man. § Builder,” x. 1.
4 Tron 4w ** xviii., Dee. 21, p. 7.

R(mvn\on bnu- & (0.

“Engmlenn ? xxi. 8.

Korting.

* Y Seientific American Sup.)’ 616,
* “NMuanufac. § Binlder,” xi. 102,
* & Neientific American Sup.,” 800.
*“Jron Age,” xix.,Junc28 p. 1.
* “Manuf. § Builder, ix. 76.

* ‘“Engineer,” xlii. 239.
* e Seientific American Sup.," 839.

* “Iron Age,” xxii., Aug. 15, p. 16.

Blow'ing Fur’mace. (Glass.) One
which the melted glass is worked, after !
been previously fused in a melting furnac
then transferred 1o the Wlowing furnace ; ti
tents of the melting-pots being transferred
cession. 'This is the preferable practice wh
is cheap. In America the glass is usnally
direct from the melting furnace.

Blow’ing Ma-chine’ SeeBLowkk;
ING ENGINE.

Blow’ing Tools.
blasting instruments.

Blow'’-off Cock. A faucet to allow a

Fig. 350.

(Mining.) A small

Blow-off Cocks.

a. Blow-off bib-cock. b. Blow-off hot

the contents of a boiler to escape to get ric
sediment, or eaturated salt water.
Blow’-pipe. The following referel

be consulted : —

Ige § Gushurst e 4« o “Se. Amer. S
Bellows, (a.mmnjor e e o . ®“Se Amer. S
Dodge . . . e e e e . ®YSe Amer.”
Landauer . . e e e e . ®NSc Amer.)
Pocket, Ca.mmqjor . .. * ¢ Se. Amer. &
Rumley e e e e *Ne. Amer”

® L Se. Amer.
*4 Se, Amer. &
*Se. Amer.,

The blow-pipe for glass working is described in
“Dictionnaire des Arts et Manufactures,®’ tome
“ Souffier le Verre.”” Blow-pipe of combustible v
Fig. 398, tome i., Article * Chalumeau.”

See, also, Plattner's ‘‘Blow-pipe Analysis ;™
‘“ Blow-pipe Analysts.*’

Blow’-pipe Furnace. One in whi
combustible, and sometimes steam the:
blown into a metallurgic furnace for s
ducing, or vaporizing metals. Duryed’.
ore-furnace is an example.

Blow’-through Cock.
passage to steam from
a cylinder or other
chamber in the process

And spec(mscope . .
And gaxs generator, Thomson .
Foot power, Burgess . . . .

A fauce
Fig. 35

of heating the same .
by blowing steam

through it.

cing Ma-chine. Bowthrough
A machine for cutting up whale blubh

and expelling the air m
Blub’ber Min'-
out.

Patent 3,290 e e e Soule
478 . . . . . . . . Ricke
28,179 . Hunt

The blubber knife, blubber hook and bh
used in preparing and handling the blubber.

Blue Bronze. A blue powder fa
a grtpared adhesive surface.

1ix powdered mica with a blne pig

mixture to varnish, and lay on with a

See ‘‘ Manufacturer § Builder,”” wi. 299 : viii

Blue Glass. Glass colored with
ganese, etc. Has some peculiar effec
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tive growth, and the same is claimed to be true in | and bed are made of cast iron, the shears and shaft

respect of animal growth.
Bee Gen. A. J. Pl ton's Patent, September 26, 1871.

“ Scientific American,” xxxvi. 118. !

“Jrom Age,’ xix., February 22, p. 3.

Mang. and Chrome . “Sc. American Supplement,’” 3

Blue Pro‘cess for Cop’y-ing. A mode of
copying tracings in lieu of re-tracing them.

On a board as large as the tracing lay two thick-
nesses of blanket to give a yielding backing ; lay on
this the copying paper, sensitized side upward, and
upon this the tracing, which is covered by a gluss '
P e to hold all smoothly. Expose in sunlight for

rom six to ten minutes, or under a sky-light for
thirty minutes. Remove the paper, drench it with |
water, and hang by one corner to dry.

For the rensitizing xolution, take in vessel : —

1} oz. citrate of iron and ammonia.
8 o1. clear water.
In another vessel : —
1} oz. red prussiate of potassa.
8 oz. water.
Mix solutions, and keep in yellow bottle or away from llﬂt.
The solution is applied with a sponge, and the paper laid
away in the dark. When dry, the paper is yellow or bronze ;
after exposure, a darker bronsze : after washing, the blue
tint appears with lines in white.

Blu’ing. A fine blue tint is obtained by boiling
iron or steel articles in the following mixture: —
Dissolve 4 oz. hyposulphite of soda in 1 pint of
water, and then add a solution of 1 oz. acetate of
lead in 1 oz. of water.

Blun’ger. (Ceramics.) A revolving bar in
which the materials for pottery are incorporated.

The materials, with sufficient water to form a
slip, arc agitated by paddles, on a horizontal axis
which revolves in the box. The slip is run off to
the strainer or consolidator (which see).

Blunt Gor’get. (Surgical.) A lithotomic in-
strament for forcing an opening through the pros-
tate gland, in place of cutting.

_Fig. 189, Part IIL., Tu 's ' Ay iwm Chirur-
gicum.'’
Blunt Hook. (Surgical.) One for grasping

Fig. 862

Obstetric Blunt Hook.

without piercing. Used in various operations.
The figures refer to Tiemann’s “Armamentarium
Chirurgicum.”
Staphylorraphy hook . . . . Page10,Part V.
Traches hook

....... 98
Obatetric hook . . . . . . . Page 112, Part I1I.
Vesico-vaginal hook . . . . . Page 68, Part I1I.

Board Clip. A device fot holding paper on a
Fig. 853.

board.  Especially
intended for tele-
gnph dispatch
lanks which are
written upon the
top blank of a pile
and then torn off.
Board Cut’ter.
1. (Bmkbc'ndilry.) A
machine with circu- .
lar <hears for cut- Board Ctip.
ting binders’ board into sizes for use. The frame
R

of cast steel. The board is first cut into long

| strips, and then, by the adjustment of a latch, the

bed carries in the strips for cross-cutting.
Fig. 354.

Board Cutter.

Board Cut'ting Ma-chine’. 2. A machine
for cutting thin boards from balks or squared logs,

A powerful machine of this character, invented
by Bartlett, has an oblique knife the length of the
log, and the boards are shaved off in the manner
of a veneer.

¢4 Scientific American,” ® xxxviii. 143.

For the various machines used in Veneer cutting and
working, see Figures 0887-6952, pp. 2699-2702, *‘ MecA. Dict.”

Board'ing. (Leather.) Doubling the leather
with the flesh sides together, and driving the fold
forward and drawing it backward by the graining-
board. It makes the leather supple and raises the
grain.

Board'ing Knife. (Whkaling.) For cuttin
the danket piece of blubber; the long piece whic
is flensed or peeled from the sides of the whale.

Board 8cale. A weighing balance for assort-
ing, and for ascertaining the number of sheets of

pasteboard to make up bundles of 50
pounds.

Board Sea'son-ing Ma-chine’. A
machine in which boards are subjected to
heat and pressure in order to dry them
straight. A large machine of this character
has large, flat, steam-heated boxes, which

are in vertical series, and pressed together by hy-
draulic power.

Pfeffer . . ®‘Scientific American,” xxxvif. 148
Boat. For boats, parts, fittings, etc., see

Back board. Mast hinge.
Boat lowering apparatus. Nautilus.
Bottom botn‘i Qar.

Canoe. Painter.

Cat boat. Poppets.

Cat rig. Portable boat.
Center board. Portable raft.
Clamp (for mast). Rowing gear.
Collapsible boat. Rowlock.
Davit. Rudder lanyard.
Ducking boat. .

Folding boat. Slings.
Grapnel. 8neak box.
Gunwale. Steadying line.
Head sheet. Step.

Ice boat. Stern benches.
Kyak. Stern sheets.
Launch. Stretcher.
Launch engine. 8urf boat.
Lasy painter. Thwarts.

Life boat. Well sneak.
Life raft. Yawl.

- [ T —— e -
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Sec, also: —
Building . . . . ®“Scientific American Sup.,'" 1066.
. *!“Scientific American Sup.,” 1088.
*“Engineer,” xlviii. 162.
‘Van Nostrand's Mag.,” xix. %4
® “Engineer,”* xlviii. 162
. *“Scientific American,” xl. 38.
. * ' Scientific American Sup.,” 1327.
. *“Engineer,’ xlix. 438.

. ®“Scientific Amer.,”” xxxviii. 343.

Cheap . . . . .
Collapsing, Berthon, Br.

Folding, O«good
Berthon .

Duplex, Berthon .

Collapsible, Crispin .

Folding . “Iron Age,” xx., .lul\ 19, p. 1.
Murmy "Baker * “Sc:muﬁ: American,’ * xliii. 98.
Ancient Lacustrine . . **‘‘Scienttfic American,”” xxxix. 41.
Lowering apparatus.
Brice . . Y Seientific American,’” xxxv.150.
xli. 412.

& i Seientific American,”
. $:Engineer,” 1. 401.
.. “Engineﬁr.” xliv. 430.
Latwrence’ . ‘‘Engineer,” 1. 281

Hydraulic, Pinker . “Engmee" xIii. 165.
Meodel, “ Sharpie . "‘Sanmﬁc American Sup.," 2817.
Non-, heelmg .. . ®‘“Engineer,” xlii. 357.
Propeller, Fetherston . ** Scienti ¢ Amer.,” xxxviil. 166
Rigs . ®‘ Scientific American Sup.,’ * 2586.

* U Seientific American Sup. )} ) * 2085.

3ectional, Berthon . ®‘“Sctentific American Sup.," 8823.

The “ Nautilus ' crossed the ocean in 1878 in 456 days.
She was 19 long, 6/ beam, 2" 3/ dtplh and drew 6}/ water.
“ Scientific American Supplement,” * 2300.

Donovan, Br. .
Lawrence, Br. .

Boat Hook. Onc used in navigating a boat
among other craft, or at a ¥ig. 365

landing.
[

Boat Knot. (Nantical.)
c :

A hitch, shown at 23, 26,
Fig. 2777, p. 1240, “Mech.
Dict.”
Boat Low’er-ing Ap'-
pa-ra’tus. Davit appara-
tus for launching a boat
from on ship-board.
The us for
boats from their davita, invented
by Albert Magnus, of Gothen-
burg, is shown in “ Scientific
American Supplement,” ® 25643.

The apparatuseof E. G. Law-

Boat Hooks.

a has un indicator on
the staff which shows
how the hook stands
when in the water out
of sight.

bec are two modes of
making the hook of usual
form.

Boat Plug. d is a double hook.
replaced before swinging the boat by the davits to
launch it overboard. The two tlanges have holes
for securing the socket to the outer and ioner skin
of the hoat. Many a boat’s-load has been swamped
by the loss of the boat plug in the hurry of launch-
ing.

Boat’swain’'s Tog’gle. A pin of wood, cross-
wise, at the end of a rope; acting instead of a hook
when the object to be attached has a loop or bight
through which the toggle may be rove.

Boat Yoke. A tiller secured on top of the

rudder, and having holes for attaching the steering
ropes. See Fig. 357.

detachi

rence, of Dundee, Britain. Ibid.,
»1728
See, also. Shaw's apparmatus,

?u.mu-d April l 1843 and Figs.
749, pp. 3|4 “Mech.

Dict. ‘and P- 6.8 Ibid. ~ Also
Durr, infra.
Boat Plug. Removed

to allow rain-water to pass
out of the boat which is sc-
cured on deck. The plug is

Fig. 356.

Bob’bin Wind’er.
conical bobbins.

A machine fo
The yarn guide is on
Fig. 367.

==

Steering Yoke.

which has a certain range of vertical
build up the shape ; when the set size is
cone on the sleeve which carries the
brought into contact with the cap, and
guide so as to bring its excursions t
level. Dornan Bros. See, also, Kxn
CHINE.

Body Loop. The iron which
body of the vehicle to the running gears

Fig. 368.

C
d
Body Loops.
a. Single-lip body loop. c. Double-lij
b. Ordinary body loop. d. Btrap looyp

Bo’gie. 1. A wheeled swiveling trn
a locomotive.
The terms

Double bogie locomotive (two pair wheels
Ningle bogic locomotive (one pair wheels),
leading bogie locomotive (bogie in front).
Bogie tank locomotive (bogie under tank ¢
indicate the character of the position of the sv

See
Bogie and axle boxes, osclllnmng
laswell, Austria
Car truck.
Gt. Western Railway, Br. . *‘Engincer,”
Tank locomotive, N. E. Railway **“‘Engincer,””
Truck, Japanese . . *“Engincerin

2. (Saw Mul.) A small carriage r
transverse track on a log carriage, to

*‘Engincer,”

Fig. 359,

Los Bogie.

<ition of a log relatively to the saw in
line not coincident with that of the
See Saw MiLL.
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Bo-he/mi-an Glass. (Glass.) Consists of a
silicate with potash and lime base; a small quan-
tity of alumina, from the pots, and of oxide of iron
uinpurity from the materials. Potash is often re-
rlaced for common ware by soda, owing to the
ower cost of the latter. Carbonate of potash, as
pure and as rich as possible, is preferred, free from
soda. It is chiefly extracted from wood ashes, but
in Austria the refuse of the beet manufacture yields
a good deal. Also known as Lime glass.

Boil’er. Sce the following references to boilers,
setting, attachments, etc.: —

Air and steam injector.

Matthews . . . . . *‘“Scientific American,’’ x1. 227.
Casing and setting, Reilly *‘‘ Scientific Amer. Sup.,”* 682
Cleaner, Cromin . . . . ®‘Scientific Amer.,” xxxvi. 130.

Hotchkiss . . . **‘Manufac. & Builder,” xii. 247.
*“Scientific Amer.,"” xliii. 291.
. ¥“Mining & Sc. Press,” xxxiv, 1.
&+ Scientific American,” 361.
Clothing . . . . . . ‘‘Scientific Amer. Sup.,” 266.
Corrugator. Bee FLUE CORRUGATOR.
Covering, Ashcroft . . *Scientific Amer.,” xxxiv. 163.
Beamich . . . ‘“‘Scientific Amer. Sup.," 202,
Burgess . . . *' Scienttfic Amer.,”" xlii. 182.
Drilling and turning machine

Butterfield Br. . . . ®“Engineering,” xxix. 368.

Drilling machine.

Kemp . .

Garrie, Br. . .+ . *“Engineering,” xxx. 167.
Harcey . . . . . ® “Engineering,” xxviii 138.
Tywceddell, Br. . . . * “Engineering,” xxvil. 340.
Bowker . . . . . ®‘“Scientific Amer.

Sup.,” 4106.
*Engineer,” 1. 807.

. *‘“Enginerring,” xxix. 434.
® ¢ Scientific Amer. Sup.,”" 1047.
. ¥ Engineering,” xxii. 18.
. ®*!Jron Age,” xxii., Nov.28, p. 16.

® “ Scientific Amer. Sup..” 2209.

Fromeatin . . . . . ®‘“Scientific Amer. Sup.,"’ 3880.
Feed regulator, Pope, Br. ®‘'Scientific Amer. Sup.,” 2050.
Feeder, Rice . . . . . ®“Scientific Amer.,'" xxxviii. 6.
Flue corrugator, Foz . . *“Enginrer,” xlv. 213.

* Scientific Amer * xxxviii. 67,
. ®“Engineering,’” xxv, 260.

. *“Engineer,” xlii. 32.
. ®“ Seientific Amer. Sup.,”" 606.
. ®“Scientific Amer.,” xlii. 828.

‘4 Scientific Amer. Sup."” 917.
Indicator.

Lethuillier & Pinel, Fr. ‘‘Scientific Amer. Sup.,” 2761.

Making machines, Centennial.
‘“Iron Age,” xviii., Aug. 8, p. 5.

Setting, Reilly, Br. . . ®*‘Engineering,” xxii. 154
8hell tester, Tangye, Br. . **‘‘ Engineer,” xli. 10.
Smith, Campbell § Hunter ** Engineer,” 1. 229.
Stays, machinery for fixing.

Allan, Br. . . . . . “Engineer,” 1. 193
Tester, Howard . . . . *® ‘Scientific Amer.,”’ xxxiv. A48.
Tube cleaner, Titcombd. . *‘‘Scientific Amer.,” xlii. 294.
Washer, Hayes . . . . *“Railroad Gazette,” xxxili. 364.

Bowker, Br. . .
Kendall § Gent, Br. .

Economizer, Reilly, Br.
Bxplosions in 1877 .
Feeder, relf-acting.
Cohnfeld . . . . . .
Feeder, automatie.

Flue tester, Br. .
Fountain, Hamper . .
Pontifex, Br.
Furnace, hot blast, Pike
High pressure.
Adamson,Br. . . .

Boil'er Feed’er. Cook’s automatic boiler-
feeder is operated primarily by the uncoveriug of
the open lower end of a vertical pipe which pro-
jects downward into the boiler  The water sinking
below the open end of the pipe allows steam to
pass upward and operate the devices which supply
water until the level rising closes the gipe opening.

The boiler feeders of Pratt & Whitney, of Hart-
ford, Conn., and Macabie’s Alimentateur Automot,
made by Voruz, of Nantes, France, act by means
of a head of water and a float in a chamber gov-
erning the valved steam passages.

See alco: —

Self-acting, Cohnfeld . @ ‘ Scientific American Sup.,”* 2209.
Automatic, Fromentin *‘* Scientific American Sup.,"’ 3880.
Regulator, Pope, Engl. ® *‘ Scienttfic American Sup.,”* 2060.

Rice . . ®‘Scientific American,” xxxviii. 6.

See also FEED-WATER HEATER, ctc.

Boil’er Fer’rule. A tubular bushing for a
hole in a domestic heating boiler, af-
fording means of atl.ltachmcnt for a

ipe of supply or discharge.
b pBOOil’eIP p%it’tingl. & Those por-
tions or attachments which are addi-
tional to the mere shell. The term
includes the following, but they may
not all be present in every boiler : —

Bearers. High water indicator.

Blow-off cock. %:,ector. ndi K8
Damper. w water indicator. .

Dead plate. Man-hole cover. Botler Ferrule.
Economizer. Mud-hole cover.

Feed valve. Safety valve.

Feed-water apparatus. Steam-pressure gage

Furnace front. Stop valve.
Fusible plugs in tubes. Tube plate.
Gage cocks. Ventilator.
Grate bars. Water gage.

Boil’er In’di-ca’tor. The electric boiler in-
dicator of Lethuillier § Pinel, of Rouen, shown in
Paris in 1878, consists of a float and stem, the lat-
ter making electric connections as various heights,
which are communicated by wire to an indicator-
tablet, like an annunciator, fixed anywhere, say in
an office, or at the rooms of the boiler inspector.

‘ Scientific American Supplemnent,”’ * 2751,

Boil’er Patch Bolt. A peculiar form of
bolt for securing a patch to a
boiler. It is threaded into the

| boiler, the chamfer rests against

Boil’er Clamp. A form of clamp for holding {

rts in apposition while

ing drilled or riveted. That
shown opens 4" in the jaw and
runs back 43,

Boil’er Cov’er-ing. The
Chalmers-Speunce covering has
adead air chamber of one inch
or more between the covering
and the surface covered.

This is secured by taking a
wire cloth to which is fastened
every 4 or 6" a stud of an
inch or more in length which
keep the wire that distance LeCount’s Boiler Clamp.
from the surface of the object covered. A non-
conducting composition is plastered over the wire.
Patents, 80,709, Aug. 4, 1868 ; 96,738, Nov. 9, 1869.

Asbestos fiber in sheets, or mixed with some cement, is
used with advantage.

'"H:wdut mixed with flour paste. —*‘ Tezsile Manufactu-
See also references under BoiLer, supra.

Fig. 360.

the patch and the square is for the
apﬁication of the wrench.
oil’er - plate Clip’per. A
shears specially arranged for sheet-
iron. {ﬁ that of Fisher, the

" plate lies upon a table traversing

a track, and the shears work at
such an angle as to give the proper

calking bevel to the edge of the

| chine for drilling rivet holes in boilers.

sheet. The tail of the lever which

orks th ble shear is worked
L‘;. : Zl:me mova Boiler Patch Bolt.

Boil’er Shell Drilling Ma-chine’. A ma-
An ap-

i proved form drills on both sides of a boiler verti-

cally suspended above the standing headstocks.

| The shell is rotated for presentation to the piercing

- and countersinking drills.

! Kendall § Gent, Br.

& Jron.*"

® “ Sejentific American Sup.,"” * 1047,
® ¢ Engineering,” xxix. 434.

® “Engineer,”" 1. 307.

& ‘e Sejentific American Sup.,” 4106.

® “Engineering,”” xxvii. 340.

Bowker, Br.
Tieddell, Br. .

Harvey, Br. ® “Enginerring,”” xxvlii. 136.
Garvie, Br. . & ‘“Enyineering,’” xxx. 167.
Butterfield, Br. ¢ Engincering,”’ xxix 398
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BOLT CLIPPER.

Boil’er 8mith. A machine for flanging boiler
plates.

Campbell § Hunter, * Engincer,” * 1. 229,
Boil’er Test’er.
ers. See
Flue testing, ., S

A machine for proving boil-

. « . . ®“Engineering," xxv. 260,
Shell testing, Tangye, Br. . . *‘ Engineer,” xli. 115.
Testing machine, Howard . ® Se. Amer.,” xxxiv. 246.

See also p. 320, Fig. 763, “ Mech. Dict.”

Boil’'er Wash’ing Ap’pa-ra’tus. The sys-
tem of washing locomotive boilers of S. J. Hayes,
Superintendent of Motive Power, of the lllinois
Central Ruailroad, is shown and described in ““Rail-
road Gazette,” * xxiii. 364.

A 2}/ pipe hung from the roof trusses of the round-house
is carried completely around it in a line directly over the
back dunes of the engines as they stand in the pits, and pro-
vided with a stop valve at each pit. A steam pump supplies
water under heavy pressure. Each engine has a crown wagh-
pipe and an attachment for washing the cylindrical part of
the boiler. The operation is performed after every round
trip.

Bo-la’ta Gum. A substitute for gutta-percha.
It is the milky sup of the bully tree on the banks
of the Orinoco and Amazon rivers in South Amer-
ica. The operation of winuning the gum is similar
in every respect to that employed with caoutchouc
and gutta-percha. It much resembles gutta-percha,
but has, however, some superior qualities. It is
tasteless, has an agreeable odor on being warmed,
can be cut like gutta-percha, is tough and leathery,

. is more elastic than gutta-percha, and consequently
more flexible. It becomes soft, and may be joined
together at about 120° F., but requires 270° F. be-
fore melting, higher than gutta-percha. It is com-
pletely soluble in benzole and carbon bi-sulphide in
the cold. It becomes strongly electrified by fric-
tion, and is a better non-conductor of heat and elec-
tricity than gutta-percha.

Also known as dalata.

Bol’ster-plate. A plate in a wagon where
the front bolster
turns on the axle or
the sand board.

Bol’ster Spring.
1. (Railway.) One
(80, Fig. 364) inter-
posed between the
transverse beam
(43) of a truck and
the truck-bolster (30) which receives the weight of
the car on the center plat (63).

Fig. 364.

S~———

Railway Truck Bolster Spring.

2. (Wagons.) a. A caoutchouc spring between
the bolster and axle to give a degree of elasticity
to the bed.

b. Fig. 365 shows a steel sg;ing interposed be-
tween the wagon-bed and its bolster to absorb the
jar and make the riding more easy.

‘‘Iron Age,”’ * xxil., Dec. 5, p. 9.
Bolt.

needle-gun which drives home the cartridg
carries 1n its axial recess the firing pin.

Fig. 365.

Wagon Bolster Spring.

2. The part which in a snap-gun passes
lump of the barrel, to hold the barrel into
tion when the gun is closed.

3. (Mining.) A passage leading from
road into a side of work.

For machinery and hardware bolts sce, —

Acorn-head bolt.

Machine bolt.

(Fire Arm.) 1. The sliding piece in a | of leverage.

Bevel-head bolt. Plow bolt.
Bridge bolt. Railway-truck bolt
Boiler patch bolt. Ring bolt.
Button-head bolt. Round countersun’
Cal bolt. Round countersw
Clip king bolt. head bolt.
Cone-head bolt Safety bolt.
Countersunk - head square Shackle bolt.
shank bolt. Shaft bolt.

Cultivator point bolt. £hip ring-bolt.
Elevator bolt. Shoe bolt.

Elliptic-head bolt. Sink bolt.

Eye bolt. Sleigh-rhoe bolt.
Felly-joint bolt. Square countersur
Flour bolt. Square head bolit.
Flush bolt. Square shank bolt
Guard bolt. Steeple head bolt.
Hanger bolt. Step bolt.

Key bolt. Stove bolt.
Key-head bolt. Tap bolt.

King bolt. Tire bolt.

Knob screw. Track bolt.

Lag bolt. U-bolt.

Loop bolt. Whiffletree bolt.

Bolt Clean’er. A machine or artac
cleansing the bolting cloth of mills of th:
flour and offal.

Collins’s automatic cloth cleaner is a'
to bolts precisely, but to the sieves of
purifiers. Tt has beaters of soft leathe:
n spiral form on a shaft beneath the siey
as when revolving to slap the
cloth lightly.

“American Miller,* ® vifi. 369.

The Cogswell & Finn flour-bolt
cleaner has a brush suspended
over the reel by arms secured to a
shaft which projects through the
side of the chest, so that the
brush can be lifted and dropped
as desired. A coil spring pre-
vents the brush jumping when
passing over the ribs of the reel.

Bolt Clip’per. A double lever
tool for cutting off the superfluons
length of bolt beyond the nut.
The nut F lies in a square of the
jaw D, and the bevel edge of the
jaw C is brought against the bolt.
The tool is of cast steel except
the handles, 4, B, and the catches
in the arm F give differeunt rangcs

Fi
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BOLT FORGING.

Bolt Cut'ter. A machine for threading bolts. | Prat § Whituey

Fig. 367 is Pratt & Whitney’s hand bolt-cutter.
Fig. 367.

Han:d Bolt-cutter.

The bolt i~ hield in the vise, which has a right and
left-hand screw, and is tightened by the hand-wheel.
The die is revolved to cut the thread, and the bolt
is advanced by the lever, which moves the vise
slide in the shears. The machine is placed on a
bench, and is intended for carriage and jobbing
shops. The crank is lengthened or shortened at
will ; for tapping, the collet on the spindle is re-
placed by a tap-chuck, and the nuts are held in the
vise,

Schlenker’s stationary die bolt-cutter is shown in
Fig. 368. The bolt is held and revolved in the

Fig. 368.

Stationary Die Bolt-cutter.

bead chuck, which is hollow, so that a rod can be
advanced axially to have a thread cut on its end.
The arrangement of the dies is such that as soon
as they begin to cut they will close as far as the
stop will aﬁow them, and a series of bolts may thus
be cut ofuthe same size. As soon as the bolt is cut
the required length, the dies are opened by the
lever and the bolt taken out without running the
die off the thread. The action of the dies is simi-
lar to that of a lathe tool.

The “ National ” double head boltcutter is an
open-die machine in which the boltcutter head is
advanced to the bolt, the latter being held and ro-
tated in the hollow lathe-head amf chuck. The
bolt is instantly released when threaded; the die
blocks contain chasers made on the interchangeable
system.

See the following references : —

Revolving die.

Howard Iron Works * ““Am. Manuf.,” June 11, 1830, p. 8.

“ National . . . ®“Srientific American,” xxxix. 404.

*“Am. Manu/f.," Jan. 8, 1879, p. 13.

Pratt § Whitney . ®‘“Scientific American,” xxxiv. 115.
® “Scientific American Sup.," 594.

. ®“Engineer,” xlii. 42.
® “Am. Manuf.,” Oct. 31, 1879, p. 12.
Nut tapper, Schlenker. ® *‘Iron Age." xvii., Jan. 29, p. 1.

®‘‘Iron Age,” xxii , Nov. 7, p. 1.
Wiley § Russell . * “Seientific American,” xxxviii. 54.
* ‘“lrom Age,” xxi., April 11, p. 8.
Wood § Light . .
Trimmer, Butler

. ® “Manufacturer § Builder,'" xi. b.
. . ®Scientific American,™ xli. 310.
Table of preparations of nuts and.
! Scientific American,” xxxv. 3.
Bolt-cut’ter Chuck. A chuck for holding a
bolt to be cut in a tur- Fig. 369,
ret-head machine. In
these machines the bolt
is held in a chuck and
advanced alternately to
one or other of the dies
in the turret head.
See Fig 6824, p. 2665,
“Mech. Dict.”
Bolt-cut’ter Head.
Fig. 370 shows the die
of the Schlenker bolt
cutter. It is stationary,
the bolt being revolved
and advanced to the
cutter, see Fig. 368. The chasers are simultane-
ously advanced or receded in the head by means of
a lever which has an adijustable stop, s0 as to
Fig. 370. imit their penetration in
making a number of bolts
of similar size.

Fig. 87L

Bolt Die.

Bolt Die. A nut with a thread chased in it,
used for cutting threads on holts and rods. Fig. 371,

Bolt Dog. Used in chucking bolts to be turned
or chased. It is bolted to the Fig. 372.

face plate, spans the center, and
has a square to engage the bolt
head. Made in sizes from 5
to 2’ inclusive. Fig. 372,

Bolt Feed’er. An apparatus
to feed the meal to the flour bolt
in equable quantities. D, Fig.
373, is the case, E the spout lead-
ing to the bolt, and B the lever
for lifting the screw A.

Bolt For’ging Ma-chine’.

A machine for forging iron
bolts.

Burdict's bolt - forging ma- ¢
chine is operated without clutch gear, cam, or
springs, the main shaft, slide, and forging dies are
in constant motion, and the blank is advanced to
the dies hbv means of a connecting-rod, pawl, shaft,
and toggle, and the blank is automatically dis-
charged when headed. The blank rests against a
stop, and is only guided centrally by the holding
dies while being forged, thus leaving them full
size under the head.  The machine is capable of
making from 3,000 to 8,000 square head blank bolts
in 10 hours, according to size.

The Abbe bolt forging machine is a machine of
similar capacity and quality



BOLT-HEADING MACHINE.

Bolt-head’ing Ma-chine’.
for the bolt-forging machine, which sec.
Fig. 373

Another name
The Brit-

Bolt Feeder.

ish machine of Greenwood § Batley, Leeds, is ver-
tical in its action.

A vertical fast-moving screw, with three square
threads, raises the work-holder to the die, the latter
be 'ng stationary. The hot bolt-head is thus brought
into the die, and swaged to form. The bolt-holder
has a dwell at its upper position, and, as it de-
scends, a pin beneath pushes out the bolt.

Bolt Hook. (Manége.) A check-rein hook;
the base or point by which it is attached sets flat
upon or passes between or under the plates of the
saddle-tree, and is secured by a holt.

Fig. 374,

Bolt Holder.

Bolt Hold’er. A clamping tool to hold the
head of a bolt to prevent its turning while the nut
is being screwed on. It is a frame containing a
sliding bar, having on one of its sides a rack which
is engaged by a sector lever. It is shown as ap-
plied to put on a tire bolt.

Bolt’ing-cloth Clean’er.
CLEANER.

Bolt'ing Mill’'stone. A French invention by
M. Aubin.

The lower millstone has panes with screening
cloth of wire gauze, to allow the meal to escape
before reaching the skirt.

The device is shown at Fig. 375. Starting from
the bosom of the stone, every other furrow is sup-
pressed, and a metallic box inserted containing the
wire gauze. A knocker is suspended in the box
to hasten the sifting.

Aubin’s. Safford's Report ‘‘ Centennial Exhibition Re-
ports,” * Group I., vol. iii., p. 180.

Bolt'ing 8aw. A machine in which stuff is
sawed out of the log or balk to bolts or pieces of a
size, adapted for working into the object required.

See BoLt
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BOMB LANCE.

Bolt-point'ing Ma-chine’. A ma
pointing or shaping the ends of bolts of fi
1” diameter.

Fig. 875.

Bolting Millstone.

The bolt to be pointed is held in the vix
adjustable on the column of the machine
crated by a lever and right- and left-he

Fig. 376.

Bolt-pointing Machine.

The head, arranged to slide on the
brought to the bolt by action of the foc
bolt passing through a bushing to ste:
the revolving cutter is doing its work.
short to reach from the vise to the
head may be held in a socket.
Bolt-turn’ing Lathe. A lathc
adapted for cutting large bolts; smalle:
on the lathe ?rinciple, are boltcutters.
Bom-bar’don. (Music.) A low v
ment without keys, and with three cylit
quality differs but little from the ophicl
Bomb Har-poon’. A harpoon v
plosive, to be ignited inside the whale.
U. S. Patents under HArPoON.
Bomb Lance. A lance containing
be exploded in the whale. It is genera
always, projected from a gun.

See list of United States Patents under IARP
Bomb lance, Pierce. ®‘‘Scientific American
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Bone Black. Calcined bones, used in filters '

for sirups, etc. cutaneous, bow, circu-

See : — o :, antrum drill, etc.
Testing, Bartlett.. . . . ‘‘Scientific Amer..”" xxxiv. 260. 8 and rizes.
Washer, Automatic. . . ** Scientific Am. Sup.,” ® 4052. d levators.

Revivifler, ¥r., Schreiber . * Dept. Agric., Special Report,”’
xxvili., I'l. XXXI.

fee also ANINAL ('HARCOAL, supra. Bone Mill. A machine for crushing bones for
Fig. 877 use, as animal charcoal in sugar processes, or for

a fertilizer.
 Fig. 377 is a vertical sectional view of Baugh’s
mill ,?or crushing, grinding, and pulverizing bones,
phosphatic rocks, minerals, ores, slags, etc.
Fig. 378 is a French bone mill on the Chilian
principle. It resembles some forms of ovil-mills,
l amalgamators, and cement mills, having an edge

Fig. 878.

Baqgh's Grinding Mill for Bones, etc.

4 is the top breaker fitting on the vertical mill-shaft K.
The breaker ix varied with the kind of work to be performed.

B is the nut which secures the breaker.

C, circular grinder or middle breaker with holes for stud
boits, to tighten the grinding.sections DD on cone 1.

F, stationary grimlinﬁ plates. G, lower cylinder sectional
plates, held by nuts HH.

O, lighter lever, etc., for adjusting upward pressure of
cone I and it= plates DD, againat the concave G.

JJ, wipers to discharge ground stuff.

L, feathers on upright shaft K.

M, atep. N P, driving gear.

R R, fast and loose pulleys.

S, iv-wheel. TT, bolts holding cover.

. Bone Black, Arti-fi‘cial. Woody matters
impregnated with phosphate of lime dissolved in
bydrochloric acid. The phosphates are thus dis-
tributed as they arc in natural bones. The mass
thu, P}'CPﬂfed is ignited. Th? dlﬂiculty CONsIsts 1 Bone Mill. Jannot fils, Treil (Seine et Ouwse).
obtaining products of a sufficient density and min- . .
. o o S VI
eral richness, and free from foreign salts. The Stone and scrapers. It hax also an elevating device
charcoal obtained has to be washed in excess of = Which lifts the stuff from the annular pan and dis-
water to remove chloride of calcium, if poor copro- charges it down a screen and in front of the stone.
lites have been employed. T'M' Melsens. . _In the machine of Picksley, Sims & Co., of Manchester,
Bone Glass. A semi-translucent glass used | England, the bones intended to be ground are thrown into
for lamp-shades and globes. A proportion of bone | them%er.f::;l after fﬂ'_l"'i'! fpen "‘:-' t“u!tinx h‘ﬂ!. they re
. - PN pre: y feed rams agninst the teeth of & revolving cylin-
&':"p'ﬁozdi‘::i tgf Lll’ilfnefnrtél::gls"ﬂ::s :llﬁ{)e(:ln?u t:]l?et | der in rapid motion. The reduced bones fall into un oxcillat-
glass. hilip Fischer in “ Glaslmtte.l' | them into two qualities, namely, dust, and half-inch bones.
The result resembles the cryolite glass, otherwise At the first operation the followiug proportionsare obtained :
known as fused porcelain. See CRYOLITE. { Dust . . ©oe o - - - - . 4bpercent.
|

ing or revolving riddle attached to the mill, which separates

. . . Ualf-inch bones . . . . . . . . 30 per cent.
Bone Hold’er. (Surgical.) A bonegrasping Coarser sample (to be re-ground) . . %:wrvem.

orceps, in some cases combined with a rongeur, or Davida® bone-mill is a disintegrator on the same principle
bone-gnawer. | precisely as the disintegrator (Carr’s), Fig. 1655, * Mech.

Dr. Darby's, Fig. 79, p. 24, Part 1., Tiemann's *‘ Armamen- Dict.”
farium Chirwrgicum.” ‘ See the following references : —

Bone In’stru-ments. (Surgical.) Those Hud.Br.. . . . . . . . *'Engincering.” xxx.57.
used in osteotomy, and in som(e cqu-s o)f fracture | Saville St. Foundry Co., Br. . ®‘‘Engincering,” xxvi. 205
and n . ’ | Seealso article “ Engrais,”” Laboulaye’s ‘* Dictionnaire des

8CTos1s. | Arts et Manufactures,”” Figa. 766, 7¢7. Tome ii., ed. 1877.

Among thém are the following, which see : — | Seealso FERTILIZER MILL ; GRINDING MILL; ORE MiLL ; Drs-

Bone drills. | INTEGRATOR ; CHILIAN MiLL, etc.
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Bone S8aw. Stohlmaun’s bone saw, for surgi-
cal purposes, ¥ig. 379,
shown at Fig.
379, is a substi-
tute for the chain
saw, and consists
of two handles
connected by a
wire of cast steel,
on which is
strung a series of
steel beads with
sharp cutting

s

edges.

Bone Por'-
ce-lain. ~ (Ce- Stohlmann’s Bone Saw,
ramics.) \ ware

into the composition of which enters phosphate of
lime in the form of hone dust.

Bone'si-late. A compound with a base of bone
dust and an aggregating cenent ; used in place of
ivory, real or artificial, or hard rubber, for buttons,
door-knobs, billiard balls, ete.

It can be polished and colored, and is harder
than celluloid.

It is much like the French material known as
EsuriNEg, which see, refer to —

¢ Scientific American ™’ . xlii. 346.

" Manu/uuurer and Builder ¥ xii. 111.

“ Jron Age xxv., May 20, p. 28.
“Van Nostrand's Eng Mng xxiii. 263.

Bone 8taff. (Swrgical.) A director or re-

tractor instrument with a curved end: serving to
hold a bone while o_erating subcutaneously, or to
replace fragments.
Figs. 63,63 0, Part 1,
gicum.”’
Book Back'’ing Frame. (Bookhinding.) A
frame or vise in which a sewed book is placed to

Fig. 380.

Tiemann's ** Armamentarium Chirur-

Book Backing Frame. (Pierron et Dehaitre, Paris.)

have the back rounded before being cased or cov-
ered. The jaws are brought together by pressure
on the treadle, and the book back is rounded b
the lw.\tmg-hammer The machine shown is
French.

Book Back’ing Ma-chine’. A machine for
rounding the backs of books hefore casing or cov.

Fig. 381.

Power Book-backing Machine.

ering. An improvement on the hand-r
chine in respect of obviating the labor att
the process of backing, excepting the placi
book betwceen the jaws and bringing a

pressure upon the treadle ; the power then
the jaws, the roller passes over till the b
completed, the jaws relax, and the book
out.

Book'’bind-ing. Bookbinding machi
sists of sheet folding, signature sewing,
ting, back-rounding machiunes, presses, etc

See list on pp. 330, 331, ** Mech. Dict.’’

See references: —

Schmitz . ® % Se. Amer.,
Corner pmtector, uuyg- Rankin. * * Sc. Amer.'
Book factory * N Se. Amer [
Sewing machine. émurr . . " Y8 Amer
Sulsberg . . . . . *“Relieure,”**
Diect. " iii

Stitching machine, Neidlinger . * ' Se. Am. &

See Nicholson's ‘4 Manual of the Art of Book-

Book'ing Ma-chine’. A machine fi

up tobacco leaves into piles and packages

Book Roll'ing Ma-chine’. A m:
Fig., 382,

Book Rolling Machine.
rolling folded sheets instead of pressing
folded signatures being laid upon the
run between the rollers. The upper r
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tically adjustable, equally at both ends, by means of '
the hand-wheel and bevel-gearing.

Book Saw’ing Ma-chine’. A machine for
sawing channels in the back of a pile of signatures

Fig. 883.

Book Smwcing Machine.

to hold the cords to which the separate signatures
are sewn. See SEwING PRress, Fig. 4884, p. 2124,
“Mech. Dict.”’

The machine, Fig. 383, has a frame of cast iron,
and a spindle of cast steel running in composition
boxes. It has 5 saws adjustable on the mandrel
to any length of book, and there firmly held by nut.
The bed is planed smooth and hung on journals at
oneend, the free end being clevated to such degree
as to give the required protrusion of the saws
through the slots in the table. The fence or
guide is adjustable, and held by set screws.

Book Sew’ing Ma-chine’. A machine for
sewing signatures on to a band or cord for binding.

The book sewing machine of the Swiss inventor,
Sulzberg, is described under article ‘ Reliure,”
tome iii., Fig. 2231, Laboulaye’s “Dictionnaire des
Arts et Manufactures,” ed. 1877.

It folds by successive action hetween rollers in
pairs, as in the ordinary folding machines; then
pierces and sews the signature.

The Singer book-sewing machine takes sheets
already folded and stitches them along the line of
the final fold which is given them by a pair of roll-
ers between which they are passed.

“Scientific American™ . . . ®xxxv.223.

It is adapted for the stitching of signatures, but
does not appear to be adapted to sewing them to-
srether to common bands or cords.

Smyth’s sewing machine has as many stitches as
cords, each being independent. The signatures are
hung upon the horizontal arms of a four-arm reel
which presents them, then drops, makes a quarter
revolution, rises, and presents the next signature
which hangs upon the next arm in succession. The
signature is clamped, the row of needles come into
operation, secure the signature, and the arm then
drops away, and another is presented as before.

The Wheeler & Wilson book-sewing machine
produces a book, the signatures of which are firmly
united by loops of the band-thread. secured by a
metallic pin within the center of each folded signa-
ture, each loop being so formed as to completely
encircle the metallic securing pin.

To operate the machine, the table in front of the bed is
raized to its full height, the driving-wheel turned until the
needles are above the throat-piater, the signature (opened) ia
then placed upon the needies, the pressers then force the sig-
nature firmly to the throat-plates, the ncedles recede, form-
ing loops into which the mmterial to form the securing pin

by the loops of thread draw the securing pin down to the cen-
ter of the signature, and the signature firmly upon the table
in front of the bed. During this operation the arms above
the bed recede far enough to permit that part of the signa-
ture which lay under them to be closed by means of a folder
(placed in the rear of the needles), upon the part already
drawn upon the table. This folder is provided with a pro-
jection from its lower front edge, which forces down the
table upon which the rignature iz folded to a distance equal
to the thickness of the signature last closed upon it, so that
the top of the last signature is always in the same relative
position to the bed and needles as was its predecessor during
the time of sewing. To secure firmmess of stitch, each
thread is provided with tension devices, as iz common to all
gewing machines, and operates in a similar manner.

Book Stitch’'ing Ma-chine’. Neidbruger’s
stitching machine for bookbinders is shown in *Sei-
entific American Supplement,” * 1748. It operates
on single signatures.

See also Wikre Book-sewiNg MacuiNg, Heyl’s
machine for fastening signatures to bands by means
of wire staples.

Book Trim’mer. A machine for squaring the

Fig. 384.

Book Tvimmer.

top, bottom, and front edge of a pile of books un-
bound. In the machine, Fig. 384, two of such piles
are shown in the clamp, the backs of the books
towards each other, so as to expose the other cdges
of each of the piles. The carriage being pushed
up to position, the foot is pressed upon the treadle,
when the knife quickly descends, making a draw-
cut, and then at once returns to its starting-point.
The pile is then withdrawn, rotated 90° to bring a
new face to the knife, the cutting action repeated,
and so on for each of the four faces.

The Standard Machinery Co’s Steam Power
Automatic Book Trimmer opcrates as follows: —
Books are placed on the table, and clamped as with
other trimmers ; upon moving the shipper, the ta-
ble advances to the knife, and the cut on one side
is made, thereupon the table recedes, makes a quar-
ter turn, advances again to the knife, again recedes,
and so continues in operation till all four sides are
cut, when the machine stops, the books can be re-
moved, and a fresh lot substituted. As the table
works perfectly free while cutting, and nceds no
attention, the operator is at liberty to get ready
another lot of hooks, thereby saving a large pro-
portion of time.

Boom. (Lumbering) An artificially inclosed
bay, in which logs are collected to prevent their

is passed and severed : the needles now recede quickly, and

drifting away by a current or tide.
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BORING BAR WRENCH.

The boom is usually made of spars or timbers
chained together at the ends, and so anchored or
staked as to inclose an area of water. A hoom is
found at each end of a s/ide, which is a chute to
help logs over falls, rapids, or shoals. See, also,
SHEER-ROOM.

Boom S8heet Block. The block through
which the shcet of the boom is Fig. 3%
rove. In the example, Fig. 385, e S50
the block is double.

Boom Tack’le. (Nautical)
A tackle consisting of a double
and single block and fall, used in
rigging out or in a studding-sail
hooni.

Boot. 1. (Surgical.) Junot’s
dry cupping boot is a gum boot
with an air-tight band on its upper
border, and an air-pump to ex-
haust the air from around the leg.
See DEPURATOR, ““ Mech. Dict.”;
and AEROTHERAPY APPARATUS,
supm.

2. (Manédge.) A covering for
any portion of a horse’s leg; nude
of leather, or of felt and leather.

Boot Clean’ing Ma-chine’.
A machine with expansible last to .
suit different sizes of boots, and Double Block for
with means for rotating the boot  Boom Sheet.
while the brush is briskly reciprocated npon it.
The motions are obtained by turning the handle,

Fig. 386.

Boot Cleaning Machine.

and the

sition of the boot is modified by the
motion of

the lever.

Kent's Boot cleaning machine. “ Englisk Mechanic."
W«

Sc. Amer. Sup.,” 660.
Boot S8ew’ing Ma-chine’. See Snor Ma-
CHINERY ; Sore; HEEL, etc., and pp. 335-337,
“ Mech. Dict.”
Bor’der Knife. A knife for cutting the edges
of grass plats, of grass borders :
to walks, of beds cut out of
sod. Fig. 387.
Bor’ing An’chor. A
method of setting piles for
foundations or for anchorage
by giving them a screw point
or shoe, Fig. 388, which is sunk
into the earth by rotation. See
Screw-pILE, “Mech. Dict.”
Bor'ing and Turn’ing
Mill. A machine-tool which has its operative tools
above while the work is chucked on a revolving

bed below. It is a vertical drill or boier, or
izontal lathe. The boring bars operate at
gles and have a quick return motion.

Fig. 3%8.

Bohlken's Boring Anchor.

The counterweight acts on a line directly throuy
ter of the tool-holding bar. The awing of the larg
chines is 120//. The feeds are automatic in every
a dirk drivinga friction wheel, operates them, ti
of the feed is controlled by moving the friction v
out on the surface of the disk, and the greate
change can be made instantaneously ; and by rer
friction whee! across the center of the disk, the
versed. The tool-holder admits of the tool being
way : it can be removed from the bar and any
substituted. The face-plate rests in an annular|
der its extreme outxide edge ; it hasalso a center«
in diameter, and & long, provided with a steel xt
key passes Leneath this atep, and the amount
strain on the outride bearing can be regulared b
screw (the head of which ix seen at the bottom of
this iz quickly accomplished, and is a valuable p
setting work, boring and turning on smaller |
when a heavy or large piece of work ix once xe
turn of the screw communicating with the tapes
the face-plate to its outside bearing, and the ma
with all the steadiness of a heavy planer and all
ion of the most accurate lathe.

The pulley turning attachments consist of the
the equalizing driving plate with the two carrier
the table), and the taii stock (shown on the cros

Fig. 389

Boring and Turning Mill. ( Niles® Tool

Bor’ing-bar Wrench. A wrench
to fit the square of the boring bar o
It is to rotate it, and to hold it on occ

| Fig. 390.
| P
Boring-bar Wrench.
collar of the rod may rest on the wren

upon the platform. See WELL-BOI
pp- 2757, 2758, and Plate LXXIV. <2
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Bor'ing Head
A collet or head
shod with, black
diamonds, and used
in drilling bore-
holes in rock. Sec
DiaMoxp DriLL,
“Mech. Dict.’

Bor’ing Ma-
chine’. Fig. 392
sl*:ows a boring ma-
chine which has ;
three different Annular Boring Head.
speeds for large, medium, and small holes; can be
adjusted to any angle or position, raised, lowered,
and turned on its axis, inclined or revolved.

Fig. 392

Fig. 391.

Universal Horizontal Boring Machine.

The following notices of machines may be conrulted : —
lathe attachment . . ** Scientific American,” x1. 404.
Rice . . . . . ,®“Secientific American.” xxxix. 86
Drilling, etc., Bement . *  Engineering, xxil. ;0.
® *Rairoad Gazette,'" xxi. 15.
Universal, Bentel § Co.

* ‘“Enginerr,” xli. 412.
Horizontal, Fay § Co. ‘ Thurston's Vienna Rept.," iii. 264.
New, Br. .

.« . ®“Engineering," xxii. 397.
Carpenter’s, Phillips . * “lron Age,” xxi., May 2, p. 42
Kichards § Atkinson.  **Iron Age,” xxiv., July 31, p. 1.
Jiz-aaw. Robinson, Br * “Engineer,” xlv. 276.
Vertical, Walker Bros, »+ Scientific American,’ xxxvii. 328,
And spacing, Coldurn. * “Manuf. and Builder,” xii. 235.

re, boring . ® “Scientific American,” xxxvii. 889.
And turning, Bement . ® “Engincering,” xxiv. 254.
meat . . ®“Seientific American,"’ xxxvii. 306.

And grooving, Atock

. ®'‘Scientific AmericanSup.,”* 356
Cylinders, vertical .

Laboulaye’s ** Dict. des Arts et Man-

uf.,"" i., Fig. 86, article ** Alesoir.”
. Bor’ing Rod. The rod which carries the drill
in deep boring. Usually in sections united by
screw-coupling or by socket and key. The illus-
tration, Fig. 583, shows the latter method. See Plate
LXXIV., opposite p. 2759, “Mech. Dict.”

Dzgp BORES AND SHaPTS.

Artesian well, Pottadam, Mo. . . . . . . 5,600 feet.
Salt spring, Sperenberg, Prussia . « 4,175 feet.
Coal shaft, Viviers-Remus, Belgium . 8 feet

Adelbert shaft, Pribram, Bohemia . . 8,280 feet.
See the following references : —
Food carrier for imprisoned miners,
British . . . . . *‘“Engineer,” xliv. 69,
Electric, Planté . . . * Telrgraphic Jowrnal,” vii. 120.
Europe, deep, Jefferson . ** Van Nostrand’s Mag. " xlx. 810.
Drawingrods . . . . ®‘ Scientific American dny.,” 1158.
Rod grapuel, Allison, Br. * * Engineer,” xliii. 165,

Bor’ing Tool.

See AuToMATIC BORING-TOOL, for the Persian drill.
An expansion boring tool, in which a cutter is thrust out

|  Van Haagen's expansion tool, i d of extending laterally
. at right angles, as in the one just mentioned, has a sweep

I’ upon an axis at right angles to that of the

t,

! stock in which it is held. Fig. 393.
Bor’ing Tools.
See under the following heads: —
Angle boring machine. Expansion hollow-
Angular bench-drill. auger.
Angular bit-stock. Fluted tap.
Antrum trephine. Gas-main drill.
Auger. Gimlet.
Auger bit. Gimlet bit.
Automatic boring tool. Gouge chirel.
Barrel busher. Hand drill.
Bench drill. H drill.
Bit. Hollow auger.
Bit brace. Lip auger.
Blackrmith's drill. Marlinespike.
Bodkin. Nerve canal reamer,
Boriog tool. Nerve cavity instru-
Bow-drill stock. ment.
Brace. Perforator.
Breast drill. Pin-bush.
| Bung-hole borer. Plugger.
: Chisel. Post auger.
Churn-drill. Post-hole auger.
Clutch drill. Post-hole digger.
Combination auger. Pricker.
Corkscrew. Pump auger.
Countersink. Quick-speed haud-drill.
Crank rachet brace. Ratchet brace.
Dental drill. Ratchet drill.
Differential rachet Reamer.
brace Ship’s auger.
Drill. Sinus probe.
Drill bench. Slot borer.
Drilling press. Spiral auger.
Earth borer. Tap.
' Equilibrium tool. Taper tap.
Excavator. Track drill.
Expanding drill. Treenail auger K
Expanding reamer. Twist-drill. Bori
Expansion bit. Worm auger. Rod.

Bo’som Staff. An instrument used in testing
the straightness of the faces of mill-stones.

‘The bosom of the mill-stone is a central depression,
and the staff is adjust-
able to test the sym-
metry of the concavity.

Pig. 394.

Fig. 385.

Bosom Staf. French Wine-bottle Carrier

Bot'tle Car'rier. An appliance used in wine
cellars in carrying uncorked bottles. A teat above
enters the mouth, and the cup-shaped depression
in the bottom of the bottle rests on tgc spring-pad.

Bot'tle Glass. (Glass.)

French Recipe: —

River sand from the Rhéne . . . 100
Slacked lime . e |
Sulphateofsods . . . . . . . . 8
Belgian Recipe : —

Sand from near Charleroi . . . . . 10
Peat ashes from Holland . . . . . . . 20
Sulphateofsods . . . . . . . . . 15
Limestone. . . . . . . . . . . . b
Cullets (broken glass) . Ce e .. &0

100

France produces annually 100,000,000 to 120,000,000 bot-
tles, representing a value of $4,000,000. The price is from
$2.50 to $3.50 per 100 bottles of from 21 oz. to 220 pounds.
Ch

laterally for under-cutting, coring-out boxes, ps and
eurves, is show. 'n ** Seientific American ”* ® xxxviii. 181

bottles having to bear the pressure of the wine,
cost from $4.60 to $5.60, according to quality.
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BOWER.

The operation of blowing the bottle is as follows : —

A piece of metal (melted glass) is gathered on the end of
the ponty, is blown,swung, and rolled till brought to a given
size (according to the dereription of bottle) and shape: then
pinced in a two-part mold (generally of iron), and by means
of a compressing piston expanded against the inside of the
mold which shapes it. When withdrawn from the mold the
bottom is pushed (for some kinds of bottles); i detached
from the ponty by cracking the glass by means of a piece of
cold ircn. ‘The bottom of the bottle is put in a spring-tool ;
the neck iz re-heated and the mouth properly shaped by a
pincers which has forming blocks and fits the inside and out-
side of the mouth.

Sometimes the bottom alone iz formed in the mold.

A furnace in France generally consumes about 374 pounds
of coal for every 100 bottles of 28.80 ounce weight, or 1,820
pounds of coul for 220 pounds of bottles.

Bot'tle Hold’er. A stand for holding bottles,
either in the bin or the rack — full or empty.

Fig. 396.

Bottie Holder.

Fig. 396 is a French bottle-holder for holding
the champagne bottles before wiriné (tourniquet
porte bouteilles). Made by Tricout & Cie., Reims.

Bot'tle Jack. A portable screw-jack in form

of a bottle. Fig. Fig. 398.
397. Also known
as a cotton screw,
from being used
in packing bales
on board ship.

Fig. 897.

( Vins Mousseuz.)

Scale Bottomns.

a. Folding bottom, for
goods in sacks
b. Plain bottom.

Bot’tling Ap’pa-ra’tus. See —
Aé&rated water.

Hayward. Taylor § Co., Br. ® ‘‘Engineering,” xxvi. 351
Spencer § Gillman, Br. . . * *‘Engineer," xlix. 236

weighing

Botte Jark.

. ®4Ne Amer.,) xxxi
. ® % Se. Amer.,” xliii
. ® 48 Amer.,” xliii

| Stopper, Pochtler, Austria
Hart . . . . . .
Washer, Cody . . .

Bot'tom. 1. The support in a scale
matter to be weighed. See Fig. 398.

2. (Nautical.) That part of a ship or bo:
the wales.

Bot'tom-ing Tap. One for carry
thread of full size to the bottom of the hc
Tap ¢, Fig. 6211, p. 2495, “Mech. Dict.”

got'tom Plate. (Paper-making.) T
of kniyes forming the concave or hed hen

Fig. 899.

Fotton Plate for Paper Mills.

cylinder of a rag-grinding machine or pu
gine. Sec Fig. 4020, p. 1824, *“ Mech. Dic

Bot’tom-set Line. (Fishing.) A
chored at the ends. See TrawL Lixi
stance.

Bouche. (MNautical.) Of ablock. '
ing for the pin, in the cheeks of a block.
is the sheave bushing.

Bou’gie. (Surgical.) A smooth di
strument for meati.

See Fig. 838, p. 846, *“ Mech. Dict.,”" and accom
scription.

For varieties see the following, the figures r
mann’s “ Armamentarium Chirurgicum :’’ —

Bougiedboule . . . . . . page 9, 1
Bougie & trois neuds . . .« page$,1
Bougie conique e + « « . page9,
Bougie conique & ventre . . . . page9,
Bougie filiform . . . . . . page9, 1
Bougie olivaire (olive shaped) page 9,
Bougie olivaire i ventre . . . page 9,1
Bougie, cezophageal . . . . page84,
Bougie ofintment . . . . . . . page2l,
Bougie (Otis's)dboule . . . . . pagell,
Bougie, pile .+ .« .« . pagell
Bougie, rectal . . . . . . pagelly
Bougie, urethral . page 8,

The terms probe, dilator, divulsor, catheter, ¢l
thrusting instruments of various forms used fo:
purposes. See list under SURGICAL INSTRUMENT

Boul’der Crack’er. A heavy iro
in boring deep wells, to drop upon a bow
may be accidentally encountered in the
order to crack it and allow the boring tu

Bou-lin‘i-kon. A floor covering; :
for carpet or floor-cloth.

Tt i constituted entirely of animal and ve;
animal hair and wool entering largely into itx
and the whole being bound together by means ¢
the buffalo, reduced to its natural fibre. Th
are formed into a thick cloth,and afterwards =
a solution of vegetable oxide and coloring mat
of which beuliniken is made almost as noisel
while from the non-conducting nature of its ¢
warm and comfortable to the feet.

Bow Ab-dom'i-nal Sup-port’e:
cal.) One having a bow-shaped spring
the abdomen, in place of obtaining the
cincture.

Fig. 37, p. 16, Part IV., Tiemann's ‘‘ Armam.
rargicum.”

Bow'’er. (Nautical.) One of the
ing anchors at the bow. They are calle«
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BOX HOOK.

tion.
The best bower is starboard.
The small bower is port.
Bowl. (Fishing.) The pound,
pot, or crib of a weir or pound net.
See Pouxp NET.
Bow'line Knot. (Nautical.)
A combination of the reef-knot
and carrick bend nsed for furnish-

Bowtline Knot.

ing a bight that will hold nggn a
rope’s end ; as a bight on a boat’s
painter, to be thrown over a post
on a wharf. :
A running bowline-knot has
the knot made on the bight, in-
stead of on the standing part, and
makes a bight that travels upon

Boz Coil with Return Bends.

the standing part.
Bow'line on a Bight. (Naut-
icai.) A form of knot or bend.
See 17, Fig. 2777, p. 1240, “Mech. D
Bow’sprit 8hrouds. (Nautic
chains from the outer end of the b
luff of the bow, giving lateral sta
sprit.
Bow I'ron. One of the bow-shs
tached to the sides of a
wagon body to hold the
end of the bows on which
the tilt is stretched and f
sug)orted.
ow Joint. One of
the pieces concerned in the
folding members of a carriage top.
Box Bar'row. A capacious, fou
such as is used for carrying coke, sa
 Scientific American ™ . . . ®xxxi:
Box Coil. (Heating.) A stean
coil of many Fig. 40
members, occu- g
pying a cubical (
s compara-
ble in its pro-
ﬂrtions to a
Box En‘gine.
A peculiar form
of engine in
which the parts
are all in com-
pression, and
which has but
two joints. Itis
singularly com-
pact, as a 25 horse-power engine, with steam at
65 pounds, occupies a space 14 X 32”7 X 13}”,
and weighs 364 pounds.

The engine ists of a cast-i mm%‘ ing a cylin-
der traversed at the middle of its length by the crankshaft.
The piston is formed of two rings connected by means of dis-
tance pieces, while a plate is secured to each end, and be-
tween these plates the sectors, which act as connecting rods,
move freely.

The use of these sectors or quadrants in place of the ordi-
nary connecting rods formsone of the features of the engine.
The ~ectors roll on the inner faces of the piston plates, and

and small bower ; not on account of size, but posi- '
N

y

Fig: 408.

chances of hot bearings. When once the lubricator has been
charged and a proper quantity of oil placed between the pis-
ton-plates, the engine will run for twenty-four hours with-
out attention.

See the following references : —

¢ Engineer’ . . . . . . . . . .+ xlv. 56
*“Engineering . . . . . . . . . xxv. 62.
& Scientific American Supplement” . . 1806.

Box Form'’ing Ma-chine’. A machine for
forming sheet-metal boxes, such as those for con-
diments, baking powder, cocoa, etc.

“Irom Age* . . . . *xx., November 22, p. 1.

Box Hook. 1. A hook used in handling boxes;
somewhat like a cotton-hook, which see.

2. A hook made on the plan of a cant-hook ; used
in closing boxes packed full of fish.




BOXING MACHINE.

126

BRACKET CUTTING-OFF SAW.

3. Hooks used in pairs in
swinging boxes from a lifting-
tackle. Fig. 404.

Box’ing Ma-chine’. A
machine for boring out the
boxes of hubs. Fig. 405. It
is adjustable to bore either a
straight or taper hole.

The upper figure shows the
chuck for the larger end, with
the device for varying the ta.

r of the hole. The lower

gure shows the chuck for the
smaller end, and also shows
the interior, a portion of the
hub being broken away to expose it. The adjust-
ing rule, shown between the figures, enables the
operator to set the bits for cutting a straight hole
or one with any required taper.

Fig. 406.

Fig. 404.

Box Hooks.

Dowuble-chuck Hub-boxing Machine.

Box Man'gle. One of which the weight is
formed by a box conmining stones or blocks. Fig.
3043, p. 1383, “Mech. Dict.”

Box Paclk'’ing. Fibrous waste saturated with
oil for the packing of axle boxes.

Box Re’lay. (Electricity.) A portable relay
instrument which is inclosed in a box.

Box 8cra’-
per. A tool for
scraping names
off boxes for
re-addressing.

The illustra-
tion shows a
double handle
scraper, & sin-
gle handle
scraper, and an
adjustable
scraper with
plane bit.

Box Valve.
A box section
in a pipe con-
taining a valve,
and having a
cover for ac-
cess. Fig. 407.

Fig. 406.

Bra-bant’ Plow. A peculiar form of plow,
made either single, double, or turning-mold-board.
i It is named fgrom Brabant, in Flanders, and is
| rapidly spreading
over the North of
. France. Whatever
may be the peculiarity
" of the mold - board,
' one or more, the plow
has always its beam
adjustuble in the
standard of the avant-
« train.
. See—
' Knight's * Report, Paris Exposition,"
‘ Scientific American =

Fig. 407.

., Figs. 4,25-28,49.
* xxxix. 163,

PBrabant Single Plow.

Brace. 4. (Add) A revolving tool-holder, of
which three forms are shown in Fig. 409 : Straight,

Fig. 409

Braces.

Ratchet, Angular. An extension brace is one with
a lengthening section for very deep holes.

8. (Mining.) (Add.) L. The platform over the
mouth of the shaft or winze, and to which the tackle
is hooked.

Brace Tre-pan’. (Surgical.) A trephine saw
mounted on a brace: in effect, an annular bit in a
brace.

Fig. 72, p. 20, Part 1., Tiemann’s “ Armamentarium Chirwr-
gicum.”

Brack’et Cock. One projecting from a wall
in manner of a bracket, as distinguished from one
on a post rising from the basin slab. Fig. 410.

Brack’et Cut’ting-off’ Saw. A cross cut-
ting saw mounted on a projecting bracket, its arbor

traversing to and fro so as to carry the saw across
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the stuff which lies upon the table beneath. Fig.
411. The table has rollers to facilitate the end-

ways motion of the timber between cuts.
Vig. 410.

Bracket Basin Cock.

The machine is specially de-
signed for car and bridge shops,
ship-yards, etc. The bracket is
adjustable vertically on the wall-
plate, to compensate for the wear
of the saw. The saw carriage is
gibbed to the ways, and the trav-
erse movement is by rack anc pin-
ion connected with the hand-wheel
in front. The traverse is 38" ; saw-
ing capacity for boardsis 30" wide,
and for timbers 12”7 X 24",

Brad Driv’er. An instrument,
Fig. 413, especially designed for
nailing moldings to the panels of
doors. It has a brad-holder and a
plunger driven by a mallet.

Bra-doon’. (Manéege.) A
small bit having loose rings; used
as a second bit for bearing reins
in curb bridles. Gag bradoons have
holes in the rings through which
a strap is passed, the ends of which
are connected with the reins ; when
made in this way they are very
severe, and are nsed only for riding bridles. Link |
and 7" bradoons are bits having links or T-8 attached :

Fig. 411.

—

-—
Bracket Cutting-off Saw, with Traversing Arbor.

to the rings, by which the head collar is attached ;
they are used only for military purposes; bradoons
are made with stiff and with jointed mouths.

Braid’ing Ma-chine’. A machine which sews
b‘r‘_aid on to cloth. A species of embrcidering ma-
chine.

Cornely’s braiding machine (Paris) is founded '
upon the Bonnaz embroidering machine, having

combined with the latter a braiding apparats
which presents the braid to the needle always in
the direction of the feed, so that it will stitch it to
the cloth in its center.

Fig. 412

Cornely’s Braiding Machine.

The braidiog ap tus consists of a braiding disk a, which
is fitted within the rim or crown of the wheel A.
Upon turning the crank handle E, the wheels B, C, D turn
the wheel A and the braiding disk a, which presents the
braid to the needie always in the directlon of the feed.

To use the braiding apparatus a braiding guide must be
selected, through which the braid can slide easily. Braid-
ing disks are adapted for the respective sizes of braid.

ithdraw the slide c, raise the plate d by inserting the
curved point of the hook knife into the hole, lift the end of
the brald by means of the wire-hook through the slot Z, in
wheel A4, and draw it through the braiding guide. Place the
spool F on its spool-holder, g, and the India-rubber washer
u the end of the spool-holder to.prevent the &pool from
sliding off. Set the braiding disk @ upon the rim of the
wheel 4 and in such a that its projection m enters

into one of the recesses of raid rim.

Fig. 418.

Thorndike’s Brad Driver.

It is very important that the guide from which the braid
issues should alwaye be in a true radial line with the feed
lever r of the machine, and that the braid should fit nicely
in said guide, or else it will not be stitched in its center; it
should, however, not be too tight in the guide, as in that
case it would draw and ruffle the material.

In case it should be necessary to adjust the braiding guide
it can be done by adjusating the position of the wheel A. To
accomplish this, raise the lever &, and push the wheel B to
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the right, thus the wheel C becomes free, and the wheel 4
ean be turned independently of the crank handle E. adjust
the braiding disk to its true position, push the wheel B
againxt the wheel Cand lock it by means of the lever 4.

The braid should always pass from below the spool F into
the pusrsage Z, as shown in dotted lines, and never from above
the spool,as it will bear against the side of the passage Zand
thus draw or ruftle the material.

For embroidering purposes a plate, H, is supplied with
each machine, and is to be used instead of the plate d.

To change the needle-hole in plate o, loosen the screw &,
push the disk o out of plate H, turn it until the needle-hole
to be used will be in the center of plate H, and push it
home into the plate H, taking care that the tooth 4 enters
one of the notches in the circumfercunce of disk o0, and tighten
the screw 4. .

The Wherler § Wilson new No. 10 sewing-machine is a per-
fect braider.

Brain Knife. (Surgical.) A knife used in
making sections of the brain in post-mortem exam-
inations and for microscopic purposes.

Fig. 326, p. 95, Part 1., *“ T
rurgicum.”

's Ar ium Chi-

Braize. Charcoal powder. It accumulates
around charcoal works at furnaces, and is a sonrce
of danger. Suggested to be blown into the fur-
naces of the hot blast. — *“ Mining Journal.”

Brake. 1. (Railuvay.) See AR BrRakEg, Vac-
uuM BRakE, etc. For details of various car-
brakes, sec Forney’s “ Car-builders’ Dictionary.”

2. In casemate and ships’ guns: a compressor
to check the recoil of a gun. See description on
pages 500, 501, ““Ordnance Report,” 1877.

3. (Manége.) A severe bit, formerly used in
England. It is referred to by Nares.

4. A form of tcstin[iv device. See DYNAMOME-
TER ; DYNAGRAPH, “ Mech. Dict.,” et infra.

8ee, also: —
Automatic friction

Becker, Austria .
Car (for tests).

Westinghouse .

. *“Scientific American Sup.," 8996.

. ®“Engineer,” xlv. 880.
* Engineer,'” x1v. 402.
Car for testing.
Westinghouse . . . *®‘ Engincering,” xxv. 470.
Continuous . . . . *‘‘Engincering," xxiv. 262, 863, 869.
Sanden . . . . .*‘“Engineering,”’ xxi. 41.
Railway, Massauge . *‘‘Van Nostrand's Mag.," xxii. 9.

For locomotives.
‘ . ® 4 Scientific American Sup.," 1600.

Hickey .
Brake Beam. (Railway.) The suspended
beam to which the brake shoe is immediately at-

tached. — Forney.

Fig. 414.

Tyussed Brake Beam, Hanger, and Carrier.

The parts concerned are as follows : —

2. Brake-block. 11. Brake lever.

4. Trussed break-beam. 13. Brake lever-stop.
7, 9. Brauke hangerand link. 15, 16. Parallel brake.

Brake Cyl'in-der. (Railway.) Theair
der of a brake arrangement ; containing the
against which the compressed air works to
the brake lever. — Forney.

Fig. 415.

The parts are as followr: —

2. Cylinder.
8. Piston, &/ piston-rod.
8. Follower-plate.

Brake Hose-coup'ling Valve. (/i
In the clutch-coupling of the Westinghou
A puppet-valve which is contained in a
in a coupling-case to prevent the escape of
the hose when the latter are uncoupled. —

Fig. 416.

9. Packing leath
10. Packing expai
11. Follower bolt

8. Coupling case.
4. Coupling ur.
5. Coupling valve. 8. Packing-ring
Brake Pur’chase. A lever power
ing a windlass. A pair of pivoted sock

Fig. 417.

6. Valve spring
7. Packing ring

“Amazeen ' Beam.

the handspikes and act alternately upon
lever, which has rod connection to the
the windlass beneath the deck.
Brake’-shoe. The rubber in a o
rangemen
The
brake-s h
ieces of
iron cast
general s
the cast i
to give it
adherence
Brake
Valve.
arranged . .
operated by the

Brake-sac
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brake shoe when the friction on the brakeshoe ex-
ceeds the amount sufficient to skid the wheels.

Pig. 419.

Westinghouse's Brake-shoe
alve.

The shoe A is suspended by a link B
irom the end K of the lever C, con-
nected with a valve F, which is g0 con-
structed that when the friction of the
brake-srhoe, or rather the strain which it exerts on the link
B, exceeds an amount assumed to be sufficient to skid the
wheela, the valve will release some of the air in the brake
eylinder, and thus reduce the pressure on the piston and on
the brake-shoes When the car is running in one direction
the strain on the link B will of course be downward, and
when running in the opposite direction the strain will be
apward.

‘* Railroad Gazette . . . . . . * xxiii. 99.

Branch. A bi- Fig. 42).
furcated pipe,
known as a Y, from
the similarity of
form to that letter.

a. Branch or Y.

b. Double Y.

c. Reduced Y;
one of the arms
being of smaller di-
ameter.

d. Reduced double
Y ; both the subsidi-
ary pipes being of
smaller diameter
than the main stem.

e. T-branch.

When it leads to
lateral water-closet
hoppers, it is known
as a soil branch,
which see.

See also BEe~ND,

Hcs, etc, and list

on page 1708, *“ Mech. Dict.”

Bran Ma-chines’. For clearing flour from
bran, for packing, baling, etc.
fee the following references : —
Baler, Keanedy . . .« ®*“Jmmerican Miller,” viii. 198.
Cluuer, Datvario, Switx. . ®*“Engineering,” xxx. 260.
. ®“American Miller," vii. 209.
Dressel' Lanton Q‘ Amdt | *“American Miller,” viii. 197.
“American Miller,"* viii. 332.
“American Miller," vii. 188.
® ¢ American Miller,” v, 54.
“American Miller,” vi. 108.
% American Miller,” vi. 77.
 American Miller,” vi. 144.
Y American Miller, viii. 115.
Package “ American Merr " viii. 877.
Packer, * Emh » Mattison ® “American Miller,* v. 93.
“American Miller,” v. 88.

Brass. An alloy of copper and zinc. See pp.
358, 359, “Mech. Dict.”

A native brass is found on the south fork of the Yuba
River, California, unlyling as follows ( Stillman): —

Pipe Branches.
pe Branches -

Dnner Bmdﬁdd & Oliver .

Dms;er, Hugha D
Rakes . . . . . .

Copper . . ., e e e 4 e . . 85.02
Zinc . . e e e e e e e e e e 11.02
Antimony . . . . . . . . . 3.82
Iron. . . . .« ¢« « v o v v @« . . 009

99.05

“The lpeclmenlm in the form of small, somewhat flat-
tened, concretionary masses, from j to} centimeters in diame-
ter, and destitute of apparent crystalline structure. Color,
from dark reddish-brown to to yellowish-white ; streak, faing

|
B
|
|

yellowish-white ; specific gravity, 8.33 ; oomewhat bnttle.

slightly mcrunted with green carbonate of copper.’’ — ' Mim-

ing Record.”

12:: Larkin's *‘ Practical Brass and Iron Founder's Guide,”
0

Recipes : —

| Tin.| Zinc. | Copper. | Lead.

|

:__. _
Hard. C haulny: ) b 32 -
Castings . . . .. S (] 32 3
Lathe . . . . ...l 2| a3 65 -
Malleable .. .oo- ] 48 b7 -
Button e e L 15 b -
White . . . . . . . -1 2 16 -
Red . . . . . 0. . 00 = 1 9 -
Red. Hegermuhl. . . - 2 11 iron.
Nails . . . . e I 20 2
Red sheet e e e . - 2 9 loldbr
Gear wheels. . . . . . . 3 - 32 2
Turning . . . . . .. .| 4| -i 3 | 3
Pumps . c e . 3 1 32 -
Sheathing nnd bolts . R 4 | 6 1 -
Soldering Ce ey 6 | 18 | -
On brass, Kirk . . . *‘Iron Age," xxi., Mar. 14, p.5.
Blackening . . . . ¢ Se. Amrn’mn," xxxiv. 386.
Brassing, Electro . . . ‘Iron Age,” xxii.,_ Dec 5,p.3
Coloring . Y Seientific Amer.,}" XxXiv TB.

Thumwnsc;rpts in .
Furnace . . . .

.S, Amnu:an, * xxxvii. 6.

. ¥ ‘“Iron Age,” xxi., Mar. 23, p. b.
Filings separator . ‘““Eng. & Min. Jour " xxx.91.
Malleable . . . “Seaentific Amer. \up ,) 2662.
Manufacture, Benedlcl etal. % Sctentific Amer.,” xlii. 271,

Coloring and’ ﬂmshlug . . “Scientific Amer.,” xli. 281.
Works, Scoville Co. . ® 4 Seienttfic Amn.," xli. 375.
Brazing furnace . . . . *‘Se. American,’” xxxviii. 404.

Brazing burner . . . . *‘‘lron Age,” xxv.,May 27, p. 8.

Brass Black’ing. A dead black color; used
freely with French optical instruments.

Make a strong solution of nitrate of silver in
one dish, and of nitrate of copper in another. Mix
the two and plunge the brass. Remove, and heat
evenly until the required dead blackness is ob-
taine

Brass Col'or-ing. Surface coloration by lac-
quer or chemical action.

To obtain —

Browns of all shades, immerse in solution of nitrate or per-
chloride of iron, the strength of the solution determining
the depth of the shade.

Clean the brass, leave in damp sand, then polish with a
dry brush.

Violet : Dip in solution of chloride of antimony.

Chocolate: Burn on the surface of the brasz moist red oxide
of iron, and polish with graphite.

Olive Green: Make the surface black by means of a solution
of iron and arsenic in muriatic acid, polish with a black-
lead brush, and coat, when warm, with a lacquer composed
of one part of lac varnish, four of turmeric, and one of
gamboge.

Green and light coating of Verdigris: Dilute acid, followed
by «pontaneous drying.

Orange, inclining to gold : Polish, and plunge for a few sec-
onds in a warm, neutral solution of acetate of copper.

Grayish Green: Dip in a bath of copper.

Moire : Solution of sulphate of copper.

Steel-gray Bronze: Dilute boiling solution of chloride of ar-
Aenmic.

Blue Bronze : Strong hyposulphite of soda.

English Brass Color: lleat to redness, dip in sulphuric acid,
then in dilute nitric acid, wash, dry in saw-dust.

Black Bronze : Coat with solution of platinum, or chloride
of gold mixed with nitrate of tin.

Japanese Bronze : Solution of sulphate of copper, alum, and
verdigris,

Black : Polish with tripoli, wash with solution of nitrate of
tin, 1; chloride of gold, 2.

Or, dip in bath obtained by dissolving copper filings in
nitric acid ; then heat over charcoal ; repeat to develop
color.

Or, mix a strong solution of nitrate of silver in one dish
and nitrate of copper in another, mix the two, plunge the
brass, heat to develop color.

The lollouing ix a recipe which gives to brass a variety of
shades, according to the length of the exposure or the amount
of the application. First appearxsa light color, then all shades
successively from red, dark blue, light blue, and finally
brown : Dissolve 60 grains bitartrate of potassa in a liter of
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water, to which add 30 grains tin salt (protochloride of tin)
dissolved in a fifth of a liter, heat to boiling, and allow the
resulting precipitate to settle. The clear liquid is now to
be poured, under constant stirring, into a solution of 150
grams of hyposulphite of soda in one fourth liter of water,
and again heated to boiling, during which operation a quan-
tity oﬂulphur will Le separated. The Iting clear solu-
tion is then ready for use.

Old German Recipe: The sulphide of copper produces
similar effects.

Brass Fin’ish-ing.
See article from ‘‘Ironmongers’ Review'' (Br.) on Brass
Finishing, including —

Turning. Bronzing.
Spinning. Lacquering.
Burnishing. Ete.

Coloring.
Reproduced in “Iron Age,” xxi., May 9, p. 7.

Brass’ing. Electro-brassing is done by first
washing in hot potash bath, then pickling the ar-
ticle to obtain a clean metallic gnrface, free from
oxide, and removing the black scale by scouring,
and then exposing in the depositing bath wiﬁl
strong battery power.

The methods employed for brassing cast iron, zinc, steel,
are detailed by Mr. Alex. Watt, and reproduced in *‘ Scientific
American Supplement,’* 2610.

Brass Lac’quer-ing. A mcans of preservin,
brass from tarnishing without giving it an artifici
color. (For the latter see BRASS (COLORING.)

The brass is pickled, scoured, and washed ; dipped in ni-
trous acid for an instant, washed in clean water, dried in
saw-dust. Then dipped an instant in nitric acid, washed in
a weak solution of argol, and dried in warm saw-dust,

¢ So prepared, the goods are conveyed to the lacquer room,
where they are heated on a hot plate and varnished.

*The varnish used is one of spirit, consisting, in its sim-
ple form, of one ounce of shellac dissolved in one pint (im-
perial) of methylated spirits of wine. To this simple varnish
are added such coloring substances as red sanders, dragon’s
blood, and anuatto, for imparting richness of color. To
lower the tone of color, turmeric, gamboge, waffron, Cape
aloes, and sandarach are used. The firet group reddens, the
second yellows the varnish, while a mixture of the two gives
a pleasing orange.

* A good pale lacquer consists of three parts of Cape aloes
and one of turmeric to one of simple lac varnish. A full
yellow contains four of turmeric and one of annatto to one
of lac varnish. A gold lacquer, four of dragon's blood and
one of turmeric to one of lac varnish. A red, 32 parts of an-
natto and eight of drsgon’s blood to one of lac varnish.

“ Lacquers suffer a chemical change by heat and light, and
must, therefore, be kept in a cool place and in dark vessels.
The pans in usge are either of glass or earthenware, and the
brushes of camel’s hair, with no metal fittings.”" — Iron-
mongers' Revicw

Lacquer for small arms
of ordnance is made of tur
beeswax, sometimes with tI
tharge or of resin. In the
compound is really a paint
the term lacquer is a misn¢

Brat'tice Cloth.
in a mine in place of
plank.

Proposed to be made of
wire cloth, 80 as to prevent
being burned by explosion
or other accident.— *‘ Min-
ing Journal.”

‘¢ Scientific American Sup-
plement,” 948,

Bray’-plank
(Grain Mill.)  The
beam supporting the
adjustable end of the
bridge-tree.

Bra’ziers' Hearth.
An open fire used by
braziers.

For particulars and sug-
gest.ons, see Kirk's article
in “Iron Age,” xxi., May

9, pp. 3, 5. Brazing Blow-pipe.

Braz'ing Blow-pipe. A brazing blov
used by Dr. Cryer in his lectures on conti:
gum and other dental work, is shown in Fig, -

In this bench apparatus the blow-pipe a
ment is connected with the main tube by a s
ing gasjoint. The air is admitted at 4, p
through a small tube enclosed in the gas-pi
The supply of gas iz regulated by the stop-

See article by Edward Kirk, ‘“Iron Age,” xxi., May

Braz’'ing Tongs. A flat, heavy jawed
used in brazing band-saws. The tongy, being
in the furnace, is clapped upon the scarfed «
the saw, between wﬂlch a slip of solder i
See Fig. 199.

Bread Sli‘cer. A guillotine knife, w
in a guide, to cut slices from a loaf. Th
SHAVER (which see) is a similar implement.

Athearn’s bread slicer descends in oblique guides
make a draw-cut.

Anderson’s ix a detached knife with guides, whic
direct it vertically.

Break. 4. (Architecture.) (Add.) b. A}
wall pro{ccting, to destroy the continuity
vcrsif}' the line.

(Add.) 7. (Mining.) A fissure or crac
in the vicinity of old workings, caused by
sidence of the strata.

8. (Electricity.) An opening in the cir
venting the passage of electricity.

Break'-cir'cuit. (FElectricity.) An
ment on an electro-magnetic or magnet:
instrument, by which an operator can ope:
the circuit at pleasure.

Break’-down Van. A British na
wrecking car, sent to clear and repair
after derailment of a train or cars.

Break’er. A plow adapted for bLrea
ground, as distinguished from a stubble
sod plow.

The timber laud breaker and prairie br

Deere’s ** Prairie Queen’® Breaker.

esgentially different, the former more

roximating the normal plow. The latte
in Fig. 422, In construction it is light :
and, like plows of its class, turns a flat {
has a slip-share, wrought frog, and ad
horse clevis.

Break'er Card. The first cardin
which receives weighed quantities of «
its feeding apron and forms it into a lap
ond carder is the finisher.

Break’ing-down Ma-chine’. ((
A machine used in the manufacture of

| to break the lumps of crude powder intc

of division, to facilitate the operation of
The breaking-down machine consists
gun-metal, cylindrical rollers, groove«
nally. They are placed side by side
horizontal and parallel. The journal b
roller are adjustable, and held in
weight. They revolve in opposite dir
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break the powder into a meal. A second pair com-

pletes the operation.

See “ Ordnance > .

6, and deocripnonlg:o;’lozl 579, Appendix T, Fiuie IIL., Rig.
® - Engineering,”’ xxv. 95.
Break Lathe. (Mach.)

in its bed to increase the swing, or capacity for

turning objects of large radius. In the Whitworth
self-acting break-lathe, a very large face plate is
used, and the tail stock is mounted on a supple-
mentary bed, and has the usual adjustments. See
also GAP-BED LATHE.

Break'wa-ter.

See the following references : —

Block Inland . .  *‘Scientific American,” xl. 342.

Bruggeman . . ®‘“Scientific American Supplement,’* 397.

Bt. Michael, Azores “StinmﬁcAmcrimnSupplemml,"mO.
Breast Rope. (Nautical.) A band fastened

between the shrouds for the safety of the man in

the chains when sounding. He leans against it
when reaching over to let the lead swing clear.

Breath Bat'te-ry. (FElectricity.) A thermo-
electric battery adapted to be used as a transmitter
in a telephone circuit.

* Scientific American Supplement™® . . . * 25562.

Breach’-load’ing Fire’-arms. Norton’s re-
port in quarto on American breech-loading fire-
arms, contains notices of the following arms (* il-
lusmned) —

Breech loader. Temp. Henry II., of France.

Matchlock revolver. Temp. Henry 11., of France.
BSnnp—hnmmer self-loading ‘petronel, Temp. Charles I.,

ritain.

Breech-loading rifles. Temp. Henry VIII., Britain.

Breech-loading arm. Hall, Britain, 1664.

Breech-loading arm. Hall, United States, 1811.

Oune having a gap

Breech-loader, — Breech-loader, —
Ferguson,® 1776. Earnest.®
Remington.® Milbank.*
Peabody.* Spencer.*
‘Ward-Burton.® Maynard.
Springfield.® Hammond.*
Joslyn-Tomes.* Roberts.
Berdan,® converted. Ball-Lamson
Berdan,* bolt. Bmughton.
Whmney . Meigs.

gy

Musket, cal. 42.
Musket, cal, .63. .
Musket, cal. .50. .

v e

Musket, cal. .50.
Musket, cal. 42. .
Musket, cal. .50. .

S. F. Van Choate.
W. H. Robertson.
Capt. J. M. Whittemore.

John Broughton.
Wesley Richards.
Schofield-Remington.

87. Musket, cal. .50 . . John L. Kirk.
88. Musket,cal. .30. . . . S&mith & Chamberlain.
40. Musket,cal. 50 . . . B.F.Joslyn.
41. Musket,cal. 43 . . E. Remington & Souns.
42, Musket cal. .50. . Updegraff.
43. Musket cal. .50 (Ryder
extncwr) . E. Remington & Sons.
g. Musket, cal. 60 James F. Thomas.
46.
47.
48

Musket, cal. .50. .

Springfield, mod. 1870.

48}. Carbine, cal. 50 . . Springfield.

49. Wooden model . . . . Alfred Beals.

50. Musket, cal. 50. . . . J.M. Milbank,
51. Musket, cal. .50. J. M. Milbank.
62. Magaxiue-mu!ket cal. 44 Stetson.

53. Musket, cal. . . . James Lee.

b54. Musket, cal. 0. . . . James Lee.

5. Wooden model . . . . G.R. Remington.
56. Revolving carbine. . Helm.

57. Musket, cal. .42. . Berdan-Russian.
68. \lngummrbme,c&l 45 Ward-Burton.
59. Musket, cal. .60. A.T. Freeman.
60. \iuaket, cal. 58. . . . Mont-Storm.

61. Musket,cal. .50. . . . James Lee.

62. Musket, cal. 50. . . . Oscar Snell.

63. Musket, cal. .50. . . . Peabody.

64. Musket, cal. .50. . . . B.S. Boberta

65. Musket, cal. .50. . . . Earnest.

66. Musket,cal. .80. . . . Springfield-Stillman.
67. Musket, cal. .50. . . . Remiugton-Ryder.
68. Musket, cal. .60. . . . Springfleld-Allin.
69. Musket, cal. .50, . . . Springfield.

73. Carbine, cal. 50. . . . Springfield.

74. Wooden model . . . . J.B. Rumsey.
75. Carbine, cal. .50 . . . B.S. Roberts.

76. Musket, cal. .50. . . . A.T.Frceman.
77. Carbine, cal. .50. E. Whitney.

78. Repeating musket, ul 456 Winchester.

79. Musket, cal. .42. . . John Broughton.
80. Lu’bine, cal. .50. . . . W.H. Elliot.

81. Musket,cal. .50. . . . Sharps’ Rifie Co.
82. Locking rifle, cal .50. . Remington.

83. Musket, cal. 50. . . Merrill.

84. \lusket, cal. .50. . William Conroy-
85. Navy rifle, cal. 50. . . Remington.

86. Musket (Ryder extr.) .46 Remington.

87. Magazine-mnusket, cal. .42 William Gardner.
88. Musket, cal. .45. Springfield.

97. Magazine-murket, cal. 45 Ward-Burton.
99. Musket, cal. .45. . . . Springfield.

Revolver, Smith & Wesson.* Machine gun, Gntlmg .
Colt.

'rhe following guns were subjected to che tests of the Board
See Ord M

ue deocnbed and illustrated.

No. 15, where they

LIST OF ARMS.

No. 1. Wooden model
2. Murket, cal. 50 .
3. Carbine .
4. !I-gume—arbmo
5. Musket, cal. .50 .
6. Wooden model
7. Musket, cal. .50 .
8. Musket, cal. .433

9. Carbine, cal. .50.
10. Musket, cal. .50 .
11. Mucsket, cal. .50 .
12 Slmket cal. %

13. Munket cal.
14. )luaket cal. 42.

15. Cn-bine, cal. 42,
16. Musket .
17. Musket .
18. Musket, cal.
19. Musket, cal.
Musket, cal.
Musket, cal.
Musket, cal.
Musket, cal.
Musket, cal.
Muaket cal. .
Munket cal.
Cnrbma cal.
Clrbine, cal.
. Musket, cal.
. Musket, cal. |
Mnnket cal.
Munknt cal.

BEEEENERENNEY
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Edwin Sleeper.
B. 8. Roberts.

qlurps’ Rifle Co.
F. W. Worrell.
Peabody Rifle Co.
Pealody Rifle Co.
Peabody Rifle Co.
E. Whitney.
E. Whitney.
E. Whitney.
E. Whitney.
J. D. Greene.
William Morgenstern.
Frederick Wohlgemuth.
Frederick Wohlgemuth.
John Broughton.
E. Remington & Sons.
E. Remington & Sons.
E. Remington & Sons.
E. Remington & Sons.
E. Remington & Sons.
W. H. Elljot.
A. T. Freeman.
Ward-Burton.
Ward-Burton.
B. S. Roberts.
C. M. Spencer.
E. Remington & Sons.
W. 8. Smoot.

Spell.

Brew'ing. Consult arrangements in the fol
lowing references : —

Australian . . ® “Enginecr,”" 1. 346.
Fountain, Ponltfcz 6' Wood Br..* ** Engineering,”’ xxix. 34.
Mnchlnery,"ts coolers, etc Br. ® ‘‘ Engineer,” xlviii. 269.
Austrian brewery plant (48 ngs ) ¢ “Engineer,” 1. 266, 308,

, 458, 462.
Sectional view, Cannock Co., Br., "anmeer ? xlix 63.
Steam ‘‘ Pheenix,’’ New York “ 8. Am. Sup .,’? 862.

8ee Byrn's** The Complete Practical Brewer."
Er’m.' s *“ Theoretical and Practical Chemistry of Fermenta-
tion.”

Sohil A
Sc

“On Fer ion.”

Brew'’er's Fau’cet. A faucet with two brass
cocks.

A double faucet : that iz, two faucets from a sin-
%le stem which enters the barrel or vat, and a small

aucet at the fork for sampling. A Rackine
FauceT, which see.

Btick Barrow. A flat-bottomed, sideless,
high front board wheelbarrow, for off-bearing bricks,
and conveying beked bricks to the kiln. The wheel
is set farther back than usual, and the bricks piled
in ranks on each side.

Brick, Hollow. A brick with cells, for ven-
tilation or to prevent passage of moisture. See
Figures 897-899, “Mech. Dict.”

French hollow bricks are made by Gaillon, Levallois-Per-
ret, and Hugede, Faubourg St. Honore, Paris. See also arti-
cle ““ Brigues Creuse,” and Figs. 3438-3441, Laboulaye's ** Dic-
tionnaire des Aris o Manufactures,” vol. lv ed. 1877.

Brick Kiln. Two systems of continuous kilus
for burning bricks, tiles, etc., have come intvo prac-
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tical use — the French system of Colas, also known
as that of Borie (Fig. 901, p. 371, “Mech. Dict.”) ;
and the German system of Hoffmann, the well-
known annular kiln or Ringoven (Fig. 903, Ibid.).

Brick Barrows.

The principle of the kilns of Colas, Borie, and their imi-
tators, consists in plmin% the air-dried bricks on small rail-
way trucks forming a long train. This i8 slowly moved
through an arched chamber, provided in its center with fixed
fireplaces for burning the bricks ; the fire in these kilns is
stationary, while the bricks are moved forward. The princi-
ple of the Hoffmann kiln is just the reverse ; here the bricks
are stacked in an annular burning chamber. and remain
stationary while the fire travels through them, leaving burnt
bricks in the rear and advancing into and among the %reen
bricks. The annular shape of the burning chamber allows
a continuous operation of the kiln, the fire p! ing in
the circuit without interruption, whhe the burnt bricks be-
hind the fire are continually replaced by green bricks. The
first-named system is also worked continuously, the train
being supplied in the rear with trucke containing green
bricks, at the same rate as trucks with burnt bricks are with-
drawn in the front.

On the Colas Principle is the Dueberg kiln described in —
“Engineer”. . . . . . . . . * xlvi. 191,
«Srientific American Supplement  * 23568.

The Foster kiln, for which see —

“Engineer” . . . . . . . . * xlvi. 386.
« Seientific American Supplement . * 2071, 2546.
Of Kilns on the Hoffmann principle are the L ter,
“ Scientific American Supplement,’” * 2367,

Hoffmann, ** Vienna Exposition Report,” vol. iv., p. 20.

Hoffmann, Laboulaye’s ** Dictionnaire,” i.,art. * Briques.”

See also ** Continuous Brick Kiln (Br.), **Engineer and
Mining Journal,”” xxv. 348.

Hamilton's perpetual brick kiln has a number of compart-
menta arranged in a line and divided by a sheet-iron door,
capable of being raised or lowered, so as to let the heat pass
from one to the other.

Adams’ Brick kiln (patent July 21, 1868) has steam intro-
duced into the furnaces to distribute the heat through the
interstices of the stack of bricks.

Brick/lay-ers'’ Ham’mer. A hammer for
Fig. 124. trimming bricks for caps, lin-
tels, quoins, etc. The art of

ornamental brick-work can be
scarcely said to exist in the
United States. Such edifices
as exist in Turin and other
cities in Northern Italy have
no parallel on this side of the

Atlantic.
. . Bricklaying machine.
Bricklayer's Hammer.  Fyanke 8 *“Sc. Amer. Sup.,” 149.

Brick Ma-chine’.
bricks.

See Report of Gen. Q. A. Gillmore, * Centennial Ezhibi-
tion,’" vol. iii., Group 11., p. 184.

The subjects are divided into: —
Dry clay machines. Tempered clay machines.
Crude or moist clay machines, Slush or mud machines.

Includes description of the machines of

Garretson. . « « o « o + o o o
Morand . . . < « o o o + o o ¢

A machine for molding

. *p.186.
*p. 187,
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Chambers Bros§ Co . . . . . . . *p.
Tiffany . . . « « -« R . *p.
Durand § Marais . . . . . . .
Schlickeysen . . . . . « . .« - *p.
Gard . e e e e . *p.
Gregg . . . . o« . . PN *p.
‘“Peerleas * . . . . . .. *h
¢ Combination " ( Gregg) .. *p
¢« Excelsior * (Gregg) . . . . .

. *p.

¢ Triple Pressure ™ ( Gregg)
Aiken . . . . . . . . . e e et
See also Figures 908-920, pp. 871-878, ““ Mech. Dic.
brick machines of three classes and six sub-varic
described and illustrated. Branches of the subject
considered under Pre-MiLL, CLAY-MILL, TILES, etc.
A short resumé is in ** Scientific American,” XXX
See also ** Guide du Briquetier,” par M. E. Lejeun:
Ancient bricks, * Builder,”" * Van Nostrand's Mag
353, and 368, Figures 595, 896, ** Mech. Dict.”
Wv‘}kimon, awlinson, Lepsius, etc.
See ** Brick and Tile Making,’’ Dobson.
‘ Bricklayers’ Tables,'” Laxton.

The following refe to Brick Machi ma
consulted : —

* ¢ Jron Age,’ xxi., February

English . . . ® “Scientific American,’’ XXX\

Allemand . * ““Scientific American Sup.,”

Armitage § Itter, Br. ® “ Engineer,” xlix. 842.
Boulet Bros., Fr . ® “Scientific American,” xli. {
Bradley § Craven,
Eng. . . . . .
Brownhill, Br.
Brownhill, Eng. .

& ¢ Seientific American Sup.,”
. ® “Engineer,”” xliii. 299.
. * Y Seientific American,’” xxx\
. ®“Sciemtific American Sup.,’
Craven, Eug. . . *®‘‘Scientific American Sup.,’
Durand § Marais . ® **Engineering,” xx. 261.
Durand & Marais . * “ Scientific American Sup.,’
Gard . . . . ® 4 Scientific American,” XXX
Gregg - . . . . *'“American Manf.," April 4,
Gregg,Br. . . .*®‘Manufacturer and Builder.
®  Scientific American Sup.,
# ¢ Polytechnic Review,”* Apr
Grege Represser . ® * Scientific American,’’ xl.*
Marhen Rotary . . *‘‘Scientific American,’” XXX
Newbold, ¥r. . . *“Iron Age, xix., March 2
Peerless hrick Co. . *‘*“Manufacturer and Builde
Penfold, Eng. . ® “Scientific American Sup.,

Stubbs, Br. . * “Engineering,” xxii. 251.
Talcott . . ® “Scientific American,” xlii.
Vamier . . . . . ®'Scientific American,”’ xxx
Warner § Lee, Br. . * ¢ Engincering,”” xxvi. 302.
Bridge. See the following data and

to technical journals of the period, 1876-¢

Tay Bridge, Scotland, commenced 1871, finished
tially destroyed by a gale. Total length, 10,321
the 13 over the channel 245/ each, and 83/ above |

Syxran and Orenburg Railway Brid, over
Total length 4,732 feet; 13 spans of 364 each.
high above the water. Ice cutters 35/ high. Cost

Forth Bridge, Scotlaud (projected). Total lc1
Two suspension spans 1,600 each over deep chan:
are united by 2 spans of 165 each, and each b
anchorage towers, which are connected res| cti
north shore by 9 spans, and the south by 14 sy
spans, 33. The channels are 186/ and 210/ deep. '
towers, 597/ high. The suspension spans 1507
water.

Railway Bridge in* British India. Total ler
64 spans of 142’ each. Brick and iron.

Poughkeepsie Railway Bridge over the Hudson
4 piers, two of which are founded, respectively 1
below the surface. Piers 130/ above the wate!
truss 60/. Railway track 190/ above the water.

Cincinnati Southern Railway Bridge, over Kent
Total length, 1,125, Three spans 3007, 375,300
1507 each. lleight above water, 275/.

The height of the Niagara Railway Bridge truc
water is 260/,

A Swiss bridge with a span of 154’ is 254/ high

One on the Andes has 8 span 125/, and is 252 |

« Albert,”” Montreal, St. Lawrence (propos
nearly 3 miles ; one span between 5% and 6O ;
above high water ; estimated cost, $4.000,000.

“ Victoria,”> St. Lawrence, Montreal. Tub:
length, 10,880/. Two abutments snd AU pier
Channel span, 330/ ; the others, 242 each. 6L/ al
level of water. Cost, $1,250,000. Commenced ]

859.
Wesel Bridge, over the Rbine, has a total leng
including 4 spans of 31¥/ each.

The Graudenz Bridge, over the Vistula, haa
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See liat of 22 suspension bridges, p. 2464, *‘ Mech. Dict.”
The following are the lengths of longest spans of the iron,
tobular, and girder bridges cited : —

Place. Feet. Builder.
Tay . . - ... . . .| U
Susquehanna River . . . . 307 Pheenix Bridge Co.
Vistula, Graudenz . . . 300
Rhine, Wesel . . . . . .| 818
Lessart, France . .. 314
Ohio River, Steubenville . . 319 | J. H. Linville.

8t. Lawrence River . . . . 330 Rob’t Stephenson.
Ohio, Parkersberg . . . 342 J. H. Linville.
Rhine, Mayence . . .| 845 | Gerber.

Volgl. Orenburg R-ilny .. 364

Ohio, Loujsville . « . 388 Albert Fink.
Kentacky River . . . . .| 876 | C.S.8mith.

Ohio, Louisville . . . . .| 398 [ Albert Fink.
Vistula, Dirschau . . . . 397 Lentze.

Conway, N. Wales . . . .| 400 Rob't Stephenson.
Ohio, Cincinnati . . . . .| 416 | J. H. Linville.
Inn, Passan . . . . . . 420

Saltash . . . . . .. 456 1. K. Brunel.
Menai Straits . c e 460 Rob't Stephenson.
Hudson, Poughkeepaie .. .| B00

Lek, tolland e e e 515 G. Van Diesen.
Ohio Cincinnati . . . .| 618 [ J.H. Linville.

Kentucky River, Bouscaren .

Kuilenburg, Holland, Truss

Laughery Creek, Ind., Truss
Lee, Cork, Lifting Span . .
Louisville . . .
Manawater, New Zealand ..
Manchester, Eng., Fowler .
Salford, Eng. . . .

Manchester,Br. . . . . .
Marseilles, Swing .
Matina River, Costa Rica -

Medway, Bnﬁo
Montreal, ¢ yll Albort "

Nile, Kohé . . . . . .

. *“R. R. Gaz..” xxi. 408,
413, 423, 433,
® 4 Se. Am. Su)) ** 1503.
“ Teduwlngiue," Xxxix.

. ®%“Am. Manuf.,”” June 25,
1880, p. 8.
® “ Engineering,’ xxix. 222,
® “ Engineering,” xxix.450.
L. “Engineer,” xlii. 369.
®Se. Am. Sup.,” 1642.

. ¢ “Engm«r," xliii. 148.
‘e ‘‘ Engineer,” xliii. 233.
. “Eugmen " xlvi. 206, 222.
® “Eng’ing,”’ xxix. 24, 48.
* 4 Se. Am. Sup.,”’ 1640
. Engtnunng." xxi.

** Engineer,” xli 149, 174.

‘8. Am. Sup.) B ' 17,

® % Engineering,”’

xxviii.

1
Orange Riv., Cape of Good Hope * “Engmeermg. xxvii. 871.

Oxley Lreek Queensland .
Penn. Rlilwny, examples .
Freight transfer . .
Philadelphia, Callowhill St. .
Carriage, 40th St. . . .
Ginnl Avenue . . .

4

. 8 “Engineer,” xlii. 414.
L Engmemnz. xxiii.
.*“Eng’ing,’ xxiv. 22, 28.
.94 Se. Am.," xxxiv. 271,
.*“R.R. (‘nz ' xxi. 76, 109.
. ®Sc. Am. S-p » 28, 49

To this may be added the list of bridges over the Missis-
sippi, between Winona and St. Louis.

ne Valley, F:

Over Penn.R.R. . . .
Pntuburg, Amhod truss

Iron . . .
M .iL 1 Wvbn .
Suspension . . . .
When No. Longest
At Draw. Plntt.smouv.h Veb Mo. .
built. | Spans.| Span, feet. Portage, N. v D
_ gt (l'.)‘”lmrle‘nt l:lli‘n “ e e e
t uis ois . . . .
Winona . . . . . .| 1871 16 240 160
laCrosse . . . . .| 1876 10 240 160 | St. Maurice,Can. . . . .
Prairie du Chien . . .| 1876 - | Pontons - | Sarpsfos, Norway . . .
Dubuque . . . . .| 1868 8 240 160 | Severn, England . . . .
Clinton . . . . . .| 1865 u 180 118
Rock Island. . . . .| 1871 7 250 160
Burhngton e ¢« o o o| 1868 10 200 160 | Susquehanna, Penn.,lhllway
Keokuk c e e . .| 1870 2 240 160 | Sutlej, India, ‘ Empress "’ .
Quiney . . . . . . }8(_)8 24 160 160 Tay, | Scothnd Entu'e, broken
Haonibal . . . . . 871 |. 8 240 160 Site . . . o ..
Louisiana . . . . . 1873 11 266 200 Pies . . . . . . .
8t.louis. . . . . .| 1874 3 516 None

The following notices may be consulted : —
Arched Masonry . . . . o “Se. Am. Sup.,” 664.
Ashtabula, Railway . . . .®“R’R. Gaz.)" xxi. 86.
Ashtabula, Railway . . . .« Y“Sc. Am. Sup.,” 961.
Bascule . . . . .*%“Man. § B..” xi. 29,
Beaver, Penn., “Truss . “R. R. Gaz.,” xxiv. 540.
*Engineer,” 1. 498.
Belgiom, Revolving. . . . .®*‘Sc. Am. Sup.,” T44.
Blu'kwall Rajlway . . . . ® “Engineer,” xli. 408.
Bosphorus, Eads § Lambert . " Technologiste," x1. 38.
Brisbane, Australia, Truss . . ®‘“ Engineering,”’ xxl. 5563.
“Sec. Am. Sup.,” 162.
Brooklyn, ‘‘ Clefbridge,” Béwn *“Man.§ B.,” x. 29.
Chinese, Suspension . . “Sc. Am. Sup ’? 691.
Canada, Credit Valley . . . LenE incering,’ xxx. 154.
Derwent, England, Iron Arch Lo S Am. Sup.,” 2830,
Douro, Portugal, Truss Arch ®“Eng’ing,” xxi. 110, 149.
& ‘‘Engincering,’’ xxv 467,

, 485.
7 8YEng’ mg,” xxvi. 39, 416.
&' Engineer,”xlv. 409 446.
® “ Engineer,” xlvi. 39, 94.
S Amer.,” xxxix. 103.
Se. Am. Sup.,” 1425.
®“Eng. § Min. J.,” xxv.
308

Sc. Am. Sup.,” 1264.
. Amer.)” xxxvi. 64.

Dublin, Arch . .

B. Rlvet.N Y., Suspenslon (,oat
Footway . P ¢ Se. Amer.,” xxxvi. 143.
Serving the cable . . . .®*Se Amer.,” xxxix. 287.
Cable drums, etc. . . . .**“Se. Am. Sup..” 754.

® S, Am. Sup.,” 899.
East River, Blackwell's Island . ® **Sc. Am. Swup., T2

Forth, Railway, Proposed, Bouch ® “Engineer,” xIvili, 811.
1600 epan . . . . .*“Eng'ing,” xxix. 163,173.
Hamb Harburg By .+ .*'“Engineer,” xlix. 104.
Hudson River . . . . . . . “Sc. Am. Sup.," 627.
Iwakuni,Japan . . . . . .®‘“Sc Amer.” xxxvil. 151,
Kennebec, Me. . . . . . ‘ ‘“Engineering,” xxvi, 8.

Piers . . . . .

031 . ... ..

Thames, New, London. .

0Old, London, history, etc.
Proposed, Tower . . .

High level . . . . .
London . . . . .

Vescorali, Rome, Treatise on
Volga, Syzran, Rus., Railway

Wear, Eng., Railway . . .

Yardleyville . .

Zwartkops River, S. Africa
Also: —

American iron

On hlstorlcal "Blnldulg News™

Military . . . . . .
Piers on, Smith . .
Large span Railway . .
Spar . .

Temporary, Bmullmul Fr
Metallic arches for tunnels
Iron bridge of long span .

“ e e e

te "Enememng." xxi. 90,

Leu Emnnrmg, ¥ xxi. 628.
. ®“Se. Am.," xxxv. 143.
. * U Engling,t xxx. 274, 290.
. ®4Sc. Am. Sup.," 685
. *“R. R. Gaz.,” xxiv. 640.
. “Sc. Am. Sup.,"468
.®%Se Am.,"” xxxiv.
Lo S, Am. xli. 5.
oS Am. Slp., 126,
. “Eng’ing,’” xxvi. 175, 182
'“Ellg ing,”” xxv. 10,26, 6L
.® “Engmc&éng," nxviii

314
“Se. Am. Sup.,” 1490,
. “Engmcermg,' xxx. 490.
. ® “Eng'ing,” nvl. 454,488
. ‘“Engineer,”’ xlix. 1
. *“Engineer,” xlix. 21.
. ®“Engineer,” xlix. 28, 80,

. ®%Jron hgc,:'

29, p. 1.
. “Man. § B.,” ix. 120.

* “Eugineeriug," xxii. 581.
* “Engineering,”* xxix. 88.
“Sc. Am. Sup.,” 718.
“Se. Am. Sup.,” 1541,

. ®“Se. Am.) xxxviii. 329.
®“Se. Am.,” xxxviii, 86L.
¢ Se. Am. Sup "'DO
. ® “Enginecring,” xxifi. 457.
* “ Engineer,” xlv. 217,220,
® “ Engineering,” xxvil, 411,
. ®“Engineering,”’ xxviii. 0.
. ‘“Van Nostrand’s Mag.,"

xxv., Jan,

v xh}:’&&l Mag.,"
. ‘‘Van Nostrand’s
xxlii. 331.
. ®“Engineering,” xxx. 4,
626, 30, 52, 72.

.. “Enwmﬂ "1, 868,
S Am. Sup ,7 615,
e “Eng'ing," xxviii. 477.

“Se. Am. Sup.,” 500.
“ Van Aoslmnd.t Mag.,"
xxii. 425.
® 4 Se. Am. Sup.,” 480.
. Am. Sup.,” 310.
. Am. Sup.,” 2438.
. Am. Swup.,” 1128,
. Am, Sup.,” 3802.
. Am.," xxxviii. 70.
. Am.,” xlii. 53.

The following works may be consulted : —

Hawpt’s ** Theory of Bridge Construction.’
Fairbairn's "Appluatmn of Cast and Wrought Iron to

Building Purposes.**

New York, 1864.

Fmrbarrns “Britannia and Couway Twbular PBridges,*

London, 1349.
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MecMaster's ‘* Bridge and Tunnel Centers.”

Cain’s ‘* Maximum Stress in Framed Bridges.”

Dempaey’s ** Tubular and Iron Girder Bridges.” (Weale'’s
Series.)

Buck's ‘‘Practical and Theoretical Essay on Oblique

. "

es.

Buck’s *“ Modern American Bridge Building.™

Haskall's ** Railway Construction for the East.”” Loudon.

Haskall’s ** Examples of Bridge and Viaduct Consiruction.”’
London.

Humber's *‘ Practical Treatise on Cast and Wrought lIron
Bridges and Girders.”” b8 plates. Imperial 4to.

Humber's * Complete Treatise on (ast and Wrought Iron
Bridge Construction.” 2 vols. 4to. London, 1870.

Humber's ** Record of the Progress of Modern Engincering."
4

to.
Bender’s * Proportions of Pins used in Bridges.”’
Bender's * Continueus Bridges.”” New York, 1876.
Merrill’s ““ Iron Truss Bridges.”” New York, 1875.
Shreve **On Bridges and Roofs.” New York, 1878.
Whipple * On Bridge Building.” New York, 1878.
Roebling’s ‘‘ Bridges.”” New York, 1869.
Chanute's * Kansas City Bridge.”’ New York, 1870.
Jenken's ““ Bridges, Treatise om Construction af.”
burgh, 1878.
lum's * Military Bridges.”
Haupt’s * Military Bridges.” New York, 1864.
Pope's ** Treatise on Bridge Architecture.”” 1811,
Gaudard’s ** De divers Systémes de Ponts en Fer.®

Edin-

Paris,
. ssBjker's ““On Long-span Railway Bridges.” Philadelphia,
7.
Boller's “ Iron Highway Bridges.”” New York, 1876.
Unwin’s * Wrought Iron Bridges and Roofs.”” 1869.
la_llgoods’.w ¢ Construction of Bridges and Roofs.” New York,
Conrolle’s * Les Pont de P’ Amerique du Nord.” Paris, 1878.

2. A plank to cover the gap between the plat-
forms of two connected cars.

Bridge, safety, Frazer . . ®‘ Scientific American,”” xxxv. b.

3. An arrangement for measuring the resistance
of an element in the circuit, Fig. 1840, p. 779,
“ Mech. Dict.”

Meter resistance, Hockin . .

. ® “Teleg. Journal,” v, 239.
Wheatstone .

. ® “Teleg. Journal,’" v. 288.

Bridge Guard. A suspended system of ropes
used to warn train-men of bridges which are not
high enough to permit them to stand on top of the
cars. To a horizontal arm which projects over the
track wires are attached, and to these pieces of
rope. The height from the top of the car to the
lower end of the wires is sufficient to allow a man
to stand upright, but if he does so in passing under
the guard he is struck by the ropes, which warn
him that the train is approaching the bridge, which
without such warning he might strike.

“Railroad Gazette”™ . . . . * xxiv. 627.

Bridge’pot. (Milling.) The socket of the mill
sﬁindle carried by the lighter-screw which adjusts
the vertical height of the runner to grind close or
coarse.

Fig. 425.

Arch Bridgepot. '

The arch bridgepot, shown in Fig. 425, is in-
tended to be used for straddling the driving-shaft
where bhevel-gear is used. On bridgepots used in
rortable mills the fulecrum is so arranged as to al-
ow of placing the lighter-screw to the right or left
of the meal spout at will.

Bridge 8ad’dle. The block which rests upon
the summit of the pier of a suspension bridge, and
over which the wires pass, and upon which they
rest. See Fig. 4519, p. 2011, “Mech. Dict.”

Bridge Test'ing Car. A car with a tank ca-
pable of being loaded to the required strain in sitn.

A car said to be owned by the State of Connecticut, an.l
used in teating railway bridges, is thus described : —

¢ The car is to be used on every railroad bridge in the
State at least twice a year. It consists of an iron tank resting
upon three trucks. the tank being capable of holding eighty
tons of water. On the center truck are four hydraulic jacks,
operated by one lever, and by these the entire weight of car
and contents can be thrown upon the center truck. In case
a weakness is discovered, the tloodgates are opened by a xin-
gle lever and the water instantly let off, relieving the bridge
of 80 tons weight. The car will weigh about 60 tons, and
when the 80 tons of water areadded, the full test will be 140
tons. This weight may be lessened, of course, if desired.”"—
Chicago Ravway Review.

Brim-poun’cing Ma-chine’. A machine for
shaving hat brims, to remove the shaggy fibres.
See PouNciNg MACHINE.

Brim Stretch’er. A machine for stretching
the brims of felt hats, developing them out of the
edge of the crude cone. See Fig. 427.

The brim-stretching ribs which support the brim are
mounted upon a vertically reciprocating spindle which is
operated by the treadle, and these ribs are provided with a
spreading mechanism and are operated by the hand lever on
the side of the machine. An adjustable metallic block sup-
ports the crown, and by jts position determines the height of
it. The upper stretching devices consist of a reries of auto-
matically reciprocating brim-stretching ribs, arrayed in a
horizontal plane, equidistant from each other, in & circular
line; each operating from a common center in a different
vertical plane. A crank-shaft which has its bearings in the
framing receives motion through the belt from a counter-
shaft, and should make 500 revolutions per minute.

Through the ting rod a reciprocating motion is given
to the rocking shaft and the rods which carry the ring to
which the outer ends of the vibrating stretching ribs are at-

The hat body to be stretched, having previously been
drawn out on the tip by a tip-stretcher, is placed upon the
former of this machine and the treadle depressed, bringing
the two sets of stretching ribs in working position. The hand
lever is now gradually raised, and the hat-body thus spread
to cause the vibratory ribs to act upon it.

When the hand lever has been raised sufficiently high to
bring the spreading ribs to their full extension, the former is
lowered, the hat-body shifted slightly upon it and the opera-
tion repeated until the brim is perfectly flattened out.

The rapid motion of the vibrating ribs enables the operator
to atretch the hat while it is hot and injury by tearing is there-
by prevented.

Machines made on the same principle for use in factories
where all the work is done by hand are now very generally
ueed, and but a very small percentage of all the soft wool
and fur hats arc now blocked in the old

The finishing of fur hats is done upon a fur hat blocking
machine which has an oval former, and acts upon the crown
and brim simultaneously. See HAT-SHAPING MACHINE.

Brine-for'cing Pump. A pump for inject-
Fig. 426.

ing brine around the bone of hams and shoulders
to insure the curing.

Bri-quet’. - Fuel compressed into brick-like
blocks. A product of increasing economic value,
composed chiefly of inferior coal or coal waste, to
which is added coal-tar as a cement.
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France, Belgium, Germany, and even Great Britain manu-
facture this new fuel, France obtaining part of her rupply of
the raw material from Wales, and finding a market for the
mle of a portion of the manufactured product in Italy, where
it is used as fuel for locomotives. Machines for the manu-

Fig. 427.

Eickemeyer's Power Hat Brim Stretcher.

facture of this fuel are numerous, and several forms are
shown under Pear MACHINE, p. 1646, ‘* Mech. Dict.’’ France
annually produces about 700,000 tons of briquets and Bel-
glum about 500,000 tons; Germany and Ureat Britain, re-
spectively, manufacture large quantities. At present the
use in Europe is mainly upon steamshipsand in locomotives.
In the United States a successful attempt to manufacture
eompressed fuel from anthracite coal dust has been made on
a large scale at Fort Ewen, near Rondout, N. Y., and to-day
the enterprise is firmly established, the fuel, which is in large
lumps, being supplied to st hips and | tives. Loi-
seau’'sapparatus has attracted and deserved marked attention.

Two large manufactories of patent fuel are running in
Wales, one the Crown Preserved Coal Company, of Cardiff,
under the II. Walker Wood Patent, having a capacity for
500,000 tons annually. The process has been worked there
since 1867.

Another, the Coal Company of Merthyr, Swansea, produ-
eing 200,000 tons annually. The composition is small coal
and coal-tar pitch. The proceas has been carried on there
for twenty years.

See Fum, ARTIFICIAL, P. 921, ““ Mech. Dict.,” ot infra.

Marseilles. Engineering,”’ xxvi. 367.

Bris’tle Pro'bang. (Surgical) A probang
having on a section of its length a number of bris-
tles arranged lengthwise, 5o as to catch over and
include fungoid or other matters, and furnish a
means for the withdrawal of the same. There are
several forms, either a bunch of bristles tied at each
end, or a frame upon which cords are strained so
as to form a sort of cage.

Fig. 336, p. 83, Part I1.,and page 5, Supplement, Tiemann's

¢ Armamentarium Chirurgicum.’

Brit’ish Gum. Torrefied starch ; used in calico
manufacture. Dextrine. See p. 691, “Mech. Dict.”

Broach. A reamer, for rounding or enlarging
a drilled bore. Fig. 428

Broach'ing Press. A ma- 5 2o
chine designed to make holes
by the planing action of a ver-
tically moving tool ; especially
useful in making holes of such
diametrical form that they can-
not be finished by any rotary
motion, as by drilling or boring.
It may be used as a slotter, and
also for finishing the outside of
work. The pitman which car-
ries the slide is attached to a
worm-wheel that runs in a pan
of oil; a heavy balance-wheel
and the Pratt friction-clutch
furnish the means for a steady
equable motion, and for stop-
ping and starting instantly at
any point of the stroke, which is from 1” to 7.

Broachres, for Rock-
drilling.

Fig. 429.

Broaching Press. (Pratt § Whitney.)

Broad/cast. (Printing.) Matter set up to
ran the long way of a page, and having its top
along the left-hand edge.

Broad’cast Seed’er. A machine for scatter-
ing seed upon the ground, as distinguished from
one which sows it in drills.

Broadcast seeders are power and hand, and each
of those kinds has as representatives two varieties :
those which scatter widely, imitating the human
hand in throwing, and those which sow a breadth
equal to the width of the implement.

Of the power machines : The Cahoon machine acts upon
a scattering principle. Theseed hopper is carried in a wagon
and discharges on to & wheel rotated by chain connection
from a sprocket wheel on the hind-wheel axles. The rota-
tion of the scatterer disperses the seed widely, from 16 to 86
feet in total width,according to the secd : timothy and wheat
being at the opposite ends of the scale. The scattering wheel
revolves in a vertical plane.

In Buist & Alden’s machine the wheel is horizontal.

In the hand form of the scattering kind, the Cahoon drill
|*consists of a bag carried in front by a neck strap, and a scat-
tering wheel rotated by hand.

In a French form of the.same implement, shown in Fig.
430, and made by Pernollet, of Parie, the scattering wheel is
vertical as in the ('ahoon, and the width of wheat sown is 7
to 8 meters.

Fig. 431 shows on a larger scale the apparatus detached
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Fig. 430

Sowing with the Pornollet’s Centrifugal Broadcast Sower.

from the person. An index on the ride shows the condition
of the opening which g tes the p of reed according

4~ 4hn nnantity dedired ta ho cown

n regard to machines
sowlng widths equal to
+ track machines, such
both power and hand.
) the power machines
:re are at least three va-
ties : —
Che convertible drill, in
ich the shares and seed
o8 are replaced by spouts
ich scatter the seed upon
+ surface of the ground,
‘h of the eight spouts
rering with seed its pro-
rtionate width of the
ack of the machine.
ny of the American seed
ils are thus convertible.
France the same practice
pursited, & broad casting

Centrifugal Broadcast Sower, ;:;‘l)-lsl:lz‘;t:l‘ﬂ.f';\: ";:: l::%’!
conductor. Nee Fig. 124, p. 113, Knight's report, *‘ Paris Ex-
position Reports,” vol. iv.

Another form of broadcaster is represented by the ¢ Buck-
eye "’ 11-foot broad-cast sower. This has a force-feed at each
of 7 openings, and hax ductors which lead the seed near
to the surface of the soil : but, instead of dropping it in the
rear of the shares, — none of which are present, — the xeed
drops on a scattering plate from which it bounces on to the
ground.

A third form of the machine broadcaster is that common
in England and on the Continent of Europe. The seed,

Fig. 432.

Ramussen's Broadcast Seeder.

issuing from the series of spouts, fallx down an
board, whose length ir equal to the width of the h
striking against triangular studs, arranged in quinc
ion, is dispersed over the whole space of ground be
wheels of the machine. The machine illustruted
ir Danizh, made by Ramussen & Co., of Stubbekj
resembles in all material respects that made by
Sous, of Peasenhall, England. The Danish mach
ever, is 80 constructed as to be capable of bein

Fig. 433.

Il

Ramussen’s Broadcast Seeder on its Cross-a

around #o as to travel upon a cross-axle, in order
to pass along narrow roads and through gateways.
tion of the seed-distributor is obtained from the r
seen in Fig. 432, on the ground, and in Fig. 433, »
on the cross-axle.

Broad’-tread Wheel. (Railway.)
with an extra-wide tread to enable it
safely, varying within a range of say 14" «
of gage.

Also known as a compromise wheel.

Broil’er. 1. A gridiron.

2. A hearth for broiling steaks, etc., o
scale. It is heated with charcoal, has a

Fig. 434.

Charcoal Eroiler.

sliding on ways, a canopy to conduct the
the chimney, a pit beneath for draft and
a sliding cover,to contract at pleasur
space above the gridiron.
Brok’en
(Masonry.) A {
stone work in
continunity of co
maintained. Sc
Brok’en Ran
(Masoury.) A
which the level
is not strictly
See RANGE.
Bro’mine
tus. The sou
mine in the U
is the mother |
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remains after the extraction of salt. The following
description of the process is condensed from the
“ Moniteur Scientifique” : —

“The saline liquors, when first pumped up from the pit,
mark 9° Baumé. They areevaporated in long iron boilers to
15> Baumé, allowed to settle, then farther evaporated to the
erystallizing point in wooden tubs heated by steam. The
first erystallization forma the salt of commerce. The tubs,
five in number, are placed side by side, and every day the
liquor iz decanted from one to another, — from No. 1 to No.
2, then to No. 3, and 2o on to No. 5. The crystallized salt is
removed from each tub after draining off the liquid. When
the brine reaches tub No. 5 it has become mother liquor,and
consists principally of chlorides of calcium, magnesium, so-
dium, and a little chloride of aluminium, with varying pro-
portions of bromides of xodium and calcium. Tub No. lis
filled every day with fresh brine, so that the process becomes
continuous. The mother liquor, marking 30° to 38° Baumsé,
is evaporated to 45°, thus reparating a new quantity of salt.
The liquor is then decanted into stone atills ; materials for
the production of chlorine are added ; and heat is applied
in the form of steam injected directly into the still, until all
the bromine has been eliminated and evaporized. It then
passes into a condenser, and thence into a receiver.'’

See —

“Scientific American,” xli. 240.

Dr. Jenkins' report in * Paris Exposition Reports,’: 1878,
iv. 54, 55.

Bri:_’mide of Ethyl Apparatus, ‘‘ Manufacturer § Builder,”
xii. 157.

U. S. BROMINE PATENTS.

No. Inventor. No. Inventor.
5,658. Alter & Gillespie.  110,662. J. J. Jiihler.

,077. E. Stieren. 132,296. Leruer & Harpold.
62,464 D. Alter. 187,222. leyert & Winter.
62,988. D. Alter. 137,612. D. C. Turner.

9. @G. A. llageman. 181,617. F. W. Arvine.
93,199, 11. Leruer. 217,076. J. N.J. Dubreuil.
103,253. Stieren & Nesbet. 219, Milller & Bockel.

Bronze. An alloy of copper and tin: the most
ancient artificial alloy.

The molds for casting bronze articles are found in many
European countries, as are also pieces of runners and sprues
made in running the metal into the mold. In general, the
proportions are 9) copper, 10 tin: but tables in Wilson’s
“ Prehistoric Man,” pp. 310, 812, and vol. i., p. 388, of the
“‘Mechanical Dictionary,” indicate various proportions and
additions, in many cases, doubtless, unsuspected impurities.

The addition of a smail quantity of iron, insisted upon of
late as so valuable in the constitution of brasses and bronzes
is seen by table on p. 61, ** Mech. Dict.,” to have been antici-
md in the ancient bronze weapons of England and Ire-

, the cains of Rome, weapons of South America, and the
Chinese packfong.

Herrera specifies ‘‘crucibles to melt copper,” as contained
in the canoe met near one of the Guanaja ixlands, manned
by a Yucatan cacique, his wives, children, and 26 rowers.
13_51 :;slm Worsaal, * Primeval Antiquities of Denmark,” pp.

iy .

In addition to the compositions given oun pp. 887-389,
“Mech. Dict ,’ the following may be noted. Patents of —
Doubleday, No. 160,885. Copper. glass, antimony, tin, spel-

ter, and lead.
Kirk, No. 201,638. Copper, tin, arsenic.

AUSTRIAN STATE RAILWAY BRONZES AND BRASS,
-

Inlaying bronze.
Japanese bronzes.
Malleable bronze.
Manganese bronze.
Mangunese copper.

Aluminium bronze.
Antique bronzing.
Bismuth bronze.
Bronze blacking.
Bronze coloring.

Bronzed glass. Mildew bronze.
Bronze paint. Nickel bronze.
Bronze steel. Orugo.
Bronzing. Patina.

Carbon bronze.
Cupro-manganese.
Deoxodized bronze. Tungsten bronze.
Electro-bronzing. White bronze.
See also under the following references : —
‘Iron Age.”
xxii., Dec. 19, p. 13.
xx., Nov. 22, p. 24,
7, p-9: Dec. 4, p. 156; Dea
11, p. 9; Dec. 18 p. 3.
xxv., Feb. 25, p. 26; May 13, p. 17.
xxiv., Dec. 25, p. 1.
xxiv., Dee. 11, p. 16.
xvii., May 4, p. 23.
xvii., March 23, p. 9.
xvii., May 18, p. 16.
xxiv., Dec. 18, p. 7.

Phoxrphide of copper.
Phosphor bronze.

For machinery .
Artistic castings .
Propertiesof . .

Malleable .
Coloring .
Casting .
Bronzes . . .
Antique bronze
Electro bronzing .
Bronzing metals .
Bronze stem for

corvette, Br. . xix., March 8, p 15.

‘ Manufacturer and Builder.”

Colored . . . . . . . . x.264.

Blue o . . <« . . viii. 268,
Orpaments . . . . . . xi.235.
Japsuese . . . . . . . . xi.88.
Patina. . . . . . . . . xii.263.
Bronsingiron . . . . . . xii.204.

* Mining and Scientific Press."”

Forvalves . . . . . xxxv. 147.

. xxxvii. 89.
. xxxvii. 358,
. xxxviii. 19,
. xl.185.

Alloys . . . . .
French imitation .
For machinery . . .

Malleable . . .

4 Scientific American."
Thurston. xxxvii. 65.
. ® xxxv. 256; xl. 249; xxiv.
385; x1.24; xli. 217.
xlii. 178.

Experiments . .
Japanese . . . . . . .

Malleable . . . . . . .
Cleaning . . . . . . . . xxxvi.208.
Bronze steel & guns Uchatius. ® xxxvii. 408.
Vienna . . . . . . . .*xL10.

On bronges . . . . . . . xl.122.

Y Scientific American Supplement.”
Finishing -
Art-working in .

7.

. . Vors.

Japunese . . . . 1831, 889, 443.
Composition . . . . . . 3341
Casting . . . . . . . . 1601
Fremch . . . . . . . . 269.
Bronze steel . . . Uchatius. 1299.
‘“Engineer.”
Bronse steel . . . Uchatius. xlii. 331; xliv. 254, 810.

“English Mcchanic.™”
Cleaning . . . . . xxvi. 292, xxvil. 76.
* Van Nostrand's Magazine.”
age . . Burnouf. xix. 502.

|

Copper.:| Tin. | Zine.

|
Yor locomotive bearings, slide valves, | !

valves,etc. . . . . . . . R 18 -
For coach and car ings . . 8% | 15 -
Yorcocks . . . . . . . . . 90 i 10 -
Yorboilertubes. . . . . . . 70 | - 30

Articlo on casting of bronze figures in built molds : cire
perdue ; zinc molded in copper molds (imitation or French
bronze) ; with the subsequent finishing and mounting, from
the “N. Y. Tribune.”” —** Sc. Am. Sup.,’: 1601.

Various alloys known as bronzes are considered
under the following heads; though many are not
true bronzes (copper-tin). being destitute of tin.
The word * bronze ” is a favorite, and, though pro-
miscuously applied, protest is useless.

Bronze Black’ing. A concentrated solution
of R R B methyl violet in a boiling solution of 4
parts shellac and 1 part of borax,in 15 to 20 of
soft water.

Bronze Col’or-ing.

¢ The soft bronze color of medals is obtained by rubbing
with a mixture of blood-stone and graphite, applied with a
brush.

““Antique green effects are reached by dipping the metal
into a solution of 10 parts by weight of salt, 10 parts of
cream of tartar, 10 parts of acetate of copper, 30 parts of car-
bonate of «oda in 200 parts of vinegur.

‘“ Satin finish is produced by green vitriol or copperns and
subsequent treatment with wax.

““Old green is obtained by several coats of acid and a final
coat of wax.

* Grayish green is produced by ral-ammoniac.’’ — M. Gri-
nand, in Paris ¢ Technobogiste .’

In the Japanese practice, the coloring is done i1. many dif-
ferent ways, each manufacturer having hiz own particular
process, which he modifies ding to the ition of
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the alloy and the color he wishes to produce. The chemicals
used for this purpose are very few in number, and limited
to vinegar, copper sulphate, and verdigris as the principal
substances ; other materials used less frequently, consist of
iron sulphate, red oxide of iron, lacquer, and an infusion of
Eryanthus tinctorius.

8ee BRONZING ; see also PATmNA, ORUGO.

Bronzed Glass. A new kind of ornamental
lass, 8o called from its dark metallic appearance,
ike old bronze. Itis a dark green glass, which has
been subjected to corrosive vapors in such a way as
to bring out the iris hues and give the appearance
of great antiquity. This effect is enhanced by the
classical shapes in which the vases are blown, re-
sembling the ancient Roman glass of the museums.
Viewed by transmitted light this glass is dark
green, like glass colored by oxide of copper.

See IRISATED GLAsS.

Bronze Paint.
Recipe: — For iron. Ivory black, 1 oz.
Chrome yellow, 1 oz.
Chrome green, b Ibs.

Mix with raw linseed oil, adding a little Japan to dry it.
It gives a bronze green. Gold bronze may be put on the
prominent parts of the object, rubbing on with a piece of
plush before the paint is quite dry.

Another: —
~ To one pint of methylated finish add 4 oz. of shellac and
4 oz benszoin ; put the bottle in a warm place, shaking it
occasionally. When the gum is diasolved let it stand in a
cool place two or three days to settle, then gently pour off
the clear mixture into another bottle, cork it well, and keep
it for finest work. The sediment left in the first bottle, by
adding a sufficient quantity of spirit to make it workable,
will do for the first coat or coarser work when strained
through a fine cloth. Next take } lb. of finely ground
bronze green — the rhade may be varied by using a little
lamp black, red ocher, or yellow ocher ; let the iron be clean
and smooth, then take as much varnish as may be required,
and add the green color in rufficlent quantity ; nlightly warm
the article to be bronzed, and with a soft brush lay on it a
thin coat. When that is dry, if necessary, lay another coat
on, and repeat untfl well covered. Take a small quantity of
the varnish and touch the prominent parts with it; before it
is dry, with a dry pencil lay on a small quaatity of gold
powder, and then varnish the whole.

Bronze Steel. Name given by Uchatius to
his gun-metal alloy. The Rosthorn gun-metal,
Austrian Navy brass, Parke’s British gun-metal,
and Overman’s bell-metal, contain notable quanti-
ties of iron in their composition.

‘“Scientific American,” xxxvii. 403

*¢ Scientific American Supp'ement,” 1209,

“Engineer,” xlil. 331 ; xliv. 254, 810.

Ree also list of ‘* Brasses and Bronzes with the addition of
Iron,” table, p. 61, ** Mech. Dict.”’

Bron’zing. Giving the appearance of bronze
to a surface by a covering of metallic dust.

The surface, if of metal, is usunally covered with
oil varnish, and when almost dry the bronze powder
is dusted upon it.

BRONZE COLORS.
Real Gold. — Made of scraps of gold leaf, mixed with

honey or gum, ground on a tablet, washed and dried. Dif- :

ferent shades are obtained by alloying with silver and cop-
per: red, reddish, deep yellow, pale yellow, greenish. Gold
powder may also be obtained by dissolving in aqua regia,
and drying.

Imitation Gold. —Obtained from the waste of Dutch leaf,
triturated in gum, washed and dried. The color depends on

cury 25. The metals being melted and stirred and the mer-
cury added. When cold, grind with a muller on a atone.

Copper Bronze. — Copper {oil rubbed fine and ground.

Bronze Powder ar Antique Bromzs. — 16 copper and 1 tin
beaten into leaves and ground. ngh( yellow. copper 83
parts, zinc 17 : orange, corper 80 to 96, zinc b to 10 ; copper
red, copper 97 to 99, sinc 1 to 8.

Greenish Copper Bronze. — Copper bronze mixed with
acetate of copper (verdigris). lmitates the antique Patina.

Patina Powder. — Bronze treated with different malts : Vin-
egar, nitrate of copper, sal-ammoniac, oxalate of potash,etc.

Browonish Gold Bromze.— Iron rust mixed with any of
the copper bronzes according to color.

Gold-colored Copper Bronze. — Roil together an amalgam
of zinc 1, mercury 12, some hydrochloric acid, a rolution of
tartar crystals, and copper bronze precipitated from the ni-
trate by iron. The color is varied by shorter or longer boil-

ing.

Or, boil the copper bronze with a solution of 1 part gold in
aqua regia ; evaporate, dissolve in water 8 parts, and add §
part ignited magnesis, then boil. The precipitate of oxide
of gold is filtered, placed in a flask, and 8 parts cyanide of
potassium poured over it.

Blue Bronze . — White bronges colored with aniline blue.

SUBSTITUTES FOR BRONZING.

Tungsten Bronze. — Tungstate of soda and tungsten form-
ing gold-yellow crystals; magenta or violet bronze, a tung-
state of tungsten and potash.

Chromium Bronze, or violet chromium chloride.

Titanium Bronze, Crystallized lodide of Lead, etc.

Coal Tar Bronzes, guch as acetate of rosaniline, murexine,
and green hydrochinon.

Mica Bronze. — Mica pounded into fine flakes, assorted in
fineness and dusted on to a prepared or varnished surface.
Colored, —

Pink, by cochineal.

Carmoisin, by bluirh fuchsia.

Violet, by Hofmann’s violet.

Blue, ‘b_v prussian blue.,

Violet-blue, by logwood.

Green, in shadex, by turmeric and aniline blue.
Golden, by turmeric.

Silver, pure mica.

Black, by logwood and litmus.

A ground of proper color must first be lsid on, and the mica
powder dusted on before the ground is quite dry. Excess of
mica is brushed off.

For Cast Iron, without the use of metal or alloy. — The arti-
cle ix cleansed, coated with a uniform film of some vegetable
oil, and then ix exposed in a furnace to the action of a high
temperature, which, however, must not be strong enough to
carbonize the oil. In this way the cast iron absorbs oxygen
at the moment the oil is decomposed, and there is formed at
the surface a thin coat of brown oxide, which adherex very
strongly to the metal, and will admit of a high polish, giv-
ing it quite the of fine b

ocess for producing a Green Bronze on Iron. — One part
of aylvate of silver is dissolved in twenty parts of oil of lav-
ender, forming a gort of varnish, which imparts a beautiful
and permanent green bronze appearance to cast and wrought
iron, sheet iron, and wire. The surface to he bronzed is
cleansed and dried, but need not be polished. The varnish
is thinly applied with a camel’s-hair brush, and the object
heated quickly to 30U° Fah. The proper temperature is in-
dicated when the article shows an even bright green color. —
Paul Weiskopf in *‘ Dingler's Journal.”

For Cast Iron. — Coat the surface of the iron (cleaned by
acid and well etched) with ferrocyanide of copper, applied
with linseed oil. Before this coating is entirely dry, apply
bronze powder by means of a fine brush, and then polish
with a gumhher. When the surface is entirely dry, wash
and etch to the color desired. The use of the alkaline sul-
phides for the etching produces olive-green and black colors,
which closely resemble those on the Japanesc bronzes.

For Rifle Barrels, to Prevent Rusting.— A modification of
the Barff process. Pass the current of air slowly and at a

the proportions of copper to zinc. Violet and green shad
are obtained by heating with oil, parafiine, or wax.

Mosaic Gold.— Tin 64.63, sulphur 356.37 ; soluble in hy-
drochloric acid, aqua regia, or boiling caustic potash. Used
for hronxln% plaster casts, copper, and brass, by mixing
with 6 parts bone-ash and rubbing on wet.

Mosaic gold may also be obtained by heating sulphur 6
and tin amalgam 16 with mercury 1 and sulphur 4.

Or, stannic acid 8, rulphur 4.

Or, fuse pure tin 12, mercury 6, to an amal and mix
with flowers of sulphur 7, and sal-ammoniac g Heat in a
retort, and after the vapors cscape the mosaic gold will be
found at the bottom.

Silver Bronze. — Scrapa of silver foil triturated in oil.

Iinitation Silver Bronze. — Imitation silver leaf similarly

treated.
Mosaic Silver. — Amalgam of tin 50, bismuth 60, and mer-

high P over the articles to be covered, care being
taken to eecure an entirely free circulation about the articles.
Articles exposed for five hours at a temperature of 536° Fah.,
resisted the action of emery paper and dilute sulphuric acid.
See various recipes and processes, p. 389, ** Mech. Dict.””
See, alvo, BRONZE PAINT.
For giving Bromze Color to articles of Copper, Brass, or
Zinc. — Roncou’s process: Treat with a composition of —

Sulphate of potassium . . o e e . 6
Asltoflead . . . . . . . . . .. 6
Ammonia . . . . . . . . . .12
Aceticacid . . . . . . . . . . .. 8
Hydrochloricaeid . . . . . . 8

Antique Imitation. — Apply alternate washes of dilute
acetic acid and exposure to the fumes of ammonia.
A quicker method : Immerse the articles in a solution of
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1 part perchloride of iron in 2 parts of water.
sumed darkens with the length of immersion.

Or the articles may be boiled in a strong solution of nitrate
of copper.

Or they may be immerred in a solution of 2 oza. nitrate of
iron and 2 ozs. hyposulphite of soda in 1 pint water. Wash-
ing, drying, and burnishing complete the prooess.

Chinese Pracess of Bronzing Copper.

The lollowing ingredients are pulverized and mixed :

Verdi
Cinnal .
°¢l Ammonmc N

The tone as-

Buk and liver of duck

Make into a paste with vine%’ar and npmd over the rcraped
surface of the copper. The object is exposed an instant to
the fire, cooled, and the operation repeated until the re-
quired tint is attained. Addition of sulmte of copper
gives a browner tint, and borax a yellower s! The color
is durable and not affected by air or rain.

Bronzing Wood, Leather, Paper,etc. : Dissolve gum lac in
four parta by volumo of pure alcohol, nnd then add bronze
or any other metal powder in the proponion of one part to
three parts of the solution. The surface to be covered must
be very smooth. In the case of wood, one or several coats
of Mendon or Spanish white are given, ‘and the object is pol-
ished with an iron of proper shape. The mixture is painted
on, and when a sufficient number of coats have been given,
the object is well rubbed ; the coating obtained is not dull,
but can be burnished. A mnaprem vnrnish is applied to
preserve the metallic app thus

Soluble Glass in Bronzing. — * Botiger varnishes objects
of wood, porcelain, glazs, or metal with soluble glass, and
then shakes bronze powder over them. ' — Dingler's Journal.

Plaster Casts. — The casts receive first several coats of a
rapidly drying linseed oil varnish. When the surface has
been thickly and evenly covered, and the varnish is com-
pletely hardened, another coat is given with a varnish com-
posed as follows : Linseed oil varnish, 1 part : copal varnish,
1 part; oil of turpentine, 1-15 part. The copal varnish must
be free from alcohol. This varnish will be dry enough in
from 18 to 24 hours ; the coat must be quite glossy and ad-
here slightly to the fingers. Powdered gold, silver, or cop-
per bronze is now applied with a soft brush. The surface is
then rubbed with cotton wadding, by which a very beautiful
finish is imparted to it. The most important point is that
the linseed oil varnish is perfectly dry before the other var-
pish is applied, and the latter must be of the proper con-
sistence before bronsing it. — Chem. Zeitung.

2
2
b
b
2(!)

8ee the following references: —

‘“Iron Age.”
Antique - xvii., Mar. 23, p.9; xxi.,June6, p. 19.
Cast-iron . . xxi. March 7 “p

l
. xxii., lD«: 5, pp. 8, 18; xxili., Feb. 6,

p.
Omn wood, psper, ete. . xxiii., March 13, p. 17.
On metals . xxiv., Dec. 18, p. 17.

“Amnmm Manufactura and Iron World.”
On metals . . . . xxv,, Dec. 26, p. 12

* Van Nostrand's Engineering Magazine.™

ll«:(m-bronzing'

Oniron . . . . xviii. 103.
“ Mining and Scientific Press.”
Oniron . . . xxxvi. 3.
On leather, ]nper, ete. xxxviii. 216.
Bronze green . . . xxxviii. 319.
Plaster statues . . . xxxviii. 281.
* Manufacturer and Builder.”
On leather . . . .ix.77.
Antique . . . . . x. 148
On iron . . . xi.98; xii. 204.
Plaster statues . . xi. 4.
Bronge varnish . . . xi. 120, 287.
*Engineering § Mining Journal.®
Soluble glass in . . xxvii. 204.

‘* Scientific American.”
. . xxxiv. 243: xxxv. 76.

Paint . . . . xxxiv. 812; xxxvii. 118.

Plaster casts . . . x1. 122,

Compound . . . . xxxvi.87.

Powder . . . xxxiv. 243 ; xxxvii. 868 ; xxxvili. 28.
Anilipe . . . . xxxvii. 213.

Liqnid . . . . . xxxix. 75.

Size for . . . xli. 831.

Scientific American Supplement.”

. 8748,1510.  On plaster casts. .
On feathers . . 2681. Electro. . . . .

. 2886.
. 2610.

‘‘English Mechanic.™

On plaster casts . xxv. 470, 434 ; xxvi. 342; xxvii.

Florentine . . xxv. 189.
Dull black . xxvii. 659.
Powders . . . xxv. 841, 867 ; xxvi. 463, 487.
On brass . xxvi. asa 889.
On zine . . xxv. 470, 494,
Relacquering . xxvii. 274, 425.
On copper . xxiii. 027.
Antique . . xxvii. 177.
Fluid aniline bronze . xxiv. 309.
“Engineer.””
Castings . xlvi. 431.

Bton'zing Ma-chlne’ A machine for apply-
ing hronze-ro wder to pa r, foil, or cloth previously
printed with size nited Qtatcs Patents, Nos.
161, 734; 175,450.

In addition to whnt has been said and shown on pp. 389,
390, ““ Mech. Dict.,"” the French method may be consulted in
the article “ Poudrewse ou Bronzeuse Mécani ue,”’ ® Labou-
laye's ““ Dictionnaire des Arts et Monufactures,” iv ed. 1877.

Brood’er. A chicken protector. In some cases
a coop of remarkable neatness and extent.

Again: a protector with artificial warmth, on
the principle of the incubator, but allowing ingress
and egress. See, also, ARTIFICIAL MOTHER.

Broom’-corn Scra’per. A rotary toothed
cylinder is operated Fig. 435.
through its multiply- i
ing gearing by either
hand or power, and is
used for clearing
broom-corn brush of
its seed.

The ripple has been
used for 4,000 years in
Egypt in removing the
seed of dhura from the
stalk, and is yet used
in hand processes with
flax. See Fig. 4341,
p. 1946, *“ Mech. Dict.”
SiBrooxu' oohrn

z'er machine .
for rizing or prepar. Cvlinder Broom-corn Scraper.
ing the corn to regular lengths, for the various sizes
of brooms as required.

Broom Ma-chin’e-ry.

UNITED STATES PATENTS.
Broom-making mnchlnes

Clamp, Day . . C e e e e e e . . . 69,780
Day . . . . . . . . ... .. 59,977
Day, reissue . .. . 249
Cutting and assorting machine, Bm:lley .. . 80,443
8izing machine, Truair . . . .. . . 83968
Sorting machine, Grosvenor . . 7892
Cutting and separating mschlne, Walmtln § Snell . 181,138
Sizing machine, Walrath . . 1654568
Blood § Topping . LU 11660065
Handle socket, Anderson Q' Hougluau v . . . 156324
Rowe ce [ 18,770
Andernn Hou(luou .. e . .« . - . 150,669
Anderson § Houghton, reluue P %111
Warner e e e e e e . . baMs
Lyon & Hoplnm e e e e e e e . 62,648
Beaman . . e e e e e e e 3,219
Allen e (Y
Hinton. . . . . L. 00 ,483
Spooucr C e e e e ... . . 718
Sherm . .. . 38,341
8plit brooms, Orum & lam.-nll . P . 6,233
. . .. . . 11,451

Needle, Cmmrdm e e e e e e . .. . 119,7
Press, Thomas . . . . . . . . .« . . 8317
Boyer . . e e e e . 162,997
Sewmg mnchme, S‘uu-l:pole e e e 1,784
Tying machine, Congdon ... 118845
Winding machine, Walrath 4' &on.ton .« . . .168814

Broom Sew'ing Ma-chine’.
vise, with clamping jaws operated b
to firmly hold the broom while it is

Broom Trim’mer.

A species of
A screw 80 as
ing sewed.

A rack with a bevel-lot-
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ted aperture, on the end of the rear post that sar-
mounts the table, and holds the broom with the
assistance of the adjustable clamp on the table,
while the pivoted knife trims it off.

Fig. 486.

Broom Trimmer.

Broom Vise. A clamp in which the round
bunch of corn brush is flattened and held while be-
ingrsewn.

hey are made to work with levers or with

screws. Fig. 437 shows the former.
Fig. 487. Fig. 438.
Broom Vise. Broom Winder.

Broom Wind’er. A machine for winding
corn brush, and tying it with cord or wire into a
round bunch preparatory to flattening it in the
vise and sewing. Fig. 438.

Broth’er-hood En’gine. A popular form
in Britain of a THREE-CYLINDER ENGINE, which
see. See, also, DYNAMO-ELECTRIC ENGINE, infra.

Brown’ing. To confer a brown tint on iron
or steel, dissolve in —

Water . . . . . . . . . . . . . 4parts.
Crystallized chloride of iron . . . . 2parts.
Chloride of antimony . . . . . 2 parts.

GallicAcid . . . . + - » + - o . 1part.

Apply the solution with a sponge or cloth to the article
and dry it in the air. Repeat this any number of times, ac-
cording to the depth of color which it is desired to produce.
Wash with water and dry, and, finally, rub the articles over
with boiled linseed oil. The metal thus reccives a brown
tint and resixts moisture. The chloride of antimony should
be as little acid as possible.

Bruis’ing. (Leather.) Doubling the grain side
of a hide torether, and rubbing it on the flesh with
a graining-board.

Brush. Machines for making brushes have
been adapted to manufacture certain kinds. The
majority of kinds are hand-made. See pp. 392-394,
“Mech. Dict.”

Brush binder, for clamping the bristles to the handle, Blair,
* " Scientific American, xxxiv. 118.

Brush machine.
Woodbury, * ‘‘ Manufacturer § Builder,” x. 198.

Woodbury, * ‘¢ Vienn;» Erposition (1872) Report,” vol. iiL,

Wondbury, * * Stlr;nliﬁf American,” xxxvili. 851.

In the making of artists’ brushes the following bristles
and hair are employed: —

Hogs’ bristles, varnishing brushes.

Bears’ fur, varnishing brushes.

Badger hair, graining and gilding brushes.

Sable tail hair, fineat artists' brushes.

Camelr’ hair, second only to the sable.

Ox hair (from the insides of the ears), striping and letter-
ing brushes.

Ashworth’s brush-comb, for the hair or the manége, has
steel wires attached to an elastic caoutchouc membrane on
the handle.

Brush Dike. A device for causing deposits to
take place, and for deflecting the current in locali-
ties that are to be built out.

The floating brush dike is made by taking saplings from
20/ to 30 long and from 4/ to 6 or 8/ in diameter, and nail-
ing, or fastening to them with wire, scraggy brush of any
kind obtainable in the locality. This forms what is known
as the weed. Instead of the saplings rope may be used to
hold the brush. To one end of this werd is attached an an-
chor of sufficient weight to hold it in position against the
current ; to the other a buoy to hold up the downstream end
and prevent it from going to the bottom under the pressure
of the current against it. These 1weeds are placed from 10 to
20/ apart, thus forming the floating dike.

Their action is to check the current gradually without
producing that scouring effect to which the solid dike gives
rise. This done, a portion of the material that is rolling
along the bottom or being carried down in suspension is de-
posited, and causes a rise in the bed of the river, which

h h 1 to the direction desired

Sece DaM; Dike; FLoATiNG BuusH DIKE, etc. See list
under HYpRAULIC ENGINEERING.
Brush Hold’er. (Surgical.) A staff for a

brush for applying medicaments to the laryox,
cesophagus, conjunctiva, etc.

Figs. 97, 843, 344, 349, 349 b, Part II., Tiewnann's ‘‘ Arna-
mentarium Chirurgicum.

Brush’ing Ma-chine’. 1. A machine used to
brush up the nap on woolen under-shirts, jackets,
drawers, or stockings, and put a good surface on
the goods.

It coneists of a framing of cast-iron, with two fluted roll-
erz for drawing in the goods, also a pair of wooden rollers
clothed with teazles or wire cands, according to the quality of
the goods to be operated on. The fluted rollers revolve
slowly and take in the goods whilst the covered rollers re-
volve at a great speed, brushing the goods as they are passed
through.

2. Curtis & Marble’s machine for dressing and
cleaning the surfaces of piece goods, has calender-
ing rolls and dampening box attached. It is ar-
ranged with one brush and two card rolls for each
side of the goods, and is intended to finish them by
once running through. It is entirely covered in,
and has a fan-blower arranged underneath to carry
off dust and lint.

3. A wheatcleaning machine. In some cases
combined with a smutter, so as to have the scour-
ing quality of the latter with the polishing action
of the former.

In the Becker brush the concave jacket is of punched iron
and steel wire, between which and the brush the wheat
passes, polishing and scouring and taking the dust out of
the crease,and the fuzz off the end of the berry, without dis-
turbing the bran. The brush may be maised or lowered
while in motion. A suction fan removes offal. Fig. 439.

The *‘ Victor " brush has a veries of annular inclined trmys
and brushes, through which the wheat passes in succession.
It is known as a doublr-brush, the grain passing moving and
stationary brushes, while a blast of air is drawn by an aspi-
rating fan in the reverse direction. Fig. 440.

The brushing is done by a series of concave circular
brushes attached to an upright shaft, which act against an
opposed series of convex brushes, ¢, which remain fixed to
the case. The surfaces of the brushes coalesce when at the
| closest adjustment, but when at work are separated by a suf-
+ ficient distance to give passage to the wheat. The grain
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falls upon the upper surface of the fixed upper brush, gravi-
tates to the center, and is caught by the upper revolving

Fig. 489,

Becker Cone-brush.

brush, driven up the incline by centrifugal force, and
dropped again to have the same operation twice a; re-

Fig. 440,

‘4 Victor** Brush Scourer.

peated. Each set of brushes has an independent ventilator
which carries the dust upward to the suction fan, whence it
is expelled from the machine.

_eis the final discharge spout ; n the driving drum: g, ven-
tilator shaft; &, cover of brush chamber; /, fans and fan-

case.

Brush Jack. (Hydr. Engineering.) A tool
for grasping brush and confining it while being
bound into fascines for dikes or dams. The sap-
lings are pinched between two hooks.

It is also used in making mats: the saplings and brush
bei.nf placed in layers, the hook is thrust through, engaging
the lower pole, and the upper hook thrust down, pinching
between them a mass of limbs, which are then tied to the
pole by the aid of the needle. The handle has two hook-
clutches which are «lipped over the upper end of the rod,
and the upper hook is worked down by using the handle in
the manner of a pump-brake. See BRUSH NEEDLX.

Brush Nee’dle. (Hydr. Engineering.) A nee-
dle for passing a wire around a bunch of brush in
a mat. Fig. 442, Fig. 441

The wire is passed through 8. 242
the eye of the needle-bar and
pushed through the mat. A
man below removes it, and on
the needle being pushed
through on the opposite side of
the pole replaces the wire in
the eye to be drawn back. The
wire is cut, the two ends
twisted together, and the jack
released by prying or hitting
the lower or hook clutch on
the back end.

Brush Plow. A strong
plow, the land side welded to
the share, which latter is of
hard-rolled untempered steel.
Adapted for plowing among
roots and brush in new
ground. Fig. 443.

Buck’board. A spring-
board wagon, Fig. 444, in which
the yielding of the board gives
the elasticity to the seat.

In the illustration the buck-
board is combined with thor-
ough-brace springs, F, G,
which add to the ease of the
rider. Side bars, B, connect
the front bolster, A, with the
rear axle. C C are side braces.

¢ Sc. American,” * xxxvili. 166. Brush Jack.

Buck’et. 1. A vessel for holding or lifting
water.

Fig. 42.

NaElDNE e
Brush Needle.
2. A valved plunger in a pump-stock.
Bucket plunger pump, Wright * ‘‘ Engineering,’’ xxi. 420.
Rubber bucket for chain pumps. e "8

Kenyon . . . . . ® 4 Sc, American,’ xxxvi. 810.
Bucket ear, Darkin . . #4Se. American,” xxxv. 206.

Fig. 448.

Brush Plow.

Buck’et Lift. (Mining.) A set of iron pipes
attached to a lifting pump.

Buck’-horn Sight. A fowling-
picce sight with a branching horn on
each side of the sight-notch.

Buck’skin Loom. A German
pattern-chain loom, with certain pe-
culjarities, and named from the dense
and soft character of its product.

“Zeitschrift flir Textil -Industrie.” Reproduced in *Sc-
entific American Supplement,” * 2705.

Fig. 445.

Buck-horn Sight.
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Buck'wheat Huller. A machine for re-
moving the hull of buckwheat before grinding, by

Fig. 444.

Iig.su'ng between sandstones, adjusted by tram-studs.
he upper stone is stationary, and can be turned
over to use either surface and utilize nearly the
whole thickness of the stone. A riddle removes
foreign matters from the grain before it reaches
the stone.

Fig. 448.

Buckwheat Huller.

The machine has a separating trunk and fan by
which the hulls are separated from the grain, and
the former blown into a refuse trunk.

Cranson’s ® ‘‘ American Miller " . viil. 336.

Buck'wheat Shuck’er. Another name for
the buckwheat huller, which see.

Bud’dle. A species of ore-separating device,
using water on an inclined surface. Sec Fig. 962,
p- 398, * Mech. Dict.”

Richards’s buddle is on the principle of the Bar-
ker mill, the water and slime escaping at the ends
of hollow arms projecting from a hollow and ro-
tating shaft, and received on a circular table which
has a slightly convex surface.

‘** Mining and Scientific Press . *xxxv. 153.

Buffer. 1. A block of India-rubber placed on
furniture to prevent the defacement of walls by
contact of the furniture. A door-stop.

2. A spring block or pad to receive the impact
of connected or colliding railway carriages in a
train, to absorb the jar.

Fig. 447 is a British form, made by Ibbotson, of

Sheffield, England. Other forms are sh
399, “ Mech. D

ict.”
Fig. 447

Turton's Wrought Iron Spring Buffer
| The following references may be consulted : —

| Thomas,Br. . . . . .
Tijou,Br. . . . . . .
Turtom,Br. . . . . .
Gar

London & S. W. Railway . *** Engineer," zlvi
Buf'fing. (Leather.) Taking off thin
from the grain side with a buffing-slicker
skin is very thin; the object being to n
hide imitate calfskin. The operation is fi
whitening.
Buf'fing Lathe.

. ® “Engineer,"" xlix
. ®*“Engineering,” :
. ®“Enginecring,” :
. ® “Railroad Gazett

A polishing lathe
Fig. 448.

Buffing Lathe.

silver and nickel platers, etc. The buffer
cotton, walrus hide, or other material, is
 the end of the arbor, which is shown ¢
" gecured by the screw-nut. The buffer it
emery, crocus, rouge, rotten stone, put

| ete.

- Buf'fing Ma-chine’. A machin

wooden roller covered with sand-pape:
Fig. 449.

Shoe-sole Buffer.

for buffing shoe-soles, etc. A suction
upon the same shaft and draws the .
partially enveloping sheath and discl
duct.
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nﬁ'{.she paper is held by a clamp, dispensing with

Bug’gy Bpring.
The Brewster spring has half-springs interposed between
the axles and the side bars, and other half-springs between

Fig. 460.

Brewster Side-bar Wagon Spring.

the body and side bars, giving the effect of a full elliptic
spring, while retaining the modern and stylish appearance
of the half-spring wagon. They can be made lighter, hung
Jower, and are as suitable for country roads as the full ellip-

tic spring wagon.
The ‘.ﬁ)exwr *’ spring consists essentially of two * Con-

card,” or side springs on each side ; one spring above the
Fig. 461.
]
’
)
“ Dexter” Spring.

other and el to it. The two springs are rigidly con-
pected at their centers, and pivoted at their ends to #pring
links above or on either side of the axle and spring-bar.
The spring-links are rigidly attached to the head block and
rear axle respectively. °
The parallel motion of the springs prevents rocking of the
axles. One spring being above the other prevents side motion
and the set ing of the body to one side. The absence of a
reach allows either wheel to pass over an obstruction almost
independently of the other wheels. The elasticity of the
g3 takes much strain off the fifth wheel, and cushions
stroke when striking an obstruction.
Patents, June 16, S8eptember 15, 1874, June 15, 1875.
The 8tiver's circular combination spring has a ciroular

Fig. 452.

Stiver’s Circular Combination Spring.

spring used in connection wi i securin,
effect of the full el:ﬁ»tz:napﬂm (3nd half springs, § the
. Bu'gle. (Add.) The simple bugle or clarion
is written on the G clef like the trumpet. It pos-
sesses 8 notes. There are bugles in Bp, C, and in
Ep. The keyed bugle has 7 keys which traverse
chromatically a compass of more than two octaves
from B § beneath the stave up to C above. The
bugle with pistons or with cylinders has a lower
compass than the keyed.

Buhr Dress’er. Ao implement for channeling

and facing millstones. See Mi1LL8TONE DRESSER ;
FurROWING AND FaCING MACHINE.

Buhr Dri‘ver. The stud or projection on the
millstone spindle which acts upon the bail of the
millstone to drive the latter. The ordinary device
is shown at G, Plate XXII., “Mech. Dict.,” article
“Grinding Mill.” The bail is also called a balance-

nd.

Fig. 453 shows several forms of drivers.

Fig. 453.

Buhr Drivers.

a, is the Duvall central-
croas mill-buhr driver.

b, is the ‘¢ Universal”
buhr-driver.

t's
-buhr

have a perfect drive free

from rattle and with such

a degree of freedom that

the runner stone shall ad- ¢
just itself to the face of

the bed-stone.

See ‘‘ American Miller,: ® vii. 300, and elsewhere.

Buhr Rub’ber. A block composed of emery
and a cement ; used in cleaning, sharpening, and
facing down buhrs. Millstone levelers, Furrow
dressers, are synonyms or analogous devices.

Build’er's Hoist. A form of steam-hoist used
in lifting stone, brick, mortar, lumber, etc., in con-
structing buildings. The cage, the barrow, or the
material, as the case may require, is suspended
by A tackle, the T e
fall

Appleby's Double-cylinder Builder's Hoist.
works, and there hoist the bricks, mortar, etc., in barrows

on to the scaffolds, along which tLey are wheeled to serve
the bricklayers.
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The hoists are usually made with two speeds: one for or-
dinary building work, and a slow speed for hoirting columns
and girders, timbers, stones, etc. The weight lifted direct
from the barrel is about 1,600 pounds, and for heavier loads
blocks and falls are used. The size employed for lifting bar-
rows iz 3-horre power nominal, but they are made up to 12-
horse power, and with single or double cylinders. Fig. 454.
The end= of the shafts are extended, =o that a capstan, a
pump arm or pulley may be fitted for transmitttng power for
other purpores, and each engine has reversing gear and all
the usual appliances.

Build’er's Knot. A form of knot shown at
27, Fig. 2777, p. 1240, “Mech. Dict.”

Build'ing Block. Material shaped into blocks
for building. See
Clayton . . . . ® “Scientific Amer.,"" xxxV. 242.

Hollow concrete . “Scientific Amer.,"” xxxv. 406.
Stone, marble, cement, etc.  ‘‘ Scientific Amer. Sup.,”* 2020.

Sec also BETON ; CONCRETE; STONE, ARTIFICIAL, etc.

Build’ing Iron. (Electrotyping.) A heated

Fig. 455 iron applied to a

g 20 strip of wax to cause
it to flow down from
the point on to the
blank of the model
in order to make
corresponding  de-
pressions in the plate in the larger spaces where
there is no type.

Build’'ing Wax. Wax used in building u
the blanks in the molds for electrotype plates. l':
is cut in strips 8" to 10" long by " wide, and must
be kept d

Building Iron.

ry.
éyr’inge. A dentist’s syringe used for

Bulb
blowing debris from cavities after excavating.
Fiz 466.
Bulb Syringe.

A valve in the base end of the bulb admits the
air instantaneously. .

Bulk’head Door. A door in the bulk-head
of a ship built in compartments. Itis to be capable

of instant closure, and self-fasteningz. Some are
closable from the deck in emergencies. See

Bartley, Br. . . . . ®“Engineer,” xIviii. 144.
Simey,Br. . . . . . . . ®‘“Engineer,” xlviii. 268.
Device for closing, Simey, Br. * ‘““Enginecer,” xlvii. 463, 473.
English . . . . . . . . ®“Sec. American Sup.,’” 2398.

Bulk’head Union.
the pipe passes through a
bulkhead or partition.

Bull’ldog For'ceps.
(Surgical.) Forceps with
pointed teeth for fistula, for
grasping an artery, etc.

Fige. 131, 343, Part 1., Tie-
mann's ‘‘ Armamentarium  Chi-
rurgicum.”

Bull’en Nail. An up- i )
holsterer’s nail, with a round Bulkhead Union, with Fly-
head and short shank. nuts.

A pipe coupling where
Fig. 457.

Carmoy ‘s machine (Fr.) ® Laboulaye's ** Dicti ire des
Arts et Manufactures,”” vol. iv., ed. 1877, article ‘‘ Clous de
tapissier.”

Bullet.. 1. A missile for a fire-arm.

Bullets with wings, the counterpart of rifling:
boulets tournants.

Systémes Cavalli.
Gras.

Systémes Tamisier.
Burnier.

@ Laboulaye’s ** Dicti

des Artset Manufuctures,

iv., article *‘ Bowlets," Figs. 3426 t seq.
Or jib-sheet block; the 1
Fig. 4

2. (Nautical.)
name indicating the purpose.
of lignum vitee.

Bullet For’ceps. (Surgical.) An
instrument to be introduced into a
wound to gmsiand extract a bullet.
See BuLLer ExTrACTOR, Fig. 970,
P 402, “Mech. Dict.”

The United States Army bullet forceps has
scoop-shaped ends. Fig. 115, p. 40, Part 1.,
Ticrnann’s “Armamentarium Chirurgicum.'

Hamilton's bullet forceps is a long-nosed Bui
}Ijibn;ers with toothed jaws. Fig. 124, p. 42, "

id. 1t resembles the sequestrum forceps, Fig. 4834, |
“Mech. Dict.” Joreers, Fig

Thomasin's has scoop and claw. Fig. 128, Tveman

Gross's hag loop and claw. Fig. 1235, lbid.

Bul'let In’stru-ments. (Surgical.)
ments used in exploring for and extracting
from the person.

Made

They are known by names which are expressive
uses and application : —

Bullet forceps.
Bullet scoop.
Bullet sceker. Bullet probe.

Bullet Ma-chine’. (Cartridges.) 1]
fed in bars, which are 2’ or 3’ long, and h
diameter of a bullet ; the compressing aud
dies cut off pieces, compress and shape ther

Bullet extractor.
Bullet screw.

British, ‘* Ordnance Report,” 1877, Appendix L., |
Fige. 97r-97z. The procesx ig about as follows : —

At Woolwich : The melted metal is poured into »
and as soon as it zolidifies, but before it is cold, it
by hydraulic pressure through cylindrical holes int
long strings. This process is to prevent the forma
bubbles in the bullet, which would cause it, whe
swerve from its course. The leaden strings are tl
ried to the bullet-molding department, where th
into lengths and roughed ; then shaped in one ma
finished in another. They have now to be plugg:
plugs were formerly made of wood, but are now
from a special powder, which solidifies after bei
into form.

Bullet Patch’ing Ma-chine’. A
for enveloping the cylindrical portion of
lets with paper, to prevent the * leading
grooves of the barrel.

In Borchardt’s machine, the operating arrang
on a circular table, supported by a hollow standa:
which an upright shaft passes from the actua
that runs under & false tloor. The connection
friction wheels, which insures the instant stopj
machine in case of any impediment. The bull
to the machine by hand, and the patch is pres
bullet and secured by a minute drop of mucilag
matically, and is-rolled closely around the bullet
tion of fiexible rolls, at the rate of 45 or 50 pe:
about 20,000 per day of ten hours, including stop
operatives are required to run the machine pro
action of the machine is casily controlled by mea
lever and clutch. The machine may be adapted
and styles of rifle projectiles. The bullet-pat:
out with dies. The patches require damping to
and uniform folding.

Bullet S8coop. (Surgical.) An i
with a scoop-shaped end, to be used as a
tractor, the scoop being passed behind tt

Tiemann’s ** Armamentarium Chirwrgicum,>’ ]
Fig. 116.

Bullet Screw. (Surgical.) An
with a fine gimlet-screw point, to be s
a bullet as a means of withdrawal.

s Ay

Ti tum Chirurgicum,>”
Fig. 119.

Bul'let Seek’er. (Surgical.) An
of the nature of a probe with an enlar;
introduce into a wound to find the bull
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the jar of impact or by the coloration of the bulb- |
ous head of the instrument.
The references are to Part 1. of Tiemann’s ‘‘ Armamenta-
nwm Chirurgirum.” |
Ttemann’s bullet seeker has a burr head which acts as a .
rasp upon the bullet and shows traces of contact. Fig. 117. |
N-laton’s has a rough porcelain head which is marked by
contact with the lead. Figs. 120, 126. .
Tiwemann’s bullet seeker, Fig. 121, Fig. 459.
haz a flexible stem.
Nayre’s instrument has a vertebrated
stem, and follows the windings of a
detlccted bullet. Fig. 122,
See, also, Bullet Probes, pp. 40, 42, as
above, and p. 408 of ** Mech. Dict.”
Bull’-head Axe. A poll-
axe. One with a small poll for
stunning a bullock, by striking
it on the forehead.
Bullion Point. (Glass.)
The thick portion at the center
of a disk of crown glass.
Bull Net. (Fishing) A Dull-head Axe.
large hoop-net, worked with ropes and blocks.
'-nose Rab’bet Plane. A plane with
the bit at the end, in order to enable it to work up |
close into corners. Named from a fancied resem-
Fig. 461.

Bull-nose Rabbet Plane.

blance to the muzzle of a bull. It
is made open or close by a screw on
to

PBnll's Eye. 1. A strong round Buld's Eye. !
glass in a metallic frame let into a deck orside of a |
vessel to give light to a cabin. Fig. 461. )
2. A form of rope-leader (Fig. 462) without a |
sheave. Known by
other names also,
lizard for instance.

Bull's

a. Floor bull’s eye

b. Lignum vite b
straps. .
m;.e.Bulls eye for wire or hempen Bull's-eye Condenser.

Bull's-eye Con-den’ser. (Optics.) A means
for condensing the light from a lamp, or of obtain-
ing parallel rays from diverging ones. It consists
of a plano-convex lens of deep focus. Fig. 463.

Bump. (Fire Arm.) The corner of the stock
at the top of the heelplate.

10

. square blocks are placed in a vertical

Bung. Several forms of antomatic vent, the
siphon, gravitating ball, and sepa- Fig. 464.
rated chamber and ball, are shown

i in Figs. 2554-2556, Laboulaye's

“Dictionnaire des Arts et Manujac-
tures,” tome iii., ed. 1877, Article
“« V"n"l

Talley’s bung has a vent in a
recess, so that the bung may be
driven flush with the outside of the
cask. The vent has side openings
and a piston valve.’

Bung Buck’et. Also known
as a velinche, water thief, thief-tube,
etc. See Fig. 6925, p. 2696, “ Mech.

Dict.” A sampling tube. A tube open at both
ends is inserted at the bung-hole ; the upper end
being closed with the Fig. 465.

finger, the tube with
its contents is with-
drawn.

Bung Bush.
More correctly, bung-
hole bush. The bush
is tapering instde and
outside, the outer sur-
face having a screw
thread for screwing
into the bung-hole.
The wrench for
screwing the bush
into place consists of
a shank and a conical plug or core; the core has
an irregular base, around which are loosely fitted a
series of sections, which press e%ually in all direc-
tions against the interior of the bush as the core is

Cornell's Serew Bung Bush and
Wrench.

rotated.
Bung’-hole Bor’er. An auger and annular
reamer. It bores a complete Fig. 466.

round hole, regular taper, and

holds its own chips. Fig. 466.
Bung’-hole Brush. A tool

for cleaning the insides of bar-

The illustration, Fig. 467, shows
it in position for entering, and for
operating, respectively.

Bung Lathe. A lathe for
turning taper bungs. Fig. 468.

That shown is by Arbey, of
Paris. It is a small special lathe
with an oblique tool on the rest
which slides transversely in cut-
ting down, and in adjusting for
bungs of different diameters.

Bung Ma-chine’.

In Kirby's bung-cutting machine the

pile in the hopper, and fed automatically Bung-hole Borer.
one by one to the plunger, by which they are forced through

io 467,

Bung-hole Brush.
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the circular cavity of the cutter, and formed into cylindrical
blanks. Each block as it is fed into the machine serves as a
cutting-board for the next preceding block. The bungs are
subjected to a great pressure 50 as to condense the wood.

Fig. 468.

Arbey’s Bung Lathe.

An attachment to a cask at
t Fig. 469.

and molasses.
Bung Start. An
instrument to start a

b

bt

ca Bung Spout.

TE An apparatus which permits
Fig 470.

Bung Start.

freedom of motion in the vertical plane while the
malposition of the toe is gradually rectified by con-
stant lateral traction. The apparatus consists of
a delicate lever of spring steel, with an oval ring
in the center which is provided with hinges at its
anterior and posterior margins. It is attached to
the instep by a laced band, and the toe to the ex-
tremity of the spring by a piece of webbing.

Fig. 78, p. 89, Part IV., Tiemann's *‘ Armamentarium Chi-
rurgicum.”

Bun’sen Bat'te-ry. (Electricity.) One hav-
ing amalgamated zinc in sulphuric acid and carbon
in nitric acid, with an intervening porous cell.

Prercott’s ** Electricity,” * p. 66 ; Ganot, * 687, 688.
Noad, London, 1859, * 28].

Du Moncel, Paris, 1850, 69,

De Ia Rive, London, 1833, ® 46,

Shaffner, New York, 1869, # 95.

¢ Scientific American,” * xxxix. 139.

Niaudet, American translation, ®158.

‘“ Engineer,"" xlv. 268.

Azapis® improvement consista in replacing the acidulated
solution of the Bunsen by the cyanide of
“Scientific American,” xxxvili. 266 ; xlifi.

Fitzgerald, mod. of Bunsen : depolarizes by a mecondary
current, calcic dihydro-chromate i= rubstituted for the nitric
acid. ** Scientific American Supplement " 764.

Bun’sen Burn’er. A form of gas burner, the
invention of Bunsen, and especially adapted for
heating. Its performance depends upon the proper
admixture of gasand air. See 14 Figures, pp. 2411,
2412, “Mech. Dict.”

‘1t can be made of glass. A tube of glass, 4/ or 6/ long
by }”/ to } wide, is taken, and by blowing out the glass,

heated at two polnts by the pointed flame, the air holes at
the bottom are produced The gas is introduced at the cen-

tassium, ete.

ter of the bottom of the tube by an upward-bent glass qu
tube, with the delivery end shaped like a cross(X),a fo
well adapted to mix the rising current of gas with the
This tube is fastened to the lamp by a foot, made of plax
of Paris, in which it is imbedded. A short piece of glass t:
ing may be fastened by a rubber coupling to replace fr
tures. This lJamp is much better for the flame reactions ti
the ordinary metal lamps.” — Dingler's Journal.
Wallace's improved Bunsen burner has an adjustable
of perforated metallic plate, which enables it to burnam-
more inflammable mixture of air and gas than is poss
with the ordinary burner. The tendency to light withi:
also completely prevented, whatever may be the pres
quality, or quantity of gas passing. By raising the cal
the necessary height a perfectly solid flame is obtainec
a novel and valuable feature, since it allows any subst:
to be heated to be put much nearer than usual to the ce
of the flame without interfering with combustion. It ca
made from one inch to two inches in diameter, and ix ¢
Lle of burning as much as 40 cubic feet of gas per hour.

Fig. 471. Fig. 472

—_— .

Wallace's Solid Flamne
Bunsen Burner.

Godef oy's
Bunsen Burner.

M. Godefroy’s new burner, Fig. 471, i~ composed «
concentric sheet-iron cylinders. The first and thi
plerced with lateral holes at the base. The intervals b
the cylinders communicate, some with the pipes, ¢,
joining the exterior gas tube, T,and others with the
14,2, which unite with the tube, T,. Wire gause pl
dle‘)ue of the apparatus prevents the flame from flic
while it regulates the introduction of the air. 1
internal cylinders may be used if dexired, in which
high and regular white tlame is produced.

Solid flame, Wallace . ““ Scientific American Su;
* “Eng.and Min. Jour.,””
Retort, Kendall § Gent, Br. ®* Engineer,”” x1v. 419.

Labowlaye's ‘“ Dictionnaire des Arts et Manufactur
Fig. 3462, article * Chauffage.”

Lecture on the theory, Frof. Thorpe, Chemical
}%don. Reported in ‘*Scientific American Suppi

Bun’sen Burn’er Fur'nace. Fig. 473
sents forms of the Bunsen burner furnace.
The fizure on the left shows the top of a

Fig. 473.

Bunsen Burner Furnace.

inside the chimney, c. A sole plate, d, r¢
trivet, b, and supports an iron ring, e.
dome covering, and g the chimney.

The next figure shows an evaporating
and the figure on the right is a section of 1
minus the pan. It has a rose burner, whic
erable for evaporating, as the single jet is
ing metal in crucibles.
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Figs. 474, 475 show other forms of the furnace
Fig. 474. Fig. 475.

Single-jet Burner Furnace.

with a single jet burner and
crucibles in position on their
rings.
Bun’sen Lamp.
B(gesnn BURN’FR. b
un’ter. The bumper or .
buffer of a railway car. pe'I‘he Bunsen Crucible Furnace.

See‘

bar on the front end of the car, which strikes
against a similar bar on an adjacent car in coup-
ling. It often forms the draw- Fig. 476.
head. See BrrrER. i,
Bunt’line Lead’er. An eye-
let for rope, — specifically for a
buntline.
Buoy. The illuminated buoy
is the invention of a German,
Pintsch. The buoy is made the
recipient for a large body of com-
pressed, rich, and heavy gas, pro-
}iueed by distillixg shale or any
atty material. An ingenious reg- —~—
nhli;r provides for the regular Buntine Leader.
supply of the lamp, which will burn three months,
vight and day, with only one filling, the light be-
ing visible at 'a distance of about four miles. An
electric lighting apparatus might be employed, so
that the light could be extinguished at sunrise and
reatored at night, giving a much longer duration to
the working of the buoy. :
¢ “Eagineer™ . . . . . .., .. xlvif. 289.
The illuminated buoy of Lieut. Cook, R. N., is mentioned
under Buoy, “ Mech. Dict.”” Phosphide of calcium is added
to the composition of the fuse, and takes fire on being wetted
when the buoy is thrown overboard, and burns persistently
even in rough water which dashes over it.
Bu-rette’. A graduated %lass tube for trans-
ferring small quantities of fluids. See p. 408,
“Mech. Dict.” = Similar instruments are known
under various names, such as DrorrinNg Tuse,
DosiMETER, P1PETTE, etc., which see.
Dr. Bunte's burette for the examination of mixtures
of gases. ‘Journal for Gas Lighting,” *® reproduced in
‘4 Scientific American Supplement,”” * 1603.
Bur/glar A- !. A bell. located in the sleep-
ing room, when set for the night, rings upon the
opening of any door or window in the night. The
connection is by electric wires. See varions forms,
“ Mech. Dict.” pp. 408, 409.
Western Electric Manufacturing Co. ; the elec-
tric connection is made with any or all rooms, can
be turned off in the momin,i by hand or automati-
cally, can be arranged to keep on ringing until

stopped ; connection can be made to doors, shut-

ters, and windows, the latter so arranged that they
may be left open for ventilation at any desired
height, and yet give an alarm if disturbed. ‘T'he
system may be connected to a police stativn, and
applied to safes and banks.

Powell . . . . .. ., o ®4Se, Amer.,” xlii. 210,
Window fastening, Sawrbrey. . *'¢Sc. Amer.,” xxxvii. 29¢.
Bur-goyne’. The British name for an in-

trenching tool; a combination of spade, axe, and
Fig. 477.

The Burgoyne.

mantlet. The handle is jointed to facilitate pack-
‘ing. The sharp-edged spade forms an axe; when
used as a mantlet against bullets, the soldier fires
through a hole in the blade.

See INTRENCHING TooLs, Fig. 2691, and Trow-
EL Bayoner, Figs. 6673, 6674, © Mech, Dict.”

Burn’er. The tubular wick, with access of air -
to exterior and interior. is the invention of Argand.
?I?% page 142, “ Mech. Diet.,” and list on page 1247,

Na. ‘

Lungren . . ® % Scientific American,” xxxviii. 855.
Carcel burner . * “American Manw/.,” Jan. 10, 1879, p. 18.

BSee also BuNsEN BURNER ; Gas Burner.

Burn’er Pli‘ers. Pinchers for unscrewing or
screwing burners and small Fig. 478.
connections. Fig. 478. g

Burned Sand. (JMold- i
ing.) Sand in which the [
tenacity imparted by the S8
clayey t has becen de- RS
stroyed by heat. {4

‘This happens to all that [
part whicﬁ comes in con-
tact with the casting, ex-
tending, in the case of large
castings, to a considerable
}iepth. It is remov;d 't:s }
ar as ible with the
casting. pef‘shat which re- G“"ﬁ;;'::; g‘"‘" and
mains renders the old sand ‘ ers-
weak. When fresh river or sea sand canuot be
had, burned sand may be used for nartings.

Bur'nish-er. A tool for smoothing by mechan-
ical compression in rubbing.

Fig. 479.

Nt

Dentists' Burnishers.

Fig. 479 shows an armay of dentists’
for smoothing deutures and fillings.

Burlaps. A coarse canvas used in upholstery
and elsewhere.

Bur’ring En‘gine. An electric substitute for
the various foot-power machines which have been
devised for facilitating operations on the teeth, ex-
cavating and shaping cavities, dressing down and
polishing fillings, separating teeth, etc.

The speed is about 2,500 revolutions per minute.
A gear-joint allows motion at any angle. The mo-
tion is reversed at will. The engine complete
weighs 12 ounces.

See DENTAL DRILL.

burnishers,
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Bur Thim’ble. An attachment to the finger | &

Fig. 481.

Bush Hammer.

g:;inting; (2) tooth-axeing; (3) bush-hammering.
ndstone is seldom bush-hammered, as the stun-
ning makes it scale.

ush Hook. A brier hook; bramble hook;

Fig. 483.

F =
r Bush Hook.

bill-hook. A hook-ended cutting tool for cutting
bushes, grubs, briers, etc.
Bush’ing. (Nantical.) The metallic reinforce
of the cheeks of a tackle-block, Fig. 483.
where the pin passes. The
bushing of the sheave is the
coak. See, also, BUNG-BUSH.
But’ter Printer. A
double-hinged mold that ad-
mits of opening ont freely,
and detaching itself from the
butter without marring it.
The butter is weighed and
})I:\ced in the mold, when it}fs
orced by a plunger on the .
block at the bottom of the  Bock Bushing.
mold that contains the impression. The plunger
is operated by a lever in connection with the main
frame, and, when the pressure is removed, is retired
by the action of a spiral spring. Fig. 484.
But’ter Tub. A tub in which butter is stored
and shipped, especially the latter. Fig. 485.

Koehler's butter tub ir oval, of white cedar, bound with
galvanized iron or brass hoops. Within the tub is fitted the
tin cooler, having a removable chamber for ice at each end —
which is a great improvement on the old style, with station-

fce chambers —saving a great deal of inconvenienc

M= tha shamhar with inq ar Pemavine nnnesesar, ice

Butter Twh,

hinged cover having a fixtureat one end and a hinge |
the other can be locked for shipping. Hinges. has
fixtures are tinned to render them rust-proof.

But'ter Work'er. A tray with roller tc
the butter-milk from the butter.
The illustrations show three forms with rc

In Fig. 486 the roller is pivoted at the end and r
sector.
Fig. 486.

Whipple's Butter Worker.

In the rotary butter-worker, Fig. 487, the buttex
on a rotary circular table and i< confined by a
crank shaft which revolves the table also rotates t
conical presser that works the butter. Anr the pre
the paddies as they leave the butter alightly rais
allows the passage of the buttermilk to a groove ¢
periphery whence it pasres by a tube to the well
ter of the table.

The butter-worker, Fig. 488, consirts of a tray, s
with paddles which is turned by a crank, an
from end to end of the trny. The roller ix 1em
the truy by turning the long end of ¥xmall butt
side of the tray, which admits of the roller comin
the end of the tray, and allows the clampe whie
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Embrie’s Butter Worker.

roller down to be mised from the rack underneath, when
the roller can be lifted out.

Fig. 488.

Retd’s Butter Worker.

May refer to
Butter, Artificial, Mott.

Packing, Bemnis . .

“ Qe

tific Amer. Sup..” 760, TT4.
“ Scientific American,’” xxxv. 837.
. ® 4 Sciemtific American,’” xxxvil. 68.
Worker, Sands . . ® “Scientific American,”’ xxxvii. 5.
Butt Hinge. A door or casement hinge
adapted to be fastened to the edge of the object,
and hidden when the latter is closed. Differs from
the hook strap, T, and other long-membered or
gmmental hinges which are displayed upon the
oor.

Single and Double Action Spring Butts.

Geer’s butts, shown in Fig. 469, exhibit zeveral points of
value. The figure on the left iz for a xingle door of the usual
action, but with n rpring to cloke the door automatically and
havidg its gretest power at the point of closure. the least
when opened to a right angle; and also holding the door in
open position. The double action hinge allows the door
to swing either way. They are not rights and lefts, but
adaptable to either edge of a door.

Loose-pin . . . . . *‘Iron Age’ xxi., April 11, p. 9.
Bpring, Geer . . . ® ¢ Jron Age,” xxi., Feb. 7, p. 1.
Butt Lathe. A stock-turning lathe, invented
by Blanchard. A gouge 18" in diameter, that
makes from 3,400 to 3,600 revolutions per minute,

is guided by an iron pattern the shape of the stock
required. The stock goes through a set of these
machines before it is ready for polishing.
But’ton. (Surgical.) A species of clamp for
holding the suture, in operations for vesico-vaginal

fistula. The invention of Bozeman.
See Figs. 268-271, Part 111., T 's ““Ar ium
Chirurgicum.”

The button-adjuster and dutton-shaper are accessories.

But'ton Fas’ten-er. A clasp which hooks
over the eve of a shoe button and is then clinched
to the shoe.

Fig. 490.

Heaton's Button-setting Instrument.

The illustration shows the article, its attachment,
and the tool. Itis applied without previous pier-
cing of the leather ; has sufficient freedom of mo-
tion ; can be removed by unclinching the points.
But pparatus, C d . . *‘Sc. Amer.,” xxxvii.175.
Button sewing-machine, Fries. * ‘Sc. Amer.,”” xxxV. 6.

But'ton-head Bolt. A carriage bolt with
spheroidal head. Fig. 491. Fig. 491.

But'tress. (Add.) Buttresses are

Close, like extended pilasters.
al Open, with perforations in the pro-

e.

Flying, with half an arch suspended,
be:lring against the clerestory or a
wall.

But’ty-gang. A word used among
English contractors to signify a gang
of from 10 to 13 men, who do a piece
of work for a given sum divided equally Button-head
among them, except a small additional Carriage Bols.
sum to the head of the gang. Helps's “Life of
Thomas Brassey.”

Buz’zer. 1. A small, rapidly-revolving wheel,
used in grinding or polishing small objects. It is
plied with emery, crocus, rouge, etc., according to
requirements. Named from its whirring sound.

2. A telegraphic call in which a vibrating ham-
mer strikes a sounding piece and gives out a buzz-
ing ls]ound, which, in certain cases, is preferable to
a bell.

Buzz Pla’ner. A small planing machine for
wood. It is named from the whirring hum of its
rapidly revolving knifecylinder, and is used to take
out of wind and smooth up small stuff.

Bye’-pass. 1. A cut across furnished by an
extra pipe of smaller dimensions, leading around
a certain chamber, valve, or apparatus which is
temporarily cut out of the circulation.

The bye-pass is found in : —
Mackenzie's surface condenser.
* American Gas-light Journal,” July 3,1876, p. 12
Smith § Sayre’s gas exhauster.
*% American Gas-light Journal,™* Ibid., pp. 10, 11.
Woodbury § Merrill's hot-air engine. Infra.

The illustration shows Farmer’s hydraulic main, with di
ﬂgg andl!;ye-pw. —*American Gas-Light Jowrnal,” July

8, p. 20.

See Gas COMPENSATOR ; GAS EXHAUSTER.
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Fig. 492.

Farmer's Bye-pass Dip-pipe.
2. A protecting pipe around the tip of a gas-

burner to prevent the light being extingnishe
ust of wind. Used in lighthouses. See
illiot's Report, U. S. Engineers. The top
bye-pass is pierced with holes supplied wi
from a source independent of that of the
tlame, nnd will rehight the former immec
should it be extinguished.

British Association, 1878, reproduced in ‘* Scientific

can Supplement,’ * 2389

Byrne Bat'te-ry.
pneumatic batter{.

"The negative electrode consists of a coppe
coated with lead on one rside, and the oth
faced with platinum. Two of these are u
tween which is a zinc plate. The exciting
is agitated by injection of air.

 Niaudet,”” American translation, 2268.

See, also, paper by Wighlm, Mechanical Science xe
'

(Electricity.) A fc

¢ Scientific American Supplement™ . . *p. 2526
“ Telegraphie Journal™® . . . . . . *vi.222,
“UEnrgineer™ . . . . . . . . * xly. 27!
“ Scientific American™ . . . . . . ®xxxviii

Dr. J. H. Thompson’s Report, ** Centennial Ethib
ports,”* vol. vil., Group XXI1V., p. 53.

C.

Cab. 1. A city passenger vehicle for hire by
course or hour.

2. The shelter on a locomotive for the engineer
and fireman.

See notices : —
Chariot cab, Murch . . ® “ Scientific American,” xlii. 191.
Murch . .  Patents 147,421, 162,244, 164,672,

161,240, 149,779.
Herdic . . ®** Scientific American Sup,” 8901.
Locomotive cab.

Pa. Railway . . % % Engineering,” xxiv. 105.

Cab'’in. A saloon for officers or passengers on
board ship.
Swinging cabin, Bessemer, ** Van Nostrand’s Mag.,”” xvi. 569.

Cab'in Car. (Railway.) A car carried at the
rear of a freight-train to accommodate the con-
ductor and train-hands. Known also as a caboose.

. * ¢ Engineering,” xxiv. 413-417.

_Cab'i-net Ma'ker's Clamp. A species of
vise for bringing parts of a frame togcther and

Fig. 493.

Pennsylvania Railway .

Cabinet Maker’'s Clamp.

holding them. The leads are adjustable by stir-
rups on the rail. which has a notched lower edge,
and one of the heads has a screw for clamping the
object.

Ca’ble. A large rope, warp, or hawser.

The catenary of a suspension bridge.

East River S8uspension Bridge.
& i Seientific Amer.,” xxxvil. 63.
® ¢ Seientific Amer.,” xxxviil. 803-6.

Fastening .. "Scienl:"ﬁc Amer.,"’ xxxvii. 79.
Making . . ®“Scientific Amer. Sup.,” 765.
Gear, wire,
S. S. “Moewe,”” Br. *‘“‘Engineer,” 1. 494,
Grapnel . ® Y Seientific Amer. Sup.,’’ 979.

Grappling, ('apl "Stead * “ Iron 4ge,” xxi., June 6,p. &

Hauling gear. telegraph. R

Johnson § Phillips, Br. ® “ Engineering,” xxix. 206
Making for suspension bridges.

Hildenbrand . . . *‘* Van Nost. Mag.,” xvii.
Towing . . . . . % Y“Scientific American,” x]

Ca’ble Car'ri-er. A means of tran:
rough materials ; stone, sand, lime, coal, ¢
a suspended bucket traveling on a wire

Fig. 494.
& Fig. 494.

bLrown’s Cable Carrier.

While filling the tub, the carrying bail 2is turnec
when filled the bale is turned upright, and there
the dumging bail 4. The bail is then attached
to block 5, through which the hoisting rope 6 pas



CABLE CARERIER.

over pulley 22, to the hoisting drum (not shown.) When
the load is raised, the upper edge of block 6 enters between
the inwardly curved ends of the hQoks 7, 7/, which separate

pase over the block, {alling together beneath it. The
block is then lowered and rests upou them, transferring the
load from the rope to the hooks.

These hooks are attached to levers 19 pivoted at A and
having a limited movement, the weight depresses their inner
and raises their outer ends, unhooking them from pin 18 on
the holding block 15. Simul ly with the t. of the
weight to the hooks, the hoisting rope and drum are released
from the power and the carriage with its load descends the
eable 17; and when it reaches the point where it is desired
to deposit its load, the drum is again thrown into connection
with the power, arresting the outward progress of the car-
riage, and starting it simultaneously upon its return. The
hoisting rope, passing under roller 21, between the two parts
of dumping hook 13, is by it deflected downwards as the car-
riage passes out, and when the drum is thrown into gear the
straightening of the rope raises the hook which is pivoted
upon levers 11 and 12, bringr its point, 13/, in contact with
the dumping bale, uniocks the tub, which capsizes, ejects
its contents, attains its upright position, and relocks itself
while upon its return.

When the carriage reaches the holding block it is stopped,
and the tub is raised until the block, acting upon projections
2 on the inner sides of the hooks, forces them apart sufficiently
to allow of its passing down between and clear of their points.
A notch on lever 14 retains them apart until the block has
passed t.heir?zoinu and strikes the jointed lever 25, which,
through rod 24, raises lever 14, releasing and allowing them
to fall together.

The tub is then | d and the op p

By the use of this machine (hoisting power being fur-
nished) material can be conveyed a thousand feet, and piled
to any height, with the labor of one man.

See, alsc, Wire-waAT, Fig. 7006, p. 2798, ‘‘ Mech. Dics.”

Ca’ble Screw. A fastening for boot-soles; a
wire in shape of a twisted cord.

Ca’ble Bcrew Ma-chine’. One for putti
screw pegs into boot and shoe soles. It goes roull:tgl
the sole in 15 seconds, putting in 80 to 85 wire

pegs.
: %a’ble Test'ing Ma-chine’. The machine
shown in Fig. 495 is made in accordance with the

Fig. 496.

tod

Chain Cable and Anchor Testing Machine.

*Board of Trade” (British) regulations, operating
by medium of dead levers upon an active weight.

he series of levers is similar to that in compound
beam scales, the strain being given by a hydraulic
ram of 8 stroke. The great length of stroke is
for the purpose of "taking up the stretch of the
cable when testing lengths of 20 fathoms at a time.
The machines are made to test up to 200 tons. A
hydraulic gage indicates upon a scale the strain
upon the levers.

For chain-testing ts, in addition to the testing

hines there are required st pumpingapp us, cable-
shears for cutting out defective links, capstans for hauling
the chains, a hydraulic anchor crane, and a blacking appara-
tus; it is usual also to add & more powerful short machine
to test a few links of the largest cables to destruction.

The cable-testing apparatus of Giffard’s captive balloon,
Paris, 1878, was a hydraulic press mounted above a frame so
as to bring a strain upon a section of the cable which had
two eye-splices to the holder and puller reepectively, the lat-
ter depending from the piston of the press. An accumulator
is to prevent any shock from the rupture affecting
the manometer which registers the tension.

4 Scientific American’®. . . . . . ®xxxix.194.
Ca’bres-to. A halter. A word of Spanish in-

tahlich
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CAGE.
troduction used on our Western plains. Properly
Cabestro: Cabresto in Portuguese.
Ca-ca’o Grind’er and Sort’er. A machine

for grinding the cacao nut and soriing the result
Fiz. 496.

French Cacao Machine.

into different finenesses. The distance between the
cylinder and its concave is adjustable in order to
determine the fineness of the result. The ground
cacao is sorted into six sizes, and refuse.

In the cacao mill of De Batiste, Paris, France, the cacao is
put in a hopper having at the bottom a screw which partially
grinds the nut and feeds it into the center of a pair of stones,
similar to a pair of grist-mill stones. These grind it intoa
liquid which collects in a pan surrounding the lower stone.
Cacao manufacture. . . . . ‘‘Se. American Sup.,” 1014.
Chocolate machinery, Menier . ‘‘Engineering,” xxv. 448.
COCoOR . . . . + o o o S4Sc. American,” xxxv. 278.

Fig. 497.

Cafe-ti-ere’. A
French apparatus
for making infusion
of coffee.

The apparatus
has two bulbs and
connecting neck
with ejector tube.

As shown in Fig. 497
the lower bulb contains
water which is in pro-
cess of being heated by
thealcohol lamp. When
steam forms above the
water, the latter ix

Cafetiére.
raired in the central tube and poured down upon the

ground coffee in the npper vessel. The lamp is then re-
moved, the steam soon condenses and the water ix drawn
down through the coffee 80 as to have the grounds as dry as
fresh sawdust.

The Etzenberger steam tea and coffee filter is on larger
scale but involves the same principle of action.

Cage. (Add.) 6. A prison of iron bars.

Iron cages are now frequently made for prisons
in the South and West, to be used when there is
no conveniently available material except wood.



CAISSON.

Cais’son. An iron-lined shaft; or a shaft used
in pneumatic subaqueous excavation. Pages 49,
420-422, “Mech. Dict.”

Arenal of Nagasaki . . . .** Engincer,” xliv. 60-64.
Air-lock, Hudson River Tunnel * s Engineer,’ 1. 327.
Subaqueous, Antwerp . % Engineering,” xxviii. 280,

Cake Grind’er.
sced oil cake
for foud for
stock. The
cake is dropped
into the hopper
edgewise,is
broken in
picces, an d
these ground
by passing be-
tween toothed
rollers.

Cake Ma-
chine’. A ma
chine for cut
ting dough into
cakes.

A wachine for breaking lin-
Fig. 498.

Ruger's  sofl
cake and jumble
machine takes the
dough previously
5 rep ai, re d‘ in a

ough mixer, P :
spreads it on an Oit Cake Grinder.

apron, and cuts it into cakes of the required size and shape ;

cakes, anaps, jumbles, drops, fingers, bars, etc. The cakes are

taken from the apron with a peel. There is no automatic

ﬁnpper as in some forms of cracker machines. See CRACKER
ACHINE.

Cake Steam’er. A machine for washing
cakes, snaps, and crackers. It has an iron frame
having an endless chain apron for carrying the
pans of cakes underneath a dome where steam and
water are sprayed upon the cakes, causing them to
spread, and then by filling the dome with hot steam
a thin skin forms over the cakes, by which, when
baked, they acquire a rich, cracked top, and glossy
color.

Cal-cim’e-ter. An instrument invented by
Scheibler, and modified by Pellit & Salteron, for
making volumetric analyses of bone-dust, meer-
schaum, and other compounds containing lime.

4 Scientific American Supplement ® x. 4002.

Cal'ci-mine. A superior kind of wash for
walls. See also KarLsoMINE, “Mech. Dict.,” p.
1222.

Cal-cin’ing Fur'nace. A furnace for roasting
ores.

In the Gestenbrofer furnace, named after the in-
ventor, was first introduced the feature of burnin,
the sulphur of pyritic ores to accomplish the calci-
nation.

In practice, the sulphurous fumes are used to
make sulphuric acid, which is used to make soda
from common salt.

See paper by Holloway read before the ** Society of Arts,”
London, February, 1879, * On a New Application of « Process
oI Rapid Oridation by which Sulplides are Utilized for
Fuel,' veferred to in ** Engincertng and Mining Journal,”
xxvii. 2011 xxix. 423.

Sec nlso Dr. Jenkins's report, ** Paris Ezposition Reports,”
1878, vol. iv., pp. 9 ¢t seq., 14, 80 el seq., ete.

Bo-ton and Colorado

Works . . . . . % “Engineering,”” xxii. 290.

Borric,Br. . . . . .*'“lIron Age.” xxiii., Juve 12, p. 1.
Howson § Wilson, Br . * ““Iron Age,’ xxiii., June 12, p. 1.

Cal’ci-um Light. An improved form of the
calcium light has been invented by Khotinsky, a
Russian naval officer.
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A thin pyramidal crayon of lime or magnesia is suppa
(adjustably) in a vertical porition, with its thinnerend fa
the orifice of the burner pelow, which surmounts two tu
for coal-gas and oxygen, both controlled by one stop-c
The two gases only mix at the mouth of the burmer.
crayon, immersed in the flame, ix successively heated !
below, without any sudden difference of temperature o
ring in its several parts. The same crayon will last fi
days, with daily use. The burner consumes ahout 0.014
meters of oxygen per hour, and as much coal-gas, givi
light equal to about 1.5 Carcel burner.

Cal’cu-la-ting Ma-chine’. Anarithmom
“Mech. Dict.,” pp. 143, 144.

Circle, Boucher .

. ®“Engineering,” xxvii. 498.
Grant . . . .

. *“Engineer,” xliv. 12.
® S Scientific American,” xxxvi
Babbage s and Scheutz’s ® machines, dexcribed, ¢
¢ Calculer, Machine a,”" Laboulaye's ** Dict. des Arts et ]
‘actures, vol.iv., ed. 1877. See also pp. 423-24,‘* Mech. .
Si 's “ Machine a equations,” * Ibid.
Cal’en-der-ing Ma-chine’. 1. (Laun
A machine for smoothing clothes or linen. A
gle. Much used in France. Machines o
character are made by Pierron & Dehaitre,
See LAUNDRY.
2. Machines for smoothing piece goods in ¢
of manufacture after washing, dyeing, blea
etc.

See Fig. 1026, p. 426, * Mech. Dict.””
“ Blanch ¢, Laboul 's ¢ Dicti
factures,” tome i., ed. 1877.

8. A machine for giving lustre to stuffs by
ure, which may be accompanied by heat.

French calendering machine has rollers of
tree wood or paper alternating with cast iron

Laboulaye's ** Dicti ire des Arts et Manufa
article * Calandre,” Fig. 488, tome i., ed. 1877.

Also Fig. 252.
ire des Artset

Fig. 500 is a French machine of two cylin(
which the lower one is paper covered. TI
roller is adapted to be heated by steam
Machines of the same class, with three cy
are made, adapted for cloths or linen, for
of dressers, dyers, laundries, ctc. See also
LING MACHINE.

Fig. 499.

Poole’s Super-calender Rolls.






Prate VI

CALICO PRINTING MACHINE.

(In four colors.)
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CALENDERING MACHINES.

3

CALICO-PRINTING MACHINE.

Fie. 500,

French Calendering Machine.

Small machines are made for watering or moir-
ing ribbons, etc. k.

4. In paper-making for expressing the moisture
from the felted web, and giving a sl:lgrfaee to the in-
cipient paper.

Poole’s calender rolls are shown in Fig. 499.

The figure rep ts a stack of sup lender« for a paper
machine, but their rolls are adapted for varioux uses, work}:g
in paper, rubber, gutta-percha, brass, copper, flour, etc. As
shown, the mlis A A/, etc., are of chilled iron, B B/, etc.,are
paper. The number and dimensions are varied to suit the
work required of them. They are put in motion by a friction
pulley, and the strain is carried by large wrought iron rods,
connecting the caps of the upper with the lower bearings
of the lower roll. The gearing at the side belongs to the
winding arrangement.

5. A machine for running rubber into sheets, or
spreading it upon cloth.

When the rubber has been thoroughly mixed, it is, by
means of large iron calender rolls, *‘ ruu ** into sheets of the
required thicknesses — three to four feet wide —and then
rolled or cut into various shapes and sizes, and made up by
the workmen into the various articles required, ready for vul-
canizing. Cotton fabrics are combined as a base of strength
with the sheets intended for belting, hose, and other articles
requiring it.

“Engineering and Mining Journal,” * xi. 1.
Machine, Voith, Ger. ® “Engineering,” xxviii. 302.
* Y Engineering,” xxx. 68.
* ‘' Scientific American Sup.,”’ 3899.
* & Seientific Amer. Sup . fi. b59.
Of paper. . . . . ** Sc. American,” xxxvi. 360.
Grinding. Poole . ® % Se. Amer. Sup.,” vil. 2769.

Calf Pail. A pail for feeding a young calf.

Tha toat in tha contar

Rolls, Poole

(Pierron § Dehaitre, Paris.)

wool, linen, silk, and other materials, and of various
mixtures of these and others.

The modes of printing are various, but the
greater number concern the.chemical side of the
question and are described on pages 426429,
“Mech. Dict.”

Plate VI. shows a machine for printing in four
colors which will give a clearer understanding of
the construction and operation than one for print-
in¥ in twenty-four colors, which might have been
selected. The latter has a larger central cylinder
80 a8 to make it possible to arrange around it a
series of twenty-four different impression rollers,
each having its own paraphernalia of color-roller,
color-trough, doctor, and the necessary means for
adjustment.

The plate shows a transverse vertical section of
the machine. a,is the frame of the machine on
which the various parts are mounted. 1 is the
impression cylinder, and around it are four en-

raved cylinders, ¢ ¢ ¢ ¢, which receive their color
rom felt-covered copper rollers which revolve in
the color-troughs, E E E E. Each of the graven
cylinders has two doctors, D D, one to remove su-
perflnous ink in advance of the impression being
delivered, and the other one to catch and remove
any fluff or fibre which might adhere to the cylinder
and so be carried into the color. The doctor is a

| steel blade held by an adjustable screw against the

cylinder and having a back and forth movement in
the direction of its length.

The plate shows three webs passing avound be-
tween the impression cylinder and the engraved
cylinders. That passing from Q is the fabric to
be printed. It passes over several wing rollers and
flat surfaces which spread it evenly and remove
folds and wrinkles; the tension being maintained
by a weighted strap, 8, which acts as a brake npon
the axes of the cloth roller and prevents its paying
out too fast.

Next to the tissue to be printed is a cloth called
a doubler (doublier) which unrols from r and has
the same smoothing devices and brake weight s as
previously mentioned.

The doubler lies at the back of the fabric to be
printed, and is itsclf backed by an endless blanket,
which is shown coming past the roller T and the



CALICO-PRINTING MACHINE.

154

CALLAUD BATTERY.

spiked roller u; this lies next to the impression
cylinder, the doubler and blanket together ncting
just as the blankets of an ordinary copper-plate
printing-press, to form an elastic spongy backing
to the fabric and force it into the graven lines from
which it absorbs the colors.

Each graven cylinder, as has been said, has its
own set of devices, color roller, and trough, and
these, with it, are mounted upon a carriage which
can be set towards or from the impression cylinder
B. A system of gearing, M N O L K, actuates these
altogether, but individual adjustments of any one
set are made by a screw G, which acts upon its own

set.

‘The cylinder is rotated by a gear-wheel on its
shaft, and the graven cylinders by the planetary
gears H H H H.

On the right are shown the tissue, with the
doubler and the felt proceeding toward the drying
chamber.

The M gow ) hydraulic prees, for calico print-
ing from ﬂai;lam, is shown in article ‘‘Impression sur
Etoffes,"Fig. 43, Laboulaye’s ** Dictionnaire des Arts et Man-
sfactures, tome ifi., ed. 1877,

Machine for printing in 24 colors. Ibid, Fig. 63.

Cf. * Skctch of the History of Calico.” Paper read before
& literary society of Melrose, Mass. ‘‘ Boston Jowrnal," re-
produced in *‘ Scientific Amertcan,” xli. 401.

Copper facing calico rolls. ‘lron Age,” xix., June 14, p.

Cf. O'Neill’s “ Chemistry & Calico Printing,” ste.

Neill's * Dictionary of Calico Printing and Dyeing.”

Cal’i-for'ni-a 8ight. A hind sight for a gun;
: Fig. 602

teith (Gl

California Sight.

er of the steps of the fin, of adjustment for

cagmble, by elevation of the rear portion on one or
ot
ran Fig. 502.

s of varying distance.

al’i-pers. Standard calipers are made for
Fie. 608. outside and for

‘nside measure-

ments; the

Jrongs answering

‘or the former,
ind the bar for
‘he latter. They
wre preferred to
olugs and rings
for some pur-
soses. See CyL-
Standard Caliper Gage. ,‘It‘h‘;‘;‘c:;(;ﬁt’g
light and strong. They are used as standards in
a shop, to which all workmen’s measurements must
conform.

Kach full set of these gages Is arranged in a case, and con-
tains sizes from }// to 2}/ diameter, varying by A //.

Form and use of . * 4 Se. Amer.,”’ xxxvi. 8.
Manufacture of ... %S Amer.," xxxvill, 86
Micrometer, Brown § Shape * “Sc. Amer.,"" xxxvi. 9.

(ages and caliper machines, *“American Manufacturer,”
1879, March 28, p. 13, and April 4, p. 13.

Cal'i-per-ing Ma-chine’. A machine, Fig.
504, used in a shop for testing work. A sort of
stationary caliper, with capacity for fine adjustment.
It is on the principle of t[:: Whitworth menasuring
machine, Fig. 3104, p. 1414, “Mech. Dict..”

It has a fine screw, with a larce graduated
wheel, and a tangent screw for fine adjustment.

“American Mansfacturer,” ® 1879, April 4, p. 18
“Iron Age” . . . . . xxiii., Jan. 30, p. 8.

Cal’i-per Rule.
which protrudes at the
end; the foot may be
used to measure outside
dimeunsions, in the man-
ner of calipers. Fig. 506.

Calk'ing I'ron. A
chisel by which oakum
is driven into the seams
between the planks of a
wooden ship. The chis-
els vary in form accord-
ing to the size or position
of the seam. Fig. 507.

Calk’ing Joint.
One tightened by a calk-
ing tool, as in some riv-
eted boilers.

Fig. 606.

Oune with a sliding
Fig. 604.

Calipering Ma
Connery’s method
is with a round end
stead of one with au
The advantage is tha
cut the iron, makiu
cracks, but simply
metal in between the
wedging it tight.
in the cut re
portions disturbed b,

Cal’lan Bat
(Electricity.) A
form of Grove !
which the platim
tric acid are replaced by platinized lead a

Fig. 608.

Connery's Method of Calk-
ing.

Caliper Rule.

ture of sulphuric and nitric acids, and sat
lution of nitrate of potassium.
“Dela Rive,” London, 18569, 283.

Fig. 607.

il

Calking Irons.

Call An-nun’ci-a’tor. An audible
which has, in addition to the gong, @
which are arrows (or what not) which it
source whence the call proceeded. Sucl
in hotels and clsewhere. See ANN
“Mech. Dict.”

Callaud Bat'te-ry. ( Electricx't%.)
inal gravity battery, invented by Jea
Callaud. See p. 430, “Mech. Dict.”

Prescott, *“ Electricity,” 79.

Niaudet, American translation, * 118.

Plush, imp’t on Callaud, *‘Sc. Am. Sup.,”* 2
* ¢ Engineer,”” xIvii.

“Jowrnal Franklin
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Call Bell. A bell situate to be sounded by the !
distant closing of an electric circuit.
Such are used constantly on telegraph and tele- '
phone circuirs ‘
The illustration, Fig. 508, shows the latter.
Above is the transmitter, below are two call-bells ;
Fig. 508. on the left hangs the receiving
instrument; on the right is the
crank of the magneto-electric -
instrument.

A buzzer is sometimes used
instead of a bell to call a ‘
clerk without making a noisy
alarm.

Fig. 509.

Cal' Bution.

Call But’ton. A small stud which is pressed
to close an electric circuit and sound a gong at a
distant station; an office, guard-room, servants’
quarters, or what not.

Fig. 509 shows one which is stationary in a wall ;
another pendent at the end of a cord.

Cal’li-graph’. A writing machine.

Cal’o-ric En‘gine. The name given by Eric-
sson to the heated-air engine. His earlier form of
engine was given in Fig. 84, p. 40, “Mech. Dict.,”
and accompanying description. His device was fol-
lovn;d by a host of others. See Figs. 85-94, pp. 41—
45, Ibid.

‘The illustrations below show the latest and a very
compact form of the Kricsson engine.

Fig. 510 L2 a perspective, and Fig 511 a rectional view of the
Fig. 510

Delamater’s Evicsson Caloric Engine. (Perspective View.)

engine pump and furnace. The engine is specially intended

| for domestic use in lifting and forcing water from weils and

cisterns, or from city mains, to tanks on upper floors of
buildings.

No steam iz employed, and any kind of fuel will anawer
for this engine, but coal-gus is p ble, the ption
being 16 cubic feet per hour for average house use.

The action of the engine is to alternately heat and cool the
air confined below the air-piston b in cylinder d, the heating
of the air generating a pressure which acts on the air-piston,
causing it to move through its upward stroke, actuating the
pump r and fly-wheel by means of beam a and links ; 4 z.
The momentum of the fly-wheel and contraction of the air
caure the return stroke. The office of the transfer piston c,
by its movement derived from the crank through link / and
bell crank &, is to displace the sir from the lower or heited
part of the cylinder d to the upper or cold part, and vice

versa.
Fig. b11.
e——P
[ ’\/
]
4
\ e
g Ji LY
e z
~—_] r
m
o
[2
e

Delamater's Ericsson Caloric Engine. (Sectional View.)

# 18 the gas furnace, ¢ the vacuum cylinder, z the water
jacket, ¢ fly-wheel bracket, / beam center bearing

The Brown caloric engine has the furnace reparated from
the working cylinder, has valved connections between the
two, and uses the hot air expansively. The inlet and outiet
valves operate independently of each other. The furnace ir
supplied with coal by a cut-off bottom hopper while the ma-
chine is in motion

The steam siren fog signal at the Centennial was operated
by one of these engines. See FoG TRUMPET.

* U Qeientific Amer.,” xlili. 385, .
* “ Manuf. & Builder" x.
*“Eng. &§ Min. J.,”" xxvi. 349.
@ Tron Age,” xx., Dec.6, p 1.
« ®“Scientific Amer,Sup.,” 1f12.
. ®““Manuf. § Builder," xi. 177.
. ®U& American,” xxxix. 307,
. ®4Se. American,” xlii. $73.
® “Manuf. § Builder,"* xii. 150.
® Laboulaye's* Diet.,”" etc., iv.,
article ‘“ Air Chamber.”
* Y Polytechnic Review," ii. 196
® Y Am. Artisan,”" No.12, 1874,

Compound, Beaumont, Br.
Brown . . . . .

Ebert . . . .«
Roper . . .
Van Renne's

“Tom Thumb* , . .

Pumping engine, Ericsson
Wilcox . .

Compression engine, Rider.

Cal’o-rie. The amount of heat required to raise
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the temperature of 1 kilogram of distilled water 1°
Centigrade ; about equal to 2.2 pounds raised 1.8°
Fah.

Cal’o-rim’e-ter. An instrument for meas-
uring the quantity of heat given out by bodies in
pussing from one temperature to another.

For Reynault’s, see Laboulaye’s *‘ Dicti ire,”’ etc., arti-
cle, *‘ Chaleur Spécifique,” tome iv., ed. 1877.

For sugar, * fbid., vol. iii., Figs. 75, 76, article, ¢ Sucre.”
Hare’s . . . *“Scientific Amer. Sup.. vii, 2527.
Eriesson’s . . . . . ®“Scientific Amer. Sup.’" {ii. 1108.
Liquid *‘ Les Mondes,” . ‘‘Scientific Amer.,"" xxxviii. 185.
Violle, Fx. . . . . . ®‘Scientific American,’” xli. §3.
Massachusetts Inst. . ¢ Scientific American," xxxv. 164.

Cal'va-ri-an Hook. (Surgical.) A post-
mortem hook, used, as its name indicates, in work-
ing upon the skull.

Ca-ma’cho Bat'te-ry. (FElectricity.) A per-
fluent battery in which the cells are arranged in
steps. The exciting liquid (solution of bichromate
of potassium) is contained in a reservoir, and con-
ducted from cell to cell by meaus of siphons.

. *21.
. * xlii. 208.
. * 749,

Niaud-t, American translation .

“Engineer® . . . . . . . ..

Y Sceentific American Supplemens " .

Cam'ber-ing Ma-chine’. A machine for giv-
ing a vertical curve to a railway rail. Such rails
are used at the summits and feet of inclines and at
the junction of grades of varying inclination. -

Also used to curve a rail to such a degree that it
will be straight when cooled.

8ee Figs. 8, 9, and pp. 872, ‘‘ Engineering,” xxix.

Cam Cut’ter. A special machine-tool made to
cut and finish cams of all curves up to 5 diameter.
It is made with either single or double heads. The
carriage for reception of the blank is gibbed to the
bed, and has sufhicient traverse toward or from the
cutter-spindle to cut to any required depth. The
cones of the cutter-spindles carry 2 belts. The feed
is by worm and gear, and has variable speeds.
Machines are built for cutting either periphery and
face or periphery alone.

Cam’el. (Hyd. Eng.) A float for raising a
vessel. :
Shipe over shoals.

Clark § Standfield, Br. * " Engineering,’’ xxiii. 370.
See, also, DEPOSITING DoCK : DoCK ; FLOATING Dock, *‘ Mech.
Dict.,”" et infra.

Cam’el's Hair Pen’cil. A small brush used b
artists, the tuft being made of the hair of the camel.
Similar brushes of differing degrees of clasticity
are made of fitch, badger, squirrel, goat, and sable.

Cam'e-o Cut’ting. In the process of cameo-
cutting the method in Italy is as follows : —

The rhell ir first cut into pieces the size of the required
cameo by means of diamond dust and the slitting mill, or by
a blade of steel fed with cmery and water. It is then shaped
into a square, oval, or other form on the grindstone, and the
edge finished with oil stone. 1t iz next cemented to a block
of wood, which serves as a handle to be grasped by the artist
while tracing out with a pencil the figure to be cut on the
shell. The pencil-mark is followed by a sharp point, which
scratches the desired outline, and this again by delicate tools
of steel wire, flattened at the end and hardened, and by files
and gravers for the removal of the superfluous portion of
the white enamel.

The cameo cutter gelects from the shells which possess the
three layers: (1) those which have the layers strongly ad-
herent to each other : (2) those in which the middle layer is
thick ; (3) those in which there is a good distinction of color
between the Inyers ; and (4) thoke in which the inner layer
is of the color suited for hiz purpose.

The central Jayer forins the body of the relief, the inner
layer being the ground, and the outer the third or superficial
color, which is kometimes used to give a varied appearance
to the rurface of the figure.

See, also, article in *‘ Scientific American,’ xlii. 69.

A fictitious cameo is made from lava or from steatite. In
the case of the latter, after the cutting is finished the cameos

are inclosed in an air-tight crucible, heated at a red
for several hours, and allowed to cool slowly.
then flint-hard. Color is given by immersion fi
hours in dyes, — saffron, gumboyl, campeche,
blood, ete.
Cam’e-o Glass.
camcos.
| Cups and bowls for this purpose are formed of
! body or layer of dark blue glass, with an outer
. Iayer of even thickness of opuque white glass, in
design is wrought by carving or grinding down to
colored sub-layer, or foundation. Thix outer whi
| about J/ thick, and is chiseled in high relief, iu
manner to that by which the Portland Vase in |
‘ Museum was formed, and also the Pompeiian Vi
museum at Naples. it {8 a difficult task to get glax
that have exactly the same degree of shrinkage o
The two differently colored pastes must shrink ex:
or cracking would result, especially when the ouf
chiseled away in forming the design.— Blake.

Cam’e-o In’crus-ta‘tion. (Glass.)
ure, say a small porcelain bust, is introdi
a small cylinder of glass, which is then clc
it.

Cam'’e-o Press. A small screw-pres
ing a convex roundness to photograph
The bed and platen are in cameo and in
spectively, and the object is pressed betw:

Cam’e-ra. A chamber used in obtai
tures. See p. 433, “Mech. Dict.”

. ® % Seientific American §
lEfine‘i:lrgmg’ Eduwards » gi«nll‘ﬁi American £

Lucids, Hofmann, Fr * U Scientific American,’”

Glass cut in imit

c American &

® “Scient1fic Am. Sup..”
. ® “Scientific American &
. ®“Scientific American &
. ® Y Seientific American ¢

b , g . . ®‘Manufact. and Build:
Pho hic, Basham ® ‘Scientific American,"
Porl:)lgln? AU "‘Scienl% American’ &

Cam’e-ra Lu'ci-da. A glass prism
to the eye-piece of a micro- Fig. £
scope. Described and shown
at Fig. 1043, p. 434, “Mech.
Dict.”” The instrument
shown at Fig. 512 has a lens
to magnify the pencil point;
a very important adjunct in
making drawings of micro- s
scopic objects. Beck’s Cam

Multiplying . . .
Obrcurs, Kellett . .
Obscura . . . .

Yateht

am’e-ra Ob-scu’ra. The camer
shown at Fig. 1044, p. 434, “Mech. Dict.
a long time but little more than a toy.
its development into the photographic cz

Fig. h14

Fig. 618

The Camera Obscura. Bowditch’s Cas

removes it far from this criticism, yet i
lately heen adapted in a worthy way to
use : the throwing of an image on a piec
to facilitate making sketches, drawings,
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CANDLE BALANCE.

The camera obscura, shown in Fig. 513, has a reflector and
a lens, by which the magnified image is thrown upon the
paper in the camera, the only light entering at that point.
A curtain at the back of the draftsman occludes other light.
The lens is in a sliding tube, which may be raised or lowered
to adjust the focus. The height of the box must not be less
than the focal length of the lens. The mirror is hinged to
adjust its direction.

Cam’e-ra Stand. A table to support the
photographic camera, having adjustments for height
and inclination. :

Cam Loom. One in which the harness is ope-
rated by cams instead of by pattern chain, jac-
quard, or other device. .

Cam Press. One in which the action of the
punch or shear is due to the rotation of a cam: as
distinct from a screw, lever, or pendulum press.

Cam Pump. A steam pump, the motions of
which are obtained by the media of cams; as dis-
tinct from other mechanical means.

Fig. 515.

Dayton Cam Pump.

In the case fllustrated in Fig. 515, the steam valve is a plain
slide valve, worked by means of a cam bolted on the piston-
md, and moving with it, and by the shape
of the cam the stroke is slowed down at each
end, giving ample time for the water cylin-
der to fill, and water valves to close before
the return stroke. This {nsures a full
stream every stroke, and prevents the
pamp piston from striking against the
water when the cylinder is but partly filled,
it being impossible for the steam valve to
be thrown into such a position as to shut
off steam and stop the pump.

Cam’py-lom’e-ter. An in-
vention of M. Gaumet. A pocket
instrument capable of giving at one
reading the merric length of any
line, straight or curved, on a map or
plan; and the natural length corre-
sponding to the graphic length on
maps, with a scale of one 80,000th or
one 100,000th, or multiples or sub-
multiples of these scales.

* Manufacturer and Builder," xii. 167
Ca-nal’. Sce following notices : —

“Sc. Amer.,” xxxv. 340.

Bude in Cornwall . . . . .
. ‘¢ Technologiste,” x1. 889,

Darien, d*Aoust . .

Du Midi. Pr. s O Amer..”" xxxv. 5.
Florida ship . . 8. Amer.," xxxix. 296,
Inter-oceanic . Se. Am. Sup.," 2762.

Obi & Jeniswei, Sidoroff .
8uez, historyof . . . . . .

U. 8. Congul Farman’s Rept. on
Bridge, Blackburn, Engl.

 Technologiste,”” x1. 201.
“Sc. Amer. Sup.,’” 93.
“Se. Amer.,"" x1. 240,

. ®48. Awmn. Sup.,” 1729.

8t. Petersburg, Momma . ‘¢ Technologiste,”  xli.
606.

Tug, steam, S¢. Clare Byrne . ., ®“Se. Amer. Sv?.," 4.

Works, Soonkésala Canal, India . * * Van Nostrand’s Mag.,"

xv. 885, 481.
Boat elevator, Clark § Duer, Eng. ® ““ Sc. Amer.,” xlii. 402.

Boat propulsion, Legouge . . . ® “Sc. Amer.,” xxxiv. 278.
Boat propeller (jet), Bugbee . ® S, Amer. Sup.,"" RY,
Boat propulsion, Hetzler . ® “Manuf. § B.,"” xii.l:3.
Lift, hydraulic, Br. . . . . . ‘‘Engincering,” xxi. 27.
Lock working, Marg. Caligny, Fr. * “ Watson’s Vienna Ez-
pos. Rept..” iii. 64.
Lock, Aubois, Loire, Watson . ‘* Van Nostrand's Mag.,”
xix. 85.
Locks, Barrage of the Nile . ¥ “Engineering,” xxi. 41.
Hydraulic canal lift at Anderton on the river \Weaver:
Paper read before the *‘ Institute of Civil Engineers ** (Lon-
don), by Mr. Duer. Reproduced in ** Sc. Am. Sup.,”* 295.
Canal-boat lift by caisson and inclined plane, from Poto-
mac River to Chesapeake and Ohio Canal, by William R.
Hutton. *‘Proceedings of Am. Soc. of Civil Engincers.”
The invention of M. Girard for avoiding » part of the waste
of water in the descent of a boat from a superior to a lower
level, is described in ulaye's ** Dictionnaire des Arts et
Manufactures,” Paris, 1877, cap. ** Ecluse.”
Can’al-ic’u-lar In’stru-ments.
For operating upon the lachrymal duct.
Jaeger bistoury caché.
Beaumont's concealed canalicular knife.
Greenslade's concealed canalicular knife.
Agnew’s canalicular knife.
Petit’s Fistula lachrymalis knife.
Lachrymal canula, etc.
Page 10, Part II., Tiemann's ‘“ Armamentarium Chirur-
icum.”’  See, also, CANALICULAR ScIssoRs, a Fig. 4672, p.
s *“Mech. Dict.’”

Can Bod'y Form'er. (Sheet Metal Working.)
A machine for forming the bodics of cans. The
locks for the seams being first formed on the blanks,
and they placed in position, a single movement of
the lever presses the former into the mold aud two
hinged side-pieces spring forward and clasp the
ends of the blank around the back of the former.

Can’dle. (Electricity.) An arrangement of
carbons in an electric light. The carbons are

laced parallel, and as the waste of the two must
equal, they are fed by alternating currents. See
ELectric CANDLE. - .

The Jablochkoff electric light is the most noted
of the class; in this the carbons are separated by
a material known as columbin. Candlas withant

(Surgical.)

Goodwin’s Candle Balance.

cating when a candle has consumed a set amount
of the material of which it is composed.

The instrument is shown in Fl)g 516, G being
at zero, the weight, B, is made to counterpoi-e
the candle. The weight, G, being then shifted to
the mark indicating the amount to be consumed,
the candle is lighted. When the amount is con-
sumed, the balance-lever falls, an electric circuit is
completed at £, and the armature is drawn to the
magnet H.

“American Gas-light Journal > . . ® July 3, 1876, p. 6.
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Can’dle Lamp. A lamp, the stem of which
holds a candle forced upward Pig. 617
by a coiled spring. Used in - DRk
railway cars and traveling
carriages.
Can’dle-mold’ing Ma-
chine’. A candle-molding
machine, made by Wunch-
mann of Leipzig, was shown
at the Centennial Exhibition,
1876.
It is constructed of iron,
and designed for molding
either paraffine, stearine, or
tallow candles.
The molds, 100 in number, stand
in two double rows in a close cast-
iron box, where they are made Candle Lamp.

steady in the upper and lower
walls, but so that they can be taken out, one by one, with

Fig. 518.

Wunch n's Candl 11 Machi:

to the side of the machine till it reats against tw
1t is opened and xhut by means of small levers and
There is a simple attachment to centralise and hol
wicks immediately over the molds.

The procedure in operating is as follows: Wher
have been introduced, they are in the first inst
fast to a little piece of wood laid crosswike over {
The centralizing apparatus is then applied, and st
mitted into the compartment coutaining the mc
are thus quickly heated by its playing around t
liﬁum is then admitted into both troughs, aud the
filled.

The centralizing appuratus ix then withdrawr
water introduced into the compartment.

As soon a8 the liquid surface over the molds’
sufficiently firm, it is cut off by a shovel adap
purpose. When the candles have ccoled they an
of the molds by turning the crank, und draw the
the spoolx along with them. The candles pass t
open claspers, und, on reaching the highest stag
made fast. The crank is then turned backward
tons shut up the lower ends of the molds. In dv
wicks are cut and the candles removed.

The cut, Fig. 518, shows the candles in raised
held by the cluspers.

|
dles. ‘'L'he saw and pau, wici arec o
the length, the polisher, and the marker,
justable.

A PFrench polishing machine for candles is s
274, article *“ Bougirs,’’ Laboulaye’s ** Dictionna
Manufactures,” tome i., ed. 1877. The candles
pass beneath a succession of rollers.

Can’dle-pow’er Jet Pho-tom'e-1
strument for measuring the lightof a b
jet.

Fig. 520.

1
English Candy-rolling Machine.
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Goodwin's, ‘*American Gaslight Jowurnal,” ® July 8, 1876,
6.

P's;e Jer PHOTOMETER.

Can’dy-roll'ing Ma-chine’. A machine with
varions patterns of rollers for stamping candy in
shects. The pan is 8} wide, and each roller is
provided with lever and clutch wheel, so that any
one can be throwu in or out of gear instantly, with-
out affecting the work of the others.

Can’dy S8li‘cer. A guillotine machine for
cutting candy into strips or blocks.

Fig. 621.

Candy-slicer.

The cutting-knife is rised and lowered by means of a
erank-w heel, and a shearing motion is imparted by the in-
clined guides 4. The carrying bed has a rack,and is moved
forward by the action of a pinion-wheel on a shaft which
carries at its outer end the ratchet-wheel, B, operated by a
pawl attached to an arm, D. The outer end of this fits in
a slot in a vibrating arm, €, up and down which it is adjusted

the width of the candy xlices.

Cane Cul’ti-va’tor. Au implement made for
the Cuba and West India market, with three broad,
round-nosed flat shares, and an expansible frame.

Cane Cut’ter. See Cane MiLL.

Cane Knife. An implement for cutting sugar-
cane. It varies Fig. 622 ’
in different coun- 18. D&
tries and prov-
inces, from the
shape of a butch-
er’s cleaver to that
of a broad-sword.
See MACHETE.

Cane Mill
The French

rocess of Phi-
ippe is a depar-
tare from the or-
dinary, cousisting
in cutting the cane
into thin slices
with a machine,
submitting them
to levization in
water in a trunk
in which a lifting screw rotates, and pressing them
in a rota;y cccentric press.  See also Mignon &
Rourt, “ Technologiste,” xxxviii. 81.

. The Figs. 523, 524, 525 show the three stages of the opera-
tion, the two latter being, in fact, tive, but detached
for convenience of illustration in limited space.

The cane cutter of Philippe is shown in Fig. 528, and
consists of two root-cutters, composed of cast-iron disks,
4 A/, keyed upon the same axis, B, furnished with a fixed
pulley, p, which ¢ i the t, and a loose
pulley, g/, which receives the belt when the motion of the
cutters is to be atopped.

The axis B, turns in brass boxes in the pillow-blocks b ¥,
cast with a cistern, I/, which receives the sliced cane from
the cutting-mill, and which serves at the same time by its

Cane Knives. Louisiana Pattern.

Fig. 623.

Cane-cutting Mill.

large extent to afford a seat for the elevating screw. The
whole is bolted to the stone columns in masonry M, in

Fig. 624.

Cane-cutting Levigator.

common with the two hoppers C (7, into which the cane is
thrown by armfuls.

Four slicing-knives a, are fixed on the face of each disk,
inclined in their seats like the bits of planes.

The slices of cane obtained by the action of the cuttems,
and arriving at the bottom of the cistern, are subjected to lev.
igation. The bottom of the cistern corresponds in shape with
the Archimedean screw D), the lower end of which re-
voives in a step, o, with an adjusting screw, while the upper
end rotates in a bronze collar in the cap which closes the
upper end of the inclined cylinder of translation. The
endless screw receives rotation from a hclicoidal gear whose
axis carries the pulley E. On the top of the inclined
trunk are two boxes which cover the orifices by which the
liquid arriving by the pipes F F is distributed in the interior
over the blades of the screw.

The endless converger is, ko to speak, the instrument of
levigation of the slices which readily traverse the trunk in-
closing the screw, imbibing the liquid and undergoing osmo-
8is more or less complete. When the slices arrive at the
summit, they fall into the hopper G of the rotary press,
which consists of a cylindrical shell G, cast with a bed-
plate, and with endx in which are bearings of the arbor, H,
on which is keyed the hollow drum I, which is eccentrio
with the shell G.

The presring is done by six paletter of bronze, ;. carried by
the drum, which catch the mass of slices from the hopper
and carry them into a more and more confined space be-
tween the drum and the concave shell, finally arriving at
the dizcharge spout g, placed at that part of the envelope
where the slices escape from the point of greatest pressure.

The drum 1 is cast iron, and its periphery is pierced with
a multitude of small openings leading to parallel circular
channels covered with perforated steel plates, so that the
juice expressed from the slices escapes into the interior of
the drum from whence it i discharged laterally at an open-
ing in the central vertical line. Thence is taken by a pire,
J, and pump, j, and elevated, to be poured again by the plpe
l‘l / into the trunk where the elevating screw operautes.
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Fig. 525.

. Eccentric Cane Press.

The six bronze palettes are cast hollow, and are connected
in pairs diametrically across the wheel. FEach pair has a
yoke in the mid-length, and they slip radially, the end» of
the palettes keeping their places against the interior periph-
ery of the coucave xhell.

The drum I turus slowly, the power being applied by a
pinion on the axis of the wheel R to the spur-wheel B.

The concentration of the juice is performed by means of a
hot-air apparatus, also the invention of M. Philippe, and
shown in Fig. 66, article ** Sucre,” in Labowlaye's ** Diction-
naire des Arts et Sciences,’’ tome fii., ed. 1877, to which the
author is indebted for the basia of the foregoing account.

The process bears some relation to the Roberts diffusion
process, which also employs water to discolve the sugar of the
cane, a itute for the 'y cune mill.

Cane-juice bleacher, Lescale . * **Sc. Amer.,"" xxxiv. 86.
See nlso DirrusioN PROCESS, page 102, *‘ Mech. Dict.,’ et nfra.

Cane Tel’es-cope. An instrument with seats
for the eye and object glasses upon a walking stick.
The object-glass is adjustable for focus and may
serve as a microscope on occasion. See Fig. 526.

‘ane Telescope.

Can Fill'er. A
for filling cans with |

In Bucklin’s can-
matoes, — for ins
which have been p

celed, aregeparated
juice with a sieve,
go forward into 1h
and roll thence to tl
ally tapered end of
der. The can is )
the rests and is pres
which brings the cal
directly oppoxite the
The treadle is now
down and the plun;

the tomatoes into the can.
Canning fruits, etc., Cutting Co., Cal. **Se. Am..
Can opener, Wilson' . . . . . . “Sc Am.,

Can La'bel-ing Ma-chine’. In Big
beling machine, the can is placed at the h
incline ; rolling down which it passes ove:
roller rotating in a reservoir of paste, a
over the label, taking it up as the pasted |
the can adheres to it, rolling itself in it.

In passing down, the can strikes a leve
its connection with a second reservoir
end of the next label, at the same time
the feed screw and raising the labels the
of one.

Can’nel. 1. (Weaving.) A style of
making a corded or rep tissue.

2. A variety of coal: candle-coal, hi
minous.

Can’non. The cannon shown in Fi;

Fig. 627.

Armstrong 100-ton Gun.

one of cight made by Sir W. G. Armstrong & Co.,
of Elswick ordnance works, Newcastle-upon-Tyne,
for the Italian government, to be placed on board
the turret-ships “ Duilio”” and ** Dandolo.” One of
these ships was built at Spezzia and the other at
Castellamare, and each is of 7,000 tons burden.
The gun is made on the well.known Armstrong
principle, having 27 grooves and as many bands of
about equal width. The rifling is an increasing
spiral on the parabolic development, winding up
with a twist of 1 in 45 calibers. The depth of the
grooves is 3" throughout. See p. 158, *“Mech. Dict.”

The weight of the gun is 227,36) pounds.

Extreme length, 32/ 104/,

Leungth of bore, 30 6/,

Diameter of bore, 17/,

Outride dinmeter of gun : muzsle, 294/,

Outside diameter ut breech, 77//.

The barrel is in two picces made into one in
up. There are three layers of coils over the t!
the gun.

The weight of the projectile is 2,000 pounds.

Work developed at the muzzle, 39,000 foot pc

Velocity 1,400/ per second.

The loading gear is hydraulic.

Albini . . . . . . . . ®YS. American &
America's contribution to
modern arttillery . . . “Sc. American,’”
Armstrong . . . . . . “Sc. American &
100-ton, Br. . . . . . *‘“Eagineer,’ xlii
‘Iron Age,”’ xvii
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Armstrong . e . * s Engineer,” xiviii. 255,
Labowlaye’s ‘* Dict.,”" iv., ar-
il

ineer, xliil
“Engmeer, xlix. 187.
& “Engineer," xlnl 355.

. *“Enginecer,” 1. 225.

“Se. Am. Lue e T59; *614;

*1814:
Jan. 6, 11.

Woolwich

8ltom . . . . . “JIron Agr, xvli
‘‘Engineer,” xlii. 188
“Enginecring,’’ xxi. 586.
“Sc. Am. Sup.,’ 1v. 760.

. ®4Se. Am. Sup.,” 1046.

® “ Engincer,” xlii. 236.
“lIron Age,” xlx., \l-v 24, 16.

. ® 0 Ne, Am. Suy

. ®“Engineer,” xliii. i3, 91 317.

. ®*“Engineer, " xlix. 187,

. ® “Engincer,” xlix. 453.
“Van 8Na.uraud‘.v Mug.

&

Trials, 80-ton .

Trials . . . . .

Texsts -

Woolwich . . . .
9.2/-gun. Woolwich
40-ton, Armstrong 7 xvi.
38-ton carriage, Br. .

0.
. *“Engineer," xlii. 411.
38-ton, Engl. .

4 Se. Ameriean,” xxxv. 824.
“Se. Am. Sup.,” 601.
. ®“Engineer,” xlii. 261.

12-pounder, field, Br.
. ¥4 8. Am. Sup. ," 264.

Mountain, Armstrong

13-dr field-piece, Br. . * “Sc. Am. Sup.,’

“* Duilio,"” buntxu of . ‘“Sc. American, " xlii. 272.
Blakeley . . . . . "‘Enguuﬂ 1
Elephant . . s 4S8 Am. Sup.,” 2634,
Bsnrck 39-ton br.-loader  *- - Engineer,” xliii. 200,

‘I\I'Eet etc. . ®“Engineer,” xliii. 200.
l’ﬂen mnkl ! . “Iron Ag'e,'"xxlv Aug. 21, 8.
Eastman . . . .

. blboulaye s “Du:uamuure,"
etc., iv., art. “Boulets "

Gautier, Cast Steel “Se. Am. Sup * 1643.

Heav, . e o . “Se. Am. Sup., "zass 2735.
Hotchkiss revolver . . . ®‘Sc. Am. Sup. ,' 785.
Illuminating Shell . . . ® “Sc. American,” xxxvii. 79.
Italian, 100-ton . . “Iron Age,"” xxii. ., July 4,18.
Workl , SN i lh.ln * ® S Engineer,” xlvii. 153,
Albini, Ital. . . . ®*“Engineer,” xlvii. 166.
Tests iﬂl-wn ‘peuil * ‘' Engincer," xlif. 445, 448.

And targets . . . ®* “Engincering,” xxli 4% 431.
® Sc. Am. Sup.,” 982.
’“Eugmwr," xlifi. 1.

Johnson, Br. loading attach. ® *“Sc. American,” x1. 280.

Breech- -loading fleld gun ® *“Se. Am. Sup " 1968.

® ““Engineering,  xxiv. 443,
Krupp and Woolwich . ‘* Van Nostrand’s Mag.,” xxii.

172
Krupp, Works . . . . ¥Sc. Am. Sup.,” 638.

Field . . . . . . . '“Enguleu x_vili 121.
Making . . . . . “Iron Age,’ * xx., Nov. 29, p. .
Construction . . . “Se. Amenms, x1. 250.
128- e e e “Iron Age,” xvii., A?r 6,p.7.
T2tn . . . . . . *“Van Nostr. Mag . 522.

‘“Iron Age,’ xxih . bR ch2’ 7.
7l-ton | Meppen . . . * “Eng:mer," xlviii. 119, lﬁ
52-ton ll.ld others (Z) ﬂgs )
16/ gu . “Se. Am. Sup.,” 2580,
14 g\m. mountod .. “Engmnrmg," xxiii. 44.
4.5-ton . . L L. ‘““Engineer,” 1.
Heavy . . . ®Se. American Sup.,” 2668.
Masked * S, American Sup.," 931,

Protected non~recoll . ®‘“Engineer,” xliv.
- . ¥YSc. American,” xxxvii. 371,
Ilode of wnrkmg heavy * “ Engineer,” xlivii. 24.

Line throwing, Eggers &
Pirree . . . . . %4Sc. American,” x). 150.
Maguay breastwork . . ®“Sc. American,” xxxvii. 200.

Moncrieff carriage . . *Se. American Sup.* 76.
Mott, submarine . . . “Sf American Sup.,” 2015.
Muleback. Jointed for . . S American,” xxxix. 40,
Palliser, Br. Breech-loader, . ® “Engineer,” 1. %l
® “Enginrer,” xlix. 169.
‘Sc. American,” xli. 285.
Laboulaye's “Dtcl " ete., i.,
article ‘‘ Bouche g feu -
. * “Engineering," xxil. 179.
. ® “Engineer,” xivii. 836.
‘“Iron Age)” xlx May 24, 19,
‘“ Engineer,” 1.
“Van Novtmml’s Magazme,"
xviif. 286.
“ Thunderer,’’ Br. Exploded * “Engmrcr Y xlvii. 244.
anmeer * xlviil. 46.
Sister of expl. gun, Br. "‘E»emur’ xlix. 97, 117,

[N Ammmn " xli. 180.
Uchatius, Aust. Bronze steel ® ““Sc. American, » xxxvii. 408.
“Se. American’ Sup.,’” 1289,
* ‘“Engineer,” xliv. 285,
® “ Engineer,” 1.

Powerfut . . . ..
Prussian ﬂeld-gun. .« ..

Russian, heavy . . .
d ,cychda .
Foundry

Span. navy bre«"h-lounng .
Steam gear for, Br. .

Yavassewr, 18.5-ton
11

" Whitworth . . . Laboulaye’s * Dictionnaire,”
ete. lv , article * Bowlrts.”

Woodbridge, Apparatus for

measuring pressure . * “Engineer,’” xlvii. 134, 170.

Dean’s field-piece made by a peculiar process for condens-
and hardening the metal of the bore ; *‘ Ordnance Repors,”
877, Appendix 8.
See also FIKLD-PIECE.
" Th s 1217t g ritle gun, ‘‘Ordnance Re-
‘parl’ 1516 Plxtel |i)
Sutcliffe 9 breech oadmg rifle, lbid., 184682
10" Rodman converted to 9 rifle  Ibid., 1 6, p. 134
' 10 Rodman converted to 8 rifle. Ibid., App. K, p. 142.
Woodbridge 10/ ritle, breech-loader. Ilml 1876, Appen-
dix N, Plates I. to XI.
Illustrated Papers on coustruction of rifled cannon.
117 m.1 rifle, converted from 15/ n. **Report of
Chief of Ordnance,” 1879, ® p. 61.
& b. ). rifle. Ibid. 1819 * p. 87,
3.16// m. 1. rifle. 1bid., 13’9 ®p. 7l
3177 m. 1. rifle. Ibid., 1879, * . 78.
4.5 b. \. rifle. Ibid., 1579, % p. 17
‘‘ Report on the Manu/arlure of Dﬂ Saving Guns.”" Ibid.,
1879, ¢ p. 270, with 7 pla
Frazer \,stem(l!ntlsh), Coll Barnard and Wright’s report,
U. 8. Engineer Dept., 1871, pf 84-90.
Krxpp, system compared bid., p. 90 et seq. Plates XIX -
XX1., and p. 102.
Krupp, breech loadiug field-piece. Ibid., Plate XXXI., p.

Ibid., Plates XXII.-

in

h-loadi

Knpp, breech loading he-vy guos.
XXV,

llunle-gomtlng-gun ea Ibid.,

pa?e 182 et
Frazer, 5-ton gun lbul Plate XXXV s
Moncrieff carriages. Ibul ®* Plate XXXVII., p. 200.

App. X1
PhliJoncneﬂ hydro-pneumatic carriage. lbui *p. 215. App.
I

z‘. Butler's *“ Projectiles and Rified Cannon.'*
nton’s *‘ Ordnance and Gunnery.”
Holley's ** Ordnance and Armor."

Can'non Car. (Railway.) a. A car especially
constructed for transporting heavy pieces.

b. A car with carriage for mountmg a gun, and
usually provided with a screen for the gunners.

Can'non Re-vol'ver. See MacmiNe Gux;
GATLING GUN ; GUNWALE GuN.

Ca-noe’. The canoe * Maria Theresa,” designed
% Rev. Baden Powell of England, built by E.

aters & Sons, of Troy, N YF and rowed by N.
H. Bishop of Lake Geor, N Y., from the Gulf of
St. Lawrence to Gulf of c\lco has the following
dimensions : —

Length, 14/,

m, 18/,
Depth amidship, 9/,
Weight, 68 Iba,

Weight of Canoeist, 130 lbs.
Weight of outfit, 90 Iba.
Total weight, 278 1bs.

Cruiging . . ® Qe Am. Sup.,” 2007,
Fijeau . . ®<“Se.Am Snp »1778.
Polding, Bcrtllan, Br. ¢ “Engineer,”” xlvii. 333,

Folding, Berthon

. ® Se, Am. Sup.,’” 2873
Life boat, Evungelut " Auntrnha

* U8 Am. Sup.,” 1778,

Racine . . * U8 Am., xlii. 231,
Steam, “'Nina ™ . . . @ Se. Am.," x1. 142,
See, also, Boar.

Cant. (Saw-milling.) A log slabbed on two
sides and ready to turn down to be sawed the other
way.

Cant’ing Ta'ble. In a band sawing machine a
table capable of inclination so as to present the
stuff to the saw in such posmon as to saw beveling.
%l:ch a table is shown in Fig. 553, p. 226, “ Mech.

ct.”

Cant 8plice. (Nautical.) A loop splice ; also
known as eut splice. See k n, Fig. 5435, p. 2279,
“ Mech. Dict.”

Ca-nula. (Surgical.) A tube. Its uses are
various, and construction adapted to special pur-
pose.

‘l'he are to Ti

'l'ho €] luuxia canula of Belocq, Fig. 246, Part I1.

’’

‘s ‘S Ar ium Chi-

's canula for ligating hemorrhoidal tumors; a
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double canula for conducting the ligature toa deep-seated
part, the loop projecting at the end. Fig. 592, Part 111.
lLachrymal canuls, Fig. 57, Part (1.
Nasal polypus la, double like the h hoidal just

p
cited, Fig. 245, Part 11.
Double canula and obturator, Fig. 389, Part I1.
Trachea canula for preserving an opening in a divided
trachea, Fig. 8381, b, Part 11.

Can’u-la-ted Nee’dle.
Fig. 528.

(Surgical.) A hol-

Currie’s Canulated Needle.

low needle which affords a passage for the ligatin
wire or thread throughout its length. Sgch ig
Tiemann’s hollow needle for wire sutures, in which
the silver wire pnsses through the length of the
handle and issues near the needle-point.

Currie’s double canulated needle is a mesns of introducing
a wire or silk. The views show it closed and open. Being
closed upon the opposite edges of a wound, for instance,
the wire is passed through the canal, issuing at the op-
posite member of the instrument. The upper figure shows
; m:‘)de of drawing through a silk by means of a fine fiexible
00K .

Caout’chouc. An elastic gum obtained from
the siphonia, ficus, urceola, etc., of South America
and tropical Asia.

8ee the following references: —

Cf. Articles, manufacture of, Longden.
* “ Seientific American,’’ xxxvi. 160,
Faoctory and machinery ® * Scientific American,” xliii. 15.
* % Eng. § Mining Journad,” xi. 1.
Gathering and manufacture.
Bolas . . . . . .®'“Scientific American Sup.,’ 3958.
® % Scientific American Sup.,’’ 3991,
® ¢ Scientific American Sup.,’ 4008.
Gathering and pre| tion.
e propars ¢ Scientific American Sup.,” 2288.

. *“ Van Nostrand’s Mag.,"” xiv. 369.
. ® Y Scientific American,” Xxxv. 262.
® 4 Seientific American,” xxxix. 105.

Caout'chouc Ar'ti-fi‘'cial. To a thick solu-
tion of glue add tungstate of soda and hydrochloric
acid. A compound of tungstic acid and glue is
precipitated which, on cooling, may be drawn into
sheets.

Caout’chouc Ce-ment’. Pulverize shellac;
soften in 10 times the quantity of ammonia. This
will become liquid in time, and will dissolve the
surface of caoutchouc, rendering it easy to unite it
with glass.

Caout’chouc 8ol’vents.

Of the solvents of caoutchouc, ita distillate caoutchoucine
may be placed at the head of the list: the others best known
are pure chloroform, carbon disulphide, rosin, oil, and coal
naphthas, rectified oiis of turpentine, gutta-percha, tar, lav-
ender, rarsafras, ten, 'y, amber, amb pion, ter-
ebene, benzine — C,, Hy —hydro