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WIRE ROPE TRACTION STREET RAILWAY.

This system of street railroad, the invention of Mr. A. S.
Hallidie, has been adopted by the Clay Street Hill Railroad
Clompany, in the city of San Francisco, Cal., and is said to
be adapted to all kinds of metropolitan railroading, especial-
ly where the surface of the streets has to be kept free from
obstructions, where locomotive steam engines are not per-
mitted, or where the streets are so steep as to preclude the
use of horses, locomotives, or steam traction engines.

The system consists of an endless wire rope placed in a
tube below the surface of the ground, between the tracks of

arailroad, and kept in position by means of sheaves, upon
and beneath which the rope is kept in constant motion du-
ring the hours the cars are running, by a stationary engine.
The power is transmitted from the motor to the rope by
means of grip pulleys, and from the rope to the cars on the
street by means of a gripping attachment attached to the car,
which passes through a narrow slot in the upper side of
the tube.

From the illustration, Fig. 1, which is prepared from a
photograph of a portion of the route in San Francisco, it will

be seen that the ground is exceedingly irregular. The ave-
rage grade is 580 feet, and the steepest 850 feet, to the mile.
The entire length of the endless rope operated, which is of
steel wire, three inches in circumference, is 6,800 feet, and
the line is supported in ‘the iron tubes, every 39 feet, on 11
inch sheaves. Other sheaves hold up the rope in turning
angles, etc. By referring to Fig. 2, which shows a cross sec-
tion of the tube, will be seen the opening or slot, seven
eighths of an inch wide, in the upper side of the tube,
which enables the footof the gripping attachment to pass by
and under the upper sheaves and over the lower sheaves.
This attachment is shown in Figs. 3 and 4.

* Fig. 3 shows a perspective view of the attachment from
above, and Fig. 4 represents the wheel by which it is opera-
ted. A vertical slide, A, works in a standard, and is moved
up and down by a screw and hand wheel. This screw is
shown on the dummy, Fig. 1. The small upper screw, going
down through the large screw, operatesit. At the lower end
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of this slide is a wedge-shaped block, which actuates two
jaws, B, horizontally, which open and close according to the
direction in which the slide is moved, closing when the slide
is moved upwards. These jaws have pieces of soft castiron
placed in them, which are easily removed when worn out,
and which are of proper shape and size inside to grip the
rope when they are closed over it.

On both sides of the jaws, and attached to them, are two
small sheaves, C, which areheld by means of rubber cushions

| sufficiently in advance of the jaws to keep the rope off from

them( and, at the same time, to lead it fairly between them,
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allowing it to travel freely between without touching them.
When it is required to grip the rope, the slide is drawn up
by means of the small screw before described, and the wedge
at the lower end closes the jaws over the rope, at the same
time forcing back the small guide sheaves on to the rubber
cushions.

The standard containing the slide, etc., is inclosed in a
cast iron bracket, and raised and lowered bodily through
an opening in the tube from above the surface of the street
to the rope in the tube by means of a worm and nut or rack
and pinion. The dummy :s coupled to the passenger cars,
at the bottom of the incline, and uncoupled at the top, and

- | vice versd, horses then being coupled to the car for the level

road. In order to stop the car, the jaws of the gripping at-
tachment are opened slightly; when they release the rope,
the guide sheaves take it, and the car stops. All the essen-
tial working and wearing parts of the gripping attachment
are made of steel. ) 5

The turntable at the foot of the incline is double. The
available space at this point was very limited; and in view
of this, some ingenuity had to be employed. When the trac-
tion car reaches the foot of the incline, it is uncoupled from
the car, and run on a turntable, the slot in the turntable allow-
ing the shank of the grip to pass down freely. The table is
then turned around one quarter of its circumference, andthe
track and slots are then broughst in the same line: The trac-
tion car is then runon a second table, which is turned back,
and the traction caris run on the up track. The caris then
transferred in the same manner and coupled to the traction
car,ready for the ascent. This course is necessary, as there
are double tracks; ard the traveling wire rope runs down
beneath one pair and up underthe other. Asthe gripping
attachment passes down under the sireet through the slot, it
is necessary to bave a slot in each turntable, to allow the
traction car to be turned.

The method adopted at the upper end of the road is more
simple. A turnout is made for the car, and it runs down to
a common single turntable. The dummy is turned as fol-
lows: A circular table connects both tracks, with a slot de-
scribed around a center. A small iron triangle connects the
dummy at two points with the center of the slot and tube.
By pushing on the dummy, the center of this triangle being
held in position by appropriate means, the dummy turns
around in a very small circle, and is ready for the return
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trip when attached to the car, which has already been turned
on the turntable.

The road has a gage of 8 feet 6 inches. An ordinary 20
pound T rail is used, which is set flush with the street and
and presents a neat, smooth appearance. The rope runs at
the rate of about four miles per hour, and the ascent is made,
including stoppages, in about 11 minutes, the distance being
3,300 feet. The motive power is supplied by a steam engine
of 30 horse power.

The road has run regularly since its completion in Sep-
tember, 1873, and during the period of one year and four

N e e T

months its actual running expenses per day, including wear
and tear, and interest on cost at 15 per cent per annum, are
estimated at $123.

Companies or persons desiring to negotiate for the use of
the foregoing system, or construction of similar lines, can
communicate with the patentee, A 8. Hallidie, President
of the Mechanics’ Institute, 113 Pine street, San Francisco,
Cal.

New Process of Engraving on Copper.

The hydrographic office at Paris has begun a process of
engraving on copper which promises, by its rapidity and the
moderation of its price, to be very widely useful. It consists
in substance, first, in covering a plate of copper with a thin
shell of adhering silver, upon which is spread a thin layer
of colored varnish; second, in drawing thereon, with a dry
point, the lines of topography, and lettering,precisely as one
engraves with a diamond upon stone; third, in corroding
the traced parts by means of the perchloride of iron,
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TRADE MARKS.

The law presents to every one inducements and facilities
for honest effort. The inventor of a new manufacture is, by
way of compensation,secured in the exclusive right to make,
use, and sell the same for a limited number of years.

But withouthaving created a new entity, he may wish to
engage in manufacturing some special commodity, and by
his skill and honesty may seek to establish a reputation that
shall secure a preference for his goods over these of any of his
competitors. This reputation is a property in which the law
alsoaims to protect him. Hemay,in any way he pleases,inform
the public how his own productions are to be distinguished
from those of other manufacturers, and any attempt at frau-
dulent deception on their part, in that respect, will be the
subject matter of an action at law against them, and all this
without any statutory regulation on the subject.

Any mark or device attached to his goods is sufficient for
this purpose. A word ora symbol is generally selected for
thus designating them, and this constitutes what is known
as a‘‘trade mark.” When by long custom it has become
known to the public in its signification, its use by another
person embodies a falsehood, and can be dealt with as such,
so far as that can be donein a civil suit. Itis morally the
same as a theft, a forgery, or a counterfeit, but cannot be
punished as a crime without a special statutory provision
to that effect.

The statute in relation to trade marks operates in aid of
the common law on this subject—modifying it to some extent,
fixing specifically the penalties attached to transgression, facili-
tating the giving of the requisite testimony in any remedial
proceedings, and providing for a registration which fixes at
once the rights of the proprietor,of which every one isbound to
take notice at his own peril. In other respects the rules
fixing the rights and liabilities of the respective parties seem
to remain substantially unchanged by the statute. Some of
these rules will now be briefly considered.

The Commissioner of Patents is prohibited from receiving
and recording any proposed trade mark which cannot lawfully

become such. This condition refers to the rules and princi-
ples on this subject which are dictated by reason, and espe-
cially those which have been adopted by the courts.

One of these rules prescribes that the name sought to be
used as a trade mark should not be descriptive. If one
should seek to appropriate the word °‘inexplosive” as a
trade mark on his preparation of an illuminating fluid,or the
word ¢ indelible ” on a new marking ink, such a trade mark
would not be received or recorded at the Patent Office,or sus-
tained by the courts as legitimate. Any other person who
had contrived preparations for such purposes would have a
just right to commend them to public favor by like designa-
tions respectively. Any law or regulation that should pro-
hibit him from the exercise of such a right would be
wholly tyrannical and unjust.

Again it has been held that the name of any particular lo-
cality could not,as a general rule, be selected as a legal trade
mark. A party who had sought to appropriate the name
‘‘ Lackawanna ” as a trade mark for hisanthracite coal, was
not sustained in that attempt by the highest of our courts
(see Canal Company vs. Clark,1 Official Qazette, p. 279.) The
ground on which this decision chiefly rested was that no
other person who should be engaged in mining coal in the
Lackawanna district could legally be prevented from desig-
nating it by that name.

. For a similar reason, the statute prohibits the registration

of a trade mark which is merely the name of a person, firm,
or corporation, unless such name is accompanied by a mark
sufficient to distinguish it from the same name when used
6| by other persons. And also, as a matter of manifest justice,
no oneis permitted to select as a trade mark a word or sym-
bol which so nearly resembles one, previously appropriated
by another person, that it will be likely to deceive the pub-
lic.

But it must not be supposed that any one can with impu-
nity attach a name to his productions, although such name
could not have been appropriated by any other person as a
trade mark. The great underlying rule that fraud will not
be allowed to achieve success, wherever it can be detected,
will interpose to prevent the consummation of an effort to
compass its ends by falsehood or deception. If, therefore, a
salt manufacturer at Onondaga should adopt the word
‘“Onondaga” as his trade mark—although that trade mark
would be wholly invalid as such, unless at all events he had
monopolized all the manufacture of salt at that locality—
still,if another manufacturer at Saginaw or Kanawha should
label his commodity ‘‘ Onondaga salt,” he would be liable to
an action by the Onondaga manufacturer. This would not
be on account of the trade mark adopted by the latter. He
might maintain such an action irrespective of his trade mark,
and so might any other person who had sustained an injury
by the fraud.

A trade mark then should be novel, that is to say, so far
differing from any one previously attached to a like commo-
dity that there will be no danger of causing deception; it
should not(be descriptive of the quality of the goods to which
it is attached; it should not consist merely of the name of
any person, firm, corporation,or locality; and finally it should
not be attempted to be used for an immoral or illegal pur-
pose. Subject to these conditions, it may consist of any de-
vice, symbol, or word—no matter how arbitrary or unmean-
ing in itself—that the proprietor sees proper to select.

These rules are believed to be sufficient to serve as guides
in most of the cases which shall present themselves to the
mind of the honest inquirer.

HOME NEWS BY WAY OF THE SUN,

‘“Go abroad to learn the news” is a very old saying. Just
now the study of the sun’s constitution furnishes a remarka-
ble verification of the correctness of the proverb: that far
away orb affording a better and closer view of the early
stages of the earth’s development than could possibly be
gained at home, and furnishing at the same time an alto-
gether unexpected means of estimating the relative charac-
ter of the earth’s chemical structure as compared with the
other members of the solar system.

It is well known that the elements which compose the earth
and its atmosphere are very unequally distributed. = Of the
part which we are acquainted with, oxygen constitutes by
weight fully one half. Silicon makes up a quarter. Alumi-
num, calcium, magnesium, potassium, sodium, iron, and
carbon, in decreasing proportions, constitute nine tenths of
the remaining quarter. There is left only one tenth of a
quarter to be made up of the other fifty-five non-metallic and
metallic elements. Nor are these various elements uniformly
mixed in the parts of the earth open to our investigation.
The outer portions, being mainly sedimentary strata, derived
from an original nucleus of primary rock, are of no assist-
ance in determining the primal distribution of the elements.
For this we must interrogate the basic rocks. These arena-
turally divided into two great divisions, holding on the whole
a definite relation to each other. The upper mass consists of
granite and other plutonic rocks rich in silica, moderately
rich in alumina, and poor in lime, iron,and magnesia. Below
are basaltic and volcanic rocks poorer in silica, equal in alu-
mina to the upper series, and much richer in iron, lime, and
magnesia, and containing also a great variety of other ele-
ments as occasional constituents: the proportion of the denser
metals increasing downward. These relatively precious con
stituents of our earth, as we all know,reach the surface only
through veins which traverse the outer layers.

How did it happen that a few of the elements are provided
soplentifully for us, while there is such a scanty provision
of the rest? And why are the useful metals chiefly hidden in
the depths? :

The Pope, the Turk, and—not the devil, as the old litanies
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ran, but his chief opponents—theclergymen, (some of them
at least) reply: ‘It is the will of God,” and that ends the in-
quiry with them. But Science rests with no such thought-
repressing dogma. Present conditions are, because some
other conditions were: what were those conditions? In pur-
suit of the answer to this question scientific men stop at
nothing short of ‘“interviewing” the Universe. Naturally
the ruler of our planetary system is the most instructive wit-
ness in regard to the genesis of his family,the earth included.

It appears to be pretty conclusively shown,by spectroscopic
analysis of the sun’s light, that the following twenty terres-
trial elements (with indications of perhaps two otherwise un-
known elements which need not be taken into this account)
exist in the sun’s atmosphere:

Aluminum Chromium  Lead Sodium
Barium Cobalt Magnesium Strontium
Cadmium Copper Manganese Titanium
Calcium Hydrogen Nickel Uranium
Cerium Iron Potassium Zinc

These various substances are not indiscriminately mixed in
the vapors which surround the sun. Thanks to the inter-
posing face of the moon in total eclipses, it is possible to
study the sun’s atmosphere in sections,so to speak : by which
study it appears that, by virtue of the high temperature
which prevails there, and the varying specific gravity of the
different elements, the latter are enabled to arrange them-
selves in layers, in spite of the stormsand gaseous outbursts
which would tend to disturb their positions. It is observed
too that, in the main,the number of elements increases down-
wards. The outer ‘‘coronal” atmosphere contains cooled
hydrogen. The ¢ chromosphere’” shows incandescent hydro-
gen, magnesium, and calcium. The ‘‘reversing layer,”
which lies next the photosphere,exhibits sodium, chromium,
manganese, iron, nickel, and the rest, with the probable ex-
ception of aluminum, the place of which has not been deter-
mined by observation, but which most likely lies between
magnesium and calcium.

Theoretically the metalloids should lie, as a group,outside
the metallic atmosphere: and Mr. Lockyer has submitted
some evidence to show that they prohably do, explaining
why, under the conditions which prevail,their record among
the Fraunhoferlines should be a feeble one, and insisting
that, in the lack of such lines, we have no argument against
the presence of some quantity of the metalloids in the sun,
although that quantity may be small. Ascollateral evidence
it is proper to add in this connection that, in the spectra of
granite, greenstone, and lava, no trace of metalloids is seen,
notwithstanding the (chiefly) non-metallic character of those
rocks.

Assuming, in accordance with the nebular hypothesis,that
the earth was once in the condition which the sun now pre-
sents, we can readily understand why its chemical constitu-
tion should be what it is. From the known behavior of the
elements, it is inferable that, as the external metalloidal va-
pors cooled, they would condense and fall upon the underly-
ing layer forming these binary compounds capable of exist-
ing at a high temperature, such as the vapors of water and
hydrochloric acid, silica, carbonic acid,and others.

As the cooling went on, the precipitation of these binar;
compounds would give rise to numerous reactions, forming
silicates, chlorides,sulphates,etc. With still further cooling,
the condensation of water and the formation of minerals
would ensue, and the consolidation of the outer shell would
begin. The condensation of the metals would come much
later and nearer the center.

The same line of facts and reasonings give a clue to the
probable constitution of the planets. Assuming the solar
nebula to have once existed as a nebulous star at a tempera-
ture of complete dissociation, and to have contracted with
loss of heat, throwing off the planets successively, we may
inferthat the outermost would be chiefly if notentirely metal-
loidal; the inner ones would be increasingly metallic as their
orbits approached the central portion of the nebula. Mr.
Lockyer considers that the low density and the gigantic and
highly absorbing atmospheres of the outer planets accord
with their being more metalloidal than the earth: on the
other hand the high density and comparatively small and
feebly absorbing atmospheres of the inner planets point to
a more intimate relation with the inner layers of the original
nebulous mass, and consequently a more metallic constitu-
tion. For the same reason we should expect to find the me-
talloids scarcer in the sun thanin the earth. The otherwise
mysterious fact that the moon is of lower density than the
earth, and the moons of Jupiter similarly less dense than
their primary, is easily explained by this hypothesis.

The news which we have briefly summarized awaits con-
firmation, though (as the newspapers say) it comes direct,
and from a trustworthy source. It is certainly good enough
to be true, commending itself, as Professor Prestwich ob-
serves in his review of the present aspects of geology, not
only by the simplicity and grandeur of the views presented,
but for their high suggestiveness for future inquiry and re-
search.

GERMAN PATENT LAW.

At present the various States, comprising the German Em-
pire, have each a separate patent law. At the time of the
Vienna Exposition it was proposed to initiate a general pa
tent law, and to abrogate the State laws. For this purpose
the German Patent Protective Association was formed, and
they have prepared the details of a new law, which has
been presented to the Federal Council, with a petition for
its enactment.

The proposed new law is substantially a codification of
existing provisions, and embodies the current continental

notions about patents and inventors. The latter are regarded



ApriL 17, 1875.]

Scientific Jumevican,

241

i

as interlopers or trespassers, who must be watched, surround
ed by restrictions, and compelled to surrender their property
to whoever demands it.

In this country, the inventor is regarded as a public bene-
factor, enjoys entire freedom in the possession and working
of his patent, is encouraged inhis work, and honored by the
people. It is chiefly when he goes before Patent Office offi-
cials that he meets with rebuffs and discouragements.

The proposed German law provides for a commission who
shall decide as to the propriety of granting patents. Official
fees small. Duration of the patent, 14 years. Annual pay-
ments to be made ; neglect to pay forfeits the patent. With-
in six months after the application is made, but before the
patent is granted, the applicant must show that the inven-
tion has been actually worked within the Empire. The Pa-
tent Office may extend the term for working to a year in
special cases, and will then decide whether ornot to grant
the patent. Patentees are compelled to grant the right of
use to any persons who desire; and if the parties cannot
agree as to terms, the Patent Tribunal shall name the price
which the inventor must accept. The government may use
any invention, without negotiating with the patentee; the
Tribunal will name a sum, which the patentee must accept,
or get nothing.

A STREET RAILWAY IMPROVEMENT WANTED.

We publish in another column a note from the president of
the Third Avenue Railway of this city,inviting the attention
of inventors toa needed improvement in the joints of the
rails of street railways. The Third Avenue Railway is one
of the most extensively patronized roadsin the world. Its
length is eight miles, and it carries about thirty millions of
passengers per annum. Its rails are spiked down upon
longitudinal wooden beams,with an iron plate under the ends
of the rails. In addition to the enormous traffic of the com-
pany, the rails are subjected to much wear and tear from
heavy s treet vehicles. The improvement called for must be
of such a nature as to be readily applied to existing rails.

A NEW DODGE.

We have frequently had occasion to warn patentees against
the persistent efforts of designing persons in all parts of the
country to abstract money from their pockets under various
pretexts. The most numerous class of these impostors have
hitherto been those who send circulars and letters to pa-
tentees, announcing their extraordinary facilities for selling
patents, insinuating that they have a customer for the inven-
tion, etc., and all they require to consummate the sale is a
power of attorney and a small fee in advance.

Our exposure has very nearly effected an extermination of
their operations in this line, but now they turn up in a new
rile.

Instead of sellers of patents, they now appear as solicitors.
They look through the list of patents each week, and write to
the patentees, stating that their claims do not appear to cover
the whole of their inventions, and advise reissues in each case,
and set forth special facilities for obtaining these reissues.
‘We have before us a letter from one of these reissue solicitors
which a gentleman has sent us, with the usual enquiry as
to what we know of the writer. The solicitor’s letter goes
on to state that his only means of judging of the strength of
the patentee’s claims was from the published report. The
writer had not even read or seen the gentleman’s patent, but
he has written advising him to apply for a reissue, stating
that for $70, including all fees, payable when the order is
given, he will dohis best to get broader claims; but, he adds,
the inventor must take all risk of failure. The writer is evi-
dently a novice at this new dodge, and is either very stupid
or has a streak of inherent honesty left; for he admits, as be-
fore stated, that he has never seen the patent, and he also
frankly states in another portion of his letter that he does not
know whether the patent can be strengthened, adding truth-
fully that the result would depend altogether on what had
been done in this line before the patentee made his applica-
tion. But he winds up by stating that he believes that better
claims can be ‘‘engineered through.” What is meant by
‘“ engineering through” is not explained; but the expres-
sion would seem to be a part of the means used for im-
pressing the patentee as to the magnitude of the solicitor’s
influence in getting allowed such claims as he may ask for.

It is not a large number that will be deceived by such
specious communications; but some will be made nervous,
and wonder to themselves if they have a valid patent. We
would advise such persons to consult their own agents
for information, but under no circumstances to place their
business and money in the hands of these letter-writing
solicitors, with whom they have no acquaintance.

It is not often that unsolicited advice from a stranger is
worth very much, and the motive that prompts it may usu-
ally be looked upon with suspicion. We do not assert that ad-
vice thus tendered is necessarilngiven from pernicious mo-
tives ; but we believe that it is not wise to follow the advice
of strangers whose opinion is volunteered; and that those
who place their business in the hands of such persons will be
likely to find the experiment an expensive one.

EE—

HOW TO BUILD A WINDMILL.

The principal data connected with windmills were dis-
covered by experimenters early in the present century, the
best proportions for sails being ascertained, and most of the
important details of construction being worked out. We do
not mean to say that manufacturers have made noimprove-
ments since that time, only that nothing of any great novel-
ty has been produced. We must refer the reader to some
standard treatise on mills and millwork, and to the circulars

of manufacturers, for information in regard to the various de-
tails and patents, and will content ourselves with a descrip-
tion of a standard mode of construction and proportion.
‘Windmills can be either horizontal or vertical, but the latter
are almost exclusively employed. In the vertical windmill,
the shaft is inclined to the horizon at an angle of from 5° to
15°, when the wheel is placed at the top of a tower; so that
the wheel will clear the sides of the building, and allow
space for the action of the wind. If the wheel is supported
by a post, the shaft may be horizontal. The connection of
the shaft with the pump or other mechanism may be made
either with gearing, or by means of a crank and connecting
rod. The shaft must be free to swing around in any direc-
tion, so that the wheel can always face the wind. Itismoved,
in the case of small windmills, by the use of a weather vane on
the end of the shaft opposite to the wheel. With large wind-
mills supported on towers, the top of the tower is generally
arranged so that it can be rotated, and a small auxiliary wind
wheel, connected by gearing, moves it into the proper posi-
tion as the direction of the wind changes. The wheel of a
windmill may be covered with cloth, or with slats of wood
or metal, the cover in either case being technically known as
the sail. It is frequently necessary to reef the sails, when
the force of the wind increases; and windmills are often ar-
ranged so that this reefing is performed automatically. A
¢ommon method of effecting this is to make thesail of a se-
ries of jointed slats, that present a close surface to wind of
the ordinary velocity, and open, thereby decreasing the sur-
face, as the velocity of the wind increases. A good number
of the windmills in use, however, are covered with cloth,
and reefed by hand as occasion requires. The best velocity
for a windmill is such that its periphery moves about 23
times as fast as the wind. Thus, if the wind is moving at
the rate of 20 feet a second, the tips of the sails should
move at the rate of 52 feet a second, so that, if the wheel
were 12 feet in diameter, it should make about 883 revolutions
a minute. Of course, if the velocity of the wind varies
greatly, it will be impossible to keep the speed constant, so
that windmills are not ordinarily well suited for work re-
quiring steady motion; although they answer very well for
moving pumps, if an intermittent supply of power is not a
serious obstacle. Insome sections, however, the prevailing
winds are quite steady, and in such cases windmills can be
applied with advantage to grist millsand other useful work.
The force and velocity of the wind can only be determined
by experiment, but the results of previous experimenters
may be useful to our readers, and we give below a summary
of the most recent and reliable:

Velocity of wind.
e ———  Perpendicular
In feet per | Inmiles force, in pounds Common expressions of the
second. per hour,  per square foot. force of the wind.
10 6-82 0-33 Gentle pleasant wind.
20 1364 C91 Brisk gale.
30 2056 2:04 Very brisk.
40 127 392 High wind.
50 34-09 625 Very high.
60 4091 925 Very high.
70 47-73 1275 A storm,
80 54:55 16-34 A storm,
90 61-36 2074
100 68-18 25'28} A great storm.
110 75°02 3089
120 81-84 3675 A hurricane.
130 8865 4326 A hurricane.
140 95-47 5032 A violent hurricane,
150 102-29 5756 A violent hurricane.

In the accompanying figure is shown one of the four sails
of a windmill, it having been
found that four sails of pro-
per proportion produce the
best effect. The piece, P B,
is called the whip of the
sail; C D, EF, G H, etc.,
the bars of the sail. The
bars are inclined to the
plane of revolution, at dif-
ferent angles, the angle
made by any part of the sail
with this plane being called
the weather of the sail.
Making the distances A O,
N L, L1, etc, each equal to
1% of the diameter of the
wheel, the best values for
the angle of weather are as
follows :
For N 0—18°
For L M—19°
For J K—18°
S For G H—16°
For C D-"7° For E F—124°
The sail stretched over these bars will be a warped sur-
face, somewhat resembling the blade of a screw propeller.
The part B D O, called the leading sail,is triangular, and
BDis 113 of the diameter of the wheel, B C being —110—, and
C N, {5, of the diameter. The main body of the sail, BCN
0, is commonly rectangular. A windmill of the best propor-
tions, running under the most favorable circumstances,
utilizes about %2; of the energy of the wind that acts on an
area equal to a circle having the same diameter as the wheel.
It would not be advisable to count on realizing more than
half this power in general practice ; and on this assumption,
we have the following empirical rule, for determining the
diameter of a wheel, to give a certain amount of power,with
an assumed velocity of the wind:

Divide the required horse power by the cube of the velocity
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of the wind in feet per second, take the square root of the
quotient, and multiply it by the number 2024'8. The pro-
duct will be the required diameter in feet. An exampleillus-
trative of the preceding principles is appended. A wind-
mill is to be erected in a locality where the general velocity
of the wind is about 20 feet per second. It is to be attached
to a pump,the work required of it being to raise 1,000 gallons
of water per hour through a hight of 20 feet: 1,000 United
States gallons of water weigh about 8,320 pounds, and, taking
into effect the resistance of the pump, the power required
will be about } of a horse power, or 0167 horse power.
Dividing this by 8,000, the cube of the velocity of the wind,
extracting the square root, and multiplying by 2024°8, we
obtain 9} feet as the required diameter of the wheel. Re-
ferring to the figure, we find that, in this case, C N is 3 fect
10} inches, BD, 7§ inches,and B C,11.3; inches. The velocity
of the tips of the sails should be 52 feet per second, or the
the wheel should make about 108 revolutions a minute.
These explanations will probably be sufficient to enable any
of our readers who desire it to construct a wheel, and we
shall be glad to hear of the success of their efforts.

SCIENTIFIC AND PRACTICAL INFORMATION,

NITRO-GLYCERIN.

Professor Mowbray, in a recent lecture before the Stevens
Institute of Technology, on the subject of explosives, stated
that nitro-glycerin is now largely made from the fatty waste
of stearin and soap factories. Its density, which is 16, water
being 1, enables it to exercise its tremendous force; for in a
given bulk, there is 60 per cent more gaseous matter than
would be contained in it were it only of the density of water.

NEW IMITATION SILVER ORNAMENTS.

In several stores in Munich various objects of art have
lately been displayed, which are remarkable for their bril-
liant silver hue. It appears that they are mere plaster mod-
els covered with a thin coat of mica powder, which perfectly
replaces the ordinary metallic substances. The mica plates
are first cleaned and bleached by fire, boiled in hydrochleric
acid, and washed and dried. The material is then finely
powdered, sifted, and mingled with collodion, which serves
as a vehicle for applying the compound with a paint brush.
The objects thus prepared can be washed in water, and are
not liable to be injured by sulphuretted gases or dust. The
collodion adheres perfectly to glass, porcelain, wood, metal,
or papier maché. The mica can be easily tinted in different
colors, thus adding to the beauty of the ornamentation.

NEW PROCESS OF GILDING ON GLASS.

Professor S8chwarzenbach, of Berne, has recently devised
the following new method of gilding on glass: Pure chloride
of gold is dissolved in water. The solution is filtered and
diluted until,in twenty quarts of water, but fifteen grains of
gold is contained. It is then rendered alkaline by the addi-
tion of soda. In order to reducethe gold chloride, alcohol
saturated with marsh gas and diluted with its own volume
of water is used. The reaction which ensues results in the
deposition of metallic gold and the neutralization of the hy-
drochloric acid by the soda.

In practice,to gild a plate of glass,the object is first cleaned
and placed above a second plate slightly larger, a space of
about one tenth of an inch separating the two. Into this
space the alkaline solution is poured, the reducing agent be-
ing added immediately before use. After two or three hours
repose the gilding is solidly fixed, when the plate may be ve-
moved and washed.

The Clark Revolving Shutter,

It is announced in the advertising columns of this issue
that Messrs. Clark & Company, of London, Eng., patentees
and manufacturers of self-coiling shutters made of steel,
iron, or wood, have an agency at 218 West 26th street in this
city. Messrs. Clark & Company’s shutters are to be found
in all parts of the world, and are known for their ease in
working, security against burglars, and finished and orna-
mental appearance. The firm have other branches at Bos-
ton, Mass., Dublin, Edinburgh, Manchester, Liverpool, Mel-
bourne (Australia), Paris, Berlin, and Vienna, their head-
quarters in London being a very large and complete manu-
facturing establishment. In New York city, the Clark shut-
ters are to be seen on the new building for the Lenox library,
100 of them having been put into the structure; and the
Delaware and Hudson Canal Company’s new building and
the 7rébune offices are also being supplied with them. They
are to be seen in many other of our principal cities,and there
cannot be two opinions as to their convenience and efficacy
in use and light and ornamental appearance.

NEWw subscribers to the SCIENTIFIC AMERICAN will here-
after receive the papers from the time of our receiving the
order, unless they specify some other date for commencing.
All the back numbers from the commencement of the volume
(January 1) may be had if requested at the time of sending
the order, or on request, after receipt of first number.

PREPARING SOIL FOR POTTING.—We find the following
under the heading of ‘‘ House Plants” in a popular and ex-
eellent family magazine: ‘‘ Ladies who find their efforts to
raise house plants frustrated by worms may be able to win
success by boiling the earth before setting the plants. TUse
little water, and allow it to simmer away after a few minutes
of hard boil.”

THE New York city auathorities, who once peremptorily
refused to allow the American Telegraph Company to lay its
wires underground, are now seeking to compel all the com-
panies to bury their wires.
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NEW MODE OF SLAUGHTERING CATTLE.

The present mode of killing cattle, by striking the animal
with a hatchet or ax, is a cruel operation, as in most cases
repeated blows are required to produce the death of the ani-
mal. Different methods have been recommended and tested
for the purpose of executing the operation with the greatest
possible dispatch, so thatthe animal be not unnecessarily ex-
posed to protracted suffering.

The device represented in the illustration is a French in-
vention, and promises to meet all requirements, being so
simple in construction that it may be readily employed any-
where. The head of the animal is covered by a mask of
suitable material, whick closes the eyes entirely, and is at
the center provided with a circular plate of sheet iron, rivet.-

ed thereto, which guides in a central perforation a strong
steel holt or pin, in a direction vertical to the plate. The
inner end of the sliding bolt faces the head of the animal,
and is made hollow, while the outer projecting part is pro-
vided with a large knob. The masked or blindfolded ani-
mal has no idea of his fate, a single blow of the hammer or
club on the knob being suflicient to drive the boltinto the
brain, and produce the instant dropping of the animal as if
struck by lightning. The theory is that the small quantity
of air in the hollow end of the bolt is forced with the same
into the brain, and, being heated by the compression, exerts
a pressure on the brain, and causes thereby almost instanta-
neous death, The whole operation is completed within half
a minute. Several cities of Germany and France have pro-
vided by special ordinances for the introduction of this de-
vice, which recommends itself to the attention of all humane
persons.—Science Record for 1875.

IMPROVED BOTTLE STOPPER.

We publish herewith an illustration of a stopper now in
use in Europe for corking bottles containing mineral waters,
which was exhibited at the recent Vienna Exposition. It is
the invention of M. J. de Becker, of Paris, France. It con-
sists of a metallic ring, @, two semicircular parts, d d, and a
cap piece, b, which last is provided at the underside with
one or more cork disks, ¢. A disk of parchment paper is
placed below the cap, 0, over the mouth of the bottle, the
cap and paper being then forcedin by suitable pressure, for
which purpose the small corking machine, shown in Fig. 2,
can be employed. The forcing-in of the cork admits the ap-
plication of the semicircular sleeve parts, which bind, by
their upper flanges, on the cap piece, and by hottom collars

on the rimn at the mouth of the bottle.
placed over the sleeve parts and carried down by the lever,
¢, of the corking machine, producing thereby a strong and

The ring, «, is then

perfectly airtight closure of the bottle. The machine en-
ables three or four bottles per minute to be corked, the stop-
per being able to resist, according to trials made at the Con-
servatoire des Arts et Métiers, an interior pressure of thirty
atmospheres (450 1bs. to the inch), which makes it applicable
to the bottling of aerated waters.

The opening of the bottle is accomplished by simply
placing the thumb on the cap piece, and pulling the binding
ring, inan upward direction, with the forefingers. The
sleeve parts and cap piece are then taken off, and the bottle
is open. For sparkling wines and other carbonic acid beve-

rages, the cork is driven in far enough to produce a report on
opening.

The advantages of this stopper are that it requires no
corkscrew, and allows the utilization of smaller pieces of
cork, as only one tenth part of a common cork is necessary
for the cap piece. The bottle is closed in about one third of
the time required for corking, wiring, and tin foiling, as in
the present style; and the device gives a neat and ornamen-
tal appearance without adding to the expense. It may be
used over again by applying it to the bottle by hand, the
parchment paper preventing the contents from taking up any
taste of metal or cork, which is of importance in the hottling
of liquid beverages.

EXTERMINATION OF THE PHYLLOXERA.

The best results thus far gained, in the repeated efforts
made in France to rid the vineyards of the phylloxera, have
been obtained by the use of alkaline sulphurets, and more
especially the sulpho-carbonate of potassium. The latter
substance decomposes slowly, giving off hydro-sulphuric acid
and sulphide of carbon.

Fig. 1.

Fig. 2.

It has been proved that the earth, in the vicinity of the
infected roots, must be thoroughly poisoned. Solid poisons,
however, are of no avail, and liquids are apparently shed
from the covering of the insect ,which seems to he water-

Fig. 3. Fig

Root of vine, covered with phyl-
loxera, in an advanced stage.

Swollen roots of vine,
caused by phylloxera.

proof. The action of water and carbo-
nic acid in the soil is sufficient to disen-
gage gases, from the materials named
above, which exterminate insects, while
the potash acts as an excellent fertilizer
for the injured vine.

The instruments used for introducing
liquids, from which poisonous gas is to
be developed, are represented in Figs,
1 and 2. Fig.1 shows anauger, having
a hollow shank and perforated just
above the cutting portion. This is pro-
vided with handles, above which is
placed a small cylindrical vessel, shown
separately, enlarged, which serves as a
measure into which the liquid is poured
in determined quantities. These last
are measured by means of the vessel
shown in Fig. 2. The insecticide is
placed in the large receptacle, and
thence, bytilting, the latter is allowed
to fill the smaller can above. The ori-
fice between the two is then closed,
and the smaller can removed, and its
contents turned into the hollow por-
tion of the auger, as represented at B, dotted lines.

The effect of the ravages of the phylloxera upon the roots
of the vine is represented in Figs. 3, 4, and 5. At the be-
ginning of the attack, the radicles swell, as shown in Fig.
5, and also eniarged in Fig.4. When the disease is far
advanced, the roots appear as shown in Fig. 3.

Phylloxera Prize.
It will be remembered that several months since we pub-

Swellings of root fibers
of vine—commence-
ment of the disease.
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lished the text of the law passed by the French Assembly,
decreeing a prize of $60,000 to any person who should invent
a means of effectually exterminating the phylloxera. To
this large sum, various vine growers, corporations, and mu-
nicipalities throughout Irance added other amounts, form-
ing a total, the aggregate of which, though not definitely
known to us, might certainly be placed as a very handsome
fortune for the lucky discoverer. The report of the commit-
tee, to whom the descriptions of the various plans have been
sent for adjudication, has recently appeared; and although
some six hundred schemes have been considered, no one is
awarded the prize. The offer, however, remains open, and
for this reason the advice of the commitiee is valuable to in-
tending future competitors. The report says that ¢ the
Commission is authorized to conclude that the communica-
tions which have been submitted to it have in no instance
been accompanied with the record of sufficient experiment
and application to the soil over a long enough period,” and
therefore the prize cannot be decreed. The document then
calls particular attention to the following, from the observa-
tions made by M. Dumas, President of the Commission, when
the offer of the award was first announced :

““ Processes imagined but not tried are no longer of inte-
rest, since it would be very difficult to indicate, at the pre-
#cnt time, any method not already suggested. The fact of
tobacco, sulphur, ammoniacal gas water, coal tar, petroleum,
sea water, etc., being urged as sovereign remedics, twenty
times or more, adds nothing to the confidence in such means.
Experience alone can teach us their value, and unhappily
the occasion for inventors to try their processes is anything
but wanting. In order to compete with a chance of success,
it is necessary that the experiments be repeated, prolonged,
and authentic, and they must prove, beyond doubt, that the
means tends eithcr to cause the phylloxera to disappear from
the vines by an economical process, or to preserve healthy
vines against the ravages of the pest, or to check its inroads
while insuring the life and fructifying the attacked plant.

‘““I'he prize cannot he awarded until after an absolute de-
monstration, sufficiently prolonged, of the reality of the dis-
covery.”

About Spiders.

Professor E. 8. Morse says: Unly the female spiders spin
webs. They own all the real estate, and the males have to
live a vagabond life under stones and in other obscure hiding
places. If they comeabout the house so often as to bore the
ruling sex,they are mercilessly killed and eaten. The spiders
skin is unyielding as the shells of lobsters and crabs, and is
shed from time to time in the same way, to accommodate the
animal’s growth. If you poke over the rubbish in a female
spider’s back yard, among her cast-off corsets you will find
the jackets of the males who have paid for their sociality
with theirlives—trophies of her barbarism as truly as scalps
show the savage nature of thered man.

Water Ditches.

The ditches of California are the great arteries which
bring life to the mines. Their even and constant flow secures
a healthy and vigorous state of industry, while the dearth of
water in themines throws a pall over the business world of
California, money hecomes tight, and hard times are the con-
sequence. The engineering skill displayed in the constru-
ction of ditches in this State is of the highest character, ac-
complishing the most daring feats, hanging flumes on steep,
rocky bluffs, and crossing gorges of a thousand feetin depth,
and it must seem almost a presumption to inquire whether
any improvements can be suggested.

GIFFARD'S RAILWAY CAR.

M. Henri Giffard, inventor of the celebrated Giffard injec-
tor, hassucceeded in constructing a railway car, the body of
which is so supported on springs that all oscillation and
jarring is entirely obviated, and the passengers within are
enabled to read, write, and otherwise employ themselves with
Our engraving is pre-

as much facility as if not in motion.

pared from a photograph of one of these vehicles, now in
use on the railway between Paris and Lille, France. The
platform is supported on heavy springs of its own, and car-
ries at each extremity  standards, which, in turn, are sur-
mounted by ponderous leaf springs, to the ends of which the
body of the car is suspended. It was found, on a first trial,
that the peculiar horizontal oscillation which is so very fa-
tiguing to the traveler was entirely suppressed, and that a
light vertical elastic movement which remained was easily
obviated by adjusting the suspending rods.

The weight of the car is somewhat more than that of those

.| ordinarily employed on European railroads, and its cost is

higher.—Seience Record for 1875
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A NOVEL DESIGN FOR A BRITISH CHANNEL TUNNEL.
We illustrated, on page 306 of our volume XXXI,, a
new method of building submarine structures, the invention
of Jerome Wenmaekers, a Belgian engineer; and we refer
our readers to the description there given, which fully shows
the adaptability of the system to works of any extent, and

way, being 26 feet wide and 13 feet high; and he has car-
ried out his design into detail, proposing to use perforating
machines (Fig. 4) capable of excavating a bore 9 feet 9 inches
in diameter. The use of a compressed air chamber, of the
full diameter of the tunnel, is shown in Fig. 5. He is, more-
over, sanguine as to the commercial success of the work, es-
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Compounding Marine Steam Engines.

A somewhat novel ezperiment in the way of applying the
compound principle to existing oscillating paddle engines has
been carried out in the case of the Royal Mail Company’s
steamship Eider, and the attempt, which it is believed has
not previously been made, seems to have proved a great suc-

Fravice.

Fig. 1. —WENMAEKERS' BRITISH CHANNEL TUNNEL—LONGITUDINAL SECTION.

however difficult of exccution. The inventor of the plan timating itscost at $24,000,000, including the necessary junc-  cess.

The Eider is a paddle steamer of 1,564 tuns, builder’s

now publishes a detailed account of a tunnel under the Bri- tion railways on both shores. He anticipates a gross reve- ' measurement, and 310 horse power, built specially for the
tish Channel, to be constructed on his plan, which shows’ nue of %6,000,000, and believes that the working expenses . intercolonial service of the Royal Mail Company in the West

many new features which are worthy of
consideration,

He proposes to sink five caissons (as
:shown in our longitudinal section, Fig.
1), the deepest of which, in the center,
will require seventeen sections, the
depth of water being about 40 meters
(about 130 feet). The erection of these
structures, if practicable at this depth,
would enable the tunneling to be done in
twelve headings at once, and would give
an easy means of hauling away and dis-
posing of the débris, an important con-
sideration in a tunnel of this length
Moreover, a very large means of venti-
lating the tunnel would be afforded, and
thus the great difficulty anticipated in
working such a submarine railway
would be obviated. M. \Wenmaeker’s
idea is to insure solidity to the tunnel
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Indies, and has been engaged in that
capacity for several yecars. She was
recently sent home to Southampton to
be refitted and have her engines com-

pounded; and this work having been

completed, she will shortly sail again

for her old station. The Eider’s en-
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gines have oscillating cylinders, which
were originally 66} inches in diameter
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and 6 feet 6 inches stroke, working at
30 1lbs. pressure, and consuming about
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35 tunsof coal per day. In order to
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adapt the compound principle to these
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engines, and do so with as little altera-
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VAl ara ‘: tion and expense as possible, Mr. J.

Bowers (the company’s superintending

engineer at Southampton) decided to
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,:l retain the whole of the existing en-
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gines, with the exception of the cylin-

| A avaiia

ders, pistons, and slide valves. As the

by perforating the white chalk which
underlies the sand of the ocean bed, and
to construct the work in the hard gray
chalk still lower down. The magnitude
of the proposed works may be seen by
nspection of the plan, Fig. 8, which
shows the diameter of the caisson to be
1625 feet. This dimension would allow
the work of hauling the loose earth to
the surface of the water to be done on
a very large scale and with great rapid-
ity
M. Wenmaekers prefers to construct
the tuunel at the depth indicated in the
engravings, onaccount of the increased
solidity of the substratum of gray chalk,
although he claims that his system is
cqually useful for building the work at
a depth of 6 or 8 feet only below the
bed of the sea. A tunnel made in the
durable stratum, and lined, as he pro-
poses, withmasonry of béton aggloméré,
or other well tried artificial stone, would
doubtless be a work of great strength
and permanent valie,
The distance De-
tween each two cais-
sons would be about

new cylinders had to oscillate between
the old columns supporting the entabla-
ture, it was found impossible to make
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the low pressure cylinder of a larger
diameter than 72 inches, and the high
pressure cylinder was therefore made
42 inches diameter, both, of course,
having the old stroke of 6 feet 6 inches.
The contract for the new compound cyl-
inders, new high pressure boilers, steam

N pipes, etc., was given to Messrs. Day,
\\\\\ NI Summers & Co., of the Northern Iron-
works, at Southampton, who have car-
ried out their engagement to the entire
satisfaction of the company’s superin-
tendents. The Eider was taken to
Stokes Bay a day or two since, and
the results of two runs on the measured
mile were as follows: First run, 4 min-
utes 30 seconds, equal to 13:333 knots
per hour; second run, 4 minutes 46 se-
conds, equal to 12-587 knots, giving a
mean speed of 1296 knots per hour;
revolutions of engines, 203 per minute;
steam, 65 1bs. ; vacuum, 27} inches; in-
dicated horse power, 1,251. The space
saved in the Eider by the diminished
size of the boilers and coal bunkers
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three miles and a
half, and Dbetween
those nearest the
shores and the ein-

enables her to carry between 200 and

300 tuns more cargo than heretofore,

trances to the tun- \\.\{P;\:

nel, respectively, e AR
rather less  Tun- X "3?9

nels of such lengths
are trifling works
compared to those of Mont Cenis and St. Gothard. It is

proposed to take a route between the nearest points, namely, |
St. Margaret’s, about three miles east of Dover, and a point

about the same distance west of Calais, half way Detween |
that city and (‘ape tirisnez.

Fig. 3—PLAN Of THE CAISSON.
M. Wenmaekers certainly deserves credit for the holdness

,of his scheme.  His tunnel is to hi for a double track rajl-

OF THE PROPOSED

can be kept down to $1,000,000, leaving a profit of nearly 21
per cent on the expended capital.
There is reason to believe that the work of constructing a

channel tunnel will be seriously taken in hand. The corpo- !

ration most likely to he benefited Dy its construction is the
" they are citizens, are not therefore voters.

Northern Railroad of Irance, a line which is largely owned

by the Paris branch of the Rothschild family. A joint com- Lo bR
: The court unanimously held that the Constitution of the

mission to investigate the whole subject has been appointed
by the English and French governments and the capitalists
interested, and M. Wenmaekers’ plans have already been
submitted for their consideration.

Fluorescence of Bodies in Castor 011,

Charles Horner states that certain natural organic coloring
matters, which exhibited no fluorescence when in aqueous or
alcoholic solution, were observed to fluoresce brightly when
dissolved in castor oil; while other substances, possessing nat-
urally a faint fluorescence, were found to have this property
considerably augmented.

In this solvent, cudbearexhibited a brilliant orange-colored
light, and extracts of logwood and camwood a powerful ap-
ple-green fluorescence. The well known fluorescent light of
turmeric solutions was increased in brilliancy at least three-
fold, andis described as a vivid emerald green fluorescence,
comparable only with the appearance presented by the best
uranium glass under similar circumstances. It is suggested,
therefore, that, in studying the phenomena of fluorescence,
advantage should be taken, when possjble, of the solyent
property of castor oil, )
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and the consumption of coal will bhe
reduced from 385 to 22 tuns per day.
The improvement in the general ar-
rangements of the ship, in consequence
of the decreased space required for the
machinery, have added much to the
comfort, and improved the appearance,

“5 SIS
NEL TUNNEL.

of the Eider

Female Voters.

The Supreme Court of the United States has lately decided,
in the case of Miner zs. Hoppersatt, that women, although
Women are citi-
zens of the United States,and of the State where they reside.

Fig. 5—CONSTRUCTION UNDER COMPRESSED AIR.

United States does not confer the right of suffrage upon any
one. The right of suffrags is not made, in terms, one of
the privilegesof a citizen, The electiveofficersof the United

States are chosen directly or indireptly by the voters of ths
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States. The United States has no voters. No one can vote
for Federal officers without being competent to vote for
State officers. It follows fromthisdecision that women can-
not become voters until they are authorized by the States in
which they live,

Govvespontence.

The Grasshopper.
To the Editor of the Scientific American:

I have received the most valuable of all books, the Science
Record, for 1875. 1 notice an article on page 456, on the
habits of the grasshopper, by Professor Humiston. I differ
from his description of their method of depositing their
eggs. He says: “ The tail of the female locust consists of a
hard, bony, cone-shaped substance, capable of being thrust
into ground from 4 to 1 inch in depth. Just above this, on
the body of the insect and attached to it, is the egg cell ; the
grasshopper is able to push its conical tail down into the
ground and leave it there, with the cell containing the
eggs.”

1 wish to state that the grasshopper does not push her
tail into the ground, nor does she leave it there. The cone
part,as he describes it, is a hard, forked,bony terminus,both
above and below the anus. It is capable of being moved,
and the female uses it as a drill. She does not leave the
tail (as he calls it) with the eggs; butdeposits the eggs,with
draws the tail,and zoes about her business. His view as the
hatching in spring time are correct.

Teroy, Kan. J. G. SHOEMAKER.

An Improvement Wanted in Street Rallways,
To the Editor of the Scientific American:

One of the greatest needs of street railroads is some sim-
ple and economical invention to keep the rails, where they
meet, in a level condition; or in other words, to prevent the
end of the forward rail from sinking below the end of the
near rail. The device at present used is an iron plate placed
under the junction of the two rails; but this does not entirely
prevent the evil.

I invite the attention of inventive minds to this subject.

SAM. L. PHILLIPS, President.

Office of the Third Avenue Railroad Company, New York

city. '

Is Candy Injurious to the Teeth?
[From a paperby Dr. John T. Copman, read before the New York Odonto-
logical Society.]

Most certainly itis. For outward proof of it I will refer
you to any candy-making village in our country, as the vil-
lage of Neponset, Mass., where the shocking condition of
the teeth, of the youth brought up in proximity to large can-
dy manufactories, shows plainly the cause. But this is per-
haps negative proof, and we should seek for proof positive,
because other causes than those of the use of candy may be
the reason, in this instance, of the disease.

But by far the most injurious consequence in the use of
candy is in its indirect action through the system, first by
its constituents, second by its disturbing action.

By long research I have discovered that the effect of the
use of cane sugar, in small or in large quantity, is to pro-
duce a more or less constipated state of the alimentary can-
al, more particularly the refined sugar of the present day.

If, then,the balance of intestinal action is normally correct,
the presence of sugar always disturbs it.

There is a point that may be stated here, and that is the
action of sugar on an exposed nerve. We eatbread, meat,
vegetables, and our ‘“ exposed nerve ’ makes no complaint;
but the moment a little sugar is dissolved in the tooth, the
tissue sets up a cry. \What does it mean? Does it mean that
it dislikes it—that it is discordant to the system? Does it
mean that itis injurious to the fleshy or to the bony sub-
stances, or both ? I have as yet not solved the problem. Who
will doit? By an analogy we must conclude that cane sugar
is injurious, and yet there may be other reasons and other
causes for the pain produced in the tooth.

Besides the sugar contained in the candies of the present
day and the coloring matters (mostly made of tincture of coch-
ineal, which is harmless) are occasionally other material,such
as pigments of green and yellow, which are poisonous.

We have a large number of essential oils, or medicaments,
every one of which has a peculiar medical effect on the sys-
tem, toning it up or down, binding up its parieties or loosen-
ing them, and to these medical effects much of the injury of
the confectionery of the present time is due.

A small catalogue of these essential oils and flavors may
be interesting :

Group No. 1.—Peppermint,checkerberry, sassafras,lemon,
clove, anise, cassia or cinnamon, vanilla, rose, caraway, cori-
ander, cayenne.

Group No. 2.—Jargonelle pear, strawberry, pineapple, ba-
nana, peach, almond.

Group No. 3.—Boneset, licorice, horehound, ginger, car-
damomn:, chocolate, butter, cocoanut, cordial, brandy, gum
arabic, acids.

In purchasing a pound of mixed candies, you may per-
chance get all of these flavors in one lot.

Now [ do not pretend to say that one is likely to be pois-
oned by such a compound, but I do say that, when a mother
gives a three year old child an ounce of peppermint drops to
eat, she should know the effect of them when eaten—that she
ought to know she is giving the child a medicament as well as
an ounce of sugar; she ought to think and be taught that the
effect of the oil of peppermint is definite, and that an ounce
of peppermint drops will, if they are strong—and of course

they are supposed to be good only as they are strong—con”
tract the walls of the stomach and the small intestines, pro-
ducing in a young child sometimes a spasm and inflamma-
tion, shown by a thirst for water, and a general disturbance
of healthy action.

Such is, I believe, the general action of the essential oils
of confectionery in group No. 1. The oil of cassia or cinna-
mon is very irritating. The oil of cloves is considered by
many as destructive or poisonous. Asa rule, the essential
oils retard digestive action in the same manner that they
preserve from decay meats and fruits, by retarding fermenta-
tion, or making compounds with digestible or decaying sub-
stances.

The pear and similar flavors in group No. 2 are imitations;
they are chemical flavors, and are decidedly unhealthy. The
composition of them I have found to be as follows:

The jargonelle pear flavor is made of the acetate of amylic
ether, which is prepared by distilling a mixture of fusel oil,
acetate of potash, and concentrated sulphuricacid.

The pineapple is made from butyric ether dissolved in an-
other portion of alcohol. Butyric acid is made from decay-
ing cheese, grape sugar and chalk, fermented together.

Various mixtures of the ethers, with addition of various
agents, such as acetic acid, camphor, orris, vanilla, the vol
atile oils, etc., result in imitationsof strawberry, raspberry,
apricot, currant, etc.

The tonka bean is used very much in place of the vanilla
pod, to imitate the vanilla flavor.

The common oil of almond (bitter) always contains a con-
siderable amount of prussic acid ; this oil is said to be substi-
tated sometimes by the oil of mirbane or nitro-benzole,eight
or nine drops of which is said to have produced death.

The peach and almond flavors are also imitations. made
from prussic acid in some form, and are very poisonous.

The third group contains medicinal flavors: licorice, bone-
set, or horehound, ginger,cardamom,all of which have a dif"
ferent action from the first group, being relaxants and diara-
tives, and will have that effect 1n greater or less degree.

There are varieties of which we will not here speak; but
we must condemn the spirituous drops sold at the street cor-
ners, as decidedly impolitic and demoralizing to the little
ones who may be tempted to buy them.

But the injurious effects of candies do not stop here. The
pure essential oils are costly and are increasing in price
yearly ; substitutes must be found, adulterations are prac-
tised, and among the most common is the adulteration of the
oil of peppermint with spirits of turpentine, a thing to be ut-
terly condemned, especially as its action is, with exceptional
persons or in exceptional cases,that of a violent and dangerous
poison,and in all cases it is an irritating oil,producing conges-
tion of the veins and coagulation of the blood (a useful styp-
tic in cases of excessive bleeding, by the way); and yet I am
informed it is used by the confectioner himself,and only with
a rule to put in as much as he can disguise or cover up.

The use of laudanum in licorice cough drops should ke
condemned. Many a child has been injured by them without
the knowledge of what was going wrong.

The lemon drops are supposed to be made of citric acid,and
flavored with oil of lemon; but why citric acid, when oil of
vitriol is so much cheaper? Ihave reason to believe that
tartaric acid is most generally used.

But why cry down candy, the pleasant pacifier, that which
fills the sweet tooth of the rising generation? Almost every
one likes candy—a little now and then—almonds, sugar-
plums, gum drops (now made to a great extent of glue). I
do not cry it down,but must raise my voice against its exces-
sive use,and ask whence comes the tendency,the appetite,for
so much sweet ? It seems to me to be occasioned by the great
and increasing use of sugar in the family at home.

That which in the past was a luxury is now supposed to
be a necessity. We have toned up our appetites until our
viands are tasteless unless they are sweet with cane sugar.
We daily spoil the flavor that God has placed in our food,by
adding our own product to it.

If we wish to eradicate from our youth the very strong ten-
dency toward high seasoning or high sweetening, we must
begin at home, and tone down instead of toning up,and teach
ourselves and our children to love the inherent flavors of the
grains, the fruits, and vegetables; and as we and our child-
ren cultivate a love for them, so will their tastes grow, until
this excessive sweetness will bear disgust, and their appe-
tites will turn away from what cloys and sickens, and dis-
turbs the normal condition of the human body.

I should refer to an article used to adulterate sugar, called
terra albu—a white earthy substance—quite harmless, being
sulphate of gypsum (anhydrous calcic sulphate)—profitable
to increase the weight without being suspected by the buyer.
It is said to be used inlarge quantities. It can be easily
found by dissolving the candy in water; if any sediment re
mains, it is likely to be terra alba, or perhaps chalk, which
is also used.

Hollow Structures.

Nature teaches us one of the grandest lessons in her econ-
omization of structures and materials. The stems of water
plants are hollow and of various sections, as cylindrical, an-
gular, or furrowed. Many of them, as all know from the
revealings of the microscope, are of cellular or tubular con-
struction. Examining the stem of a young dicotyledon cut
across, we find the inner portion full of radiating cells of
fibro-vascular bundles, of wedge-shaped section, the pith oc-
cupying the center, If we minutely examine these vascular
bundles we shall find a layer of cells traversing the bundles;
on the inside of this, toward the center of stem,the cells form
the proper wood of the fibro-vascular bundle, and on the

outer side, toward the circumference, the cells are closer and
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more compact. The layer between these portions is called
the cambium layer,and the stem of the oak and other ezogens
is strengthened by continual increase of woody fiber outside
this layer, or the liber of the stem. We might go on illus-
trating, from a variety of plants, the remarkable adaptation
of stems to their habitats and conditions of growing; some
triangular in section, as in various water grasses, sedges,etc.,
exposing only an angle to the flow of the stream; others
square and round in section, of beautiful symmetry, and
which man has imitated in the art of construction, and in
casting his metal into cylinders and shafts.

Not only in stems of plants and grasses, but in the bones
of animals, we find the same hollow structure developed. In
the case of birds, wherelightness is most necessary, the sub-
stance of the hollow bones is remarkably thin. Take a.
feather. What a wonderful union of strength and lightness
is there in it! e find this hollowness particularly evident
in that end of the feather at which the muscles act,or at the
short end of the lever.

Leaves show a similar adaptation of matter. Some leaves
exhibit deep furrows or ribs which support the membrane or
tissue, and give it a stiffness to withstand the pressure of the
wind. Others have their surfaces indented or voluted, or
formed of two or more convex lobes, thus giving rigidity to
them. Again, shells and other organic forms possess cellu-
lar and corrugated parts in which the material is distributed
to the best advantage. We have not been slow lately to avail
ourselves of these lessons. Our tubularand cellular bridges,
our iron vessels, our columns, and shafts of machinery, our
iron roofs and walls,are instances of the employment of hol-
low and corrugated forms, and the extent to which theyare
applicable and may yet be employed is almost co-equal with
the whole field of inventive genius.

Butour primary object here is to call attention to some of
the mechanical principles involved in these structures, and
to indicate how the same principles may be applied to the
uses of art. Ve have shown on what elements the strength
of cast iron beams depends, namely, in putting all the metal
into the shape of flanges on the extreme side of the neutral
plane of the beam. Thus theinverted T shape answers this
best in cast iron, as we have seen. Now, keeping this form’
in view, let us first examine the strength of a hollow cylin-
inder. Here we find the material thrown at a distance from
the central or neutral axis, and thus fulfilling the great prin-
ciple of making the moments of resistance of the fibers the
greatest possible. Thus let us take a solid cylinder of a giv
en diameter. If we cut away or hollow it we shall find, al-
though we are taking away a quantity of the material, we
do not proportionately diminish its transverse strength; but
if we place the material that we take out round its external
surface, we greatly increase the strength.

The experiments of Mr. Hodgkinson upon columns of cast
iron were conclusive in proving that the hollow cylinder was
the strongest form of section under compressive force. These
were conducted upon hollow tapering columns, upon cross
sections,as used in the connecting rods of steam engines, and
upon forms in which the metal was cast in the shape of the
letter H. All these forms proved considerably weaker than
the hollow cylinder of equal weight of metal. As the rela-
tive merits of these forms of casting metal are of constant
use we append their proportionate strengths: Hollow cyl-
indrical pillar, 100; H shaped pillar, 75; + shaped pillar,
44. The examples were all of the same weight and length,
with rounded ends.

General Morin’s rule for the thickness of cast iron pillars
may be relied upon, as it is based upon the founder’s experi-
ence of the minimum thickness.

Height, feet, 7 to 10, 10 to 13, 13 to 20, 20 to 27 ; minimum
thickness, inch, 0-5 06 08 10

Another rule is to make the thickness in nc case less than
1-12 of the diameter. .- Cellular or tubular girders exemplify
to a still greater degree the value of hollow construction.
'The Conway bridge, in North Wales, designed by Mr. Rob-
ert Stephenson, is an instance of the application. The two
tubes of this bridge are each 25 feet high in center,and 14
feet wide externally, 420 feet long, and weigh 1,300 tuns.
The material is chiefly disposed in the top and bottom parts
or flanges, and these are also composed of small tubes or cells
to give additional stiffness. The sides are of plate iron riv-
eted together, and each tube is really an immense beam, of
slight diminution toward the ends. An iron ship is really a
tubular or cellular beam, approaching a rectangle in section,
and undergoing various strains. The wavesare the points of
support, sometimes near, and often wide apart: while occa-
sionally the whole vessel is lifted and supported by one wave,
like a pivot. Under these continually varying conditions,the
deck and bottom of the vessel are subject to alternate com-
pressive and tensile strains, and in very long vessels, like the
Great Eastern, in a heavy sea, these strains are very formid-
able; and hence the value of adequate stringers under the
decks, and diagonal braces, to stiffen the ship lengthwise
and laterally, and bulkheads to prevent transverse or the
rocking motion which a vessel often has when laboring in a
heavy sea. Every deck and vertical division in a ship en-
ables the ship builder tomake his structure cellular, and
gives him admirable opportunities of tieing and bracing to-
gether the sides.—English Mechanic.

Free Lunch Suspended.

In consequence of the increase of postage and the neces-
sity of prepayment, we are obliged to decline sending odd
numbers or specimen copies of the SCIENTIFI¢ AMERICAN
free, as has been our custom for a quarter of a century.

Hereafter personsdesiring specimens or any special numbers
of the paper will please to remit, for each copy ordered, ten
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PRACTICAL MECHANISM.
NuMBER XXI.

BY JOSHUA ROSE.

HAND TURNING.

Turning work in the lathe with a tool held or guided by
hand, or, as it is commonly termed, hand turning, is at once
one of the most delicate and instructive branches of the ma-
chinist’s art, imparting a knowledge of the nature and quan-
tity of the resistance of metals to being cut, of the qualifica-
tions of various forms of cutting tools, and of the changes
made in those qualifications consequent upon the relative
position or angle of the cutting edge of the tool to the work;
and this knowledge is to be obtained in no other way than
by the practice of hand turning.

It is the work of an instant only to vary the relative hight
and angle of a hand tool to the work, converting it from a
roughing to a finishing tool or even to a scraper, which
operations are difficult and sometimes impracticable, if not
impossible, of accomplishment with a tool held in a slide
rest.

The experience gained from the use of slide rest tools is
imparted mainly through the medium of the eyesight,
whereas in the case of a hand tool the sense of feeling be-
comes an active agent in imparting, at one and the same
time, a knowledge of the nature of the work and the tool:
so much so, indeed, that an excess in any of the requisite
qualifications of a hand tool may be readily perceived from
the sense of feeling, irrespective of any assistance from the
eye; and in this fact lies the chief value of the experience
gained by learning to turn by hand.

For instance, there is no method known to practice where-
by to ascertain how much power it requires to force a slide
rest tool into its cut, or to prevent its ripping in; so that a
wide variation,.in the tendency of such a tool to perform its
allotted duty easily and without an unnecessary expenditure
of power, may exist without becoming manifest to any save
the experienced workman ; whereas the amount of power
required to keep the cutting edge of a hard tool to its work,
to hold it steadily, or to prevent it from ripping, is commu-
nicated instantly to the understanding throughthe medium of
the sense of feeling. Nor is this all, for even the sense of
smell becomes a valuable assistant to the hand turner.
Several metals, especially wrought iron, steel, and brass,
emit (when cut at a high speed) a peculiar smell, which be-
comes stronger with the increase in the speed at which they
are cut and the comparative dullness of the edge of the tool
employed to cut them, more especially when the cutting
edgeof the tool is supplied with oil during the operation of
cutting. The reason thatthis sense of smell becomes more
appreciable during the operation of hand than during that of
slide rest turning is because the face of the operator is
nearer to the work, and because hand turning is performed
at a higher rate of cutting speed.

If a tool for use in a slide rest is too keen for its allotted
duty, the only result nunder ordinary circumstances is that it
will jar or chatter (thatis, tremble, and cut numerous in-
dentations in the work), or that it will lose its cutting edge
unnecessarily quickly. But a hand tool possessing this de-
fect will in many instances rip into the work, because the
power,required to prevent the strain, placed by the cut upon
the tool, from forcing the tool deeper into its cut than is in-
tended, is too great to be sustained by the hand; and the
tool, getting beyond the manipulator’s control, rips into the
work, cutting a gap or groove in it, and perhaps forcing it
from between the centers of the lathe. If, on the other hand,
a tool is of such a form that it requires a pressure to keep it
to itsduty,the amount of such pressure,when the tool is held
at any relativehight and angle to the horizontal center line of
the work,and the variationin that amount.due to the slightest
alteration of the shape of the tool, are readily appreciated by
sensitiveness of the hand ; when they would be scarcely if at
all perceived were the same tool, under like conditions,used
in a slide rest.

These considerations, together with the great advantage
in the relative rapidity with which the form and applied po-
sition of a hand tool may be varied, render hand turning far
more instructive to a beginner than any other branch of the
machinist’s art. And since the subjectis of equal importance
to apprentices, to amateur turners, and to those who have
learned their trade without having the opportunity to study
this important branch of it, the subject will be treated in
detail so as to be available to the merest tyro.

The first lesson will be to learn to turn a piece of plain
iron, and the tools necessary for this operation are a bench
vise, a file, a center punch, a hammer,a center drill,a graver,
and of coursea lathe, with the requisite hand rest and driver
or dog. Having fastened the piece of iron to be turned in
the vise,with the top face nol more than an eighth of an inch
higher than the jaws of the vise, so as to preventthe iron
from jarring while it is being filed, file the end as nearly
level and square with the body of the iron as possible. The
next operation will be to centerpunch it by holding the
pointed end of the centerpunch as near the center of the end
face of the iron as the eye will direct; and while pressing
the point of the punch sufficiently firm against the work to
prevent the punch from slipping,strike the other end of the
punch with a hammer,which will make a conical indentation
in the end of the work, to receive the lathe center. This
operation should be performed upon each end of the work
so that it may be turned between the centers of the lathe.
Itis a common practice to center one end of the work only,
and to fasten the other end in a chuck, thus making the
chuck serve as a driver and obviating the necessity of center-
punching more than one end of the work, This method will,

o

it istrue, save a little time, but is objectionable for the fol-
lowing reasons: Chucks will run quite true while they are
new, and indeed for some little time, but they do in time
get out of true; and as a result,if the work requires to be re-
versed in the lathe so as to be turned from end to end, the
part of the work turned during the second chucking will be
eccentric to that part turned during the first chucking. If
one end only of the work requires to be turned, and needs be
true only of itself and irrespective of the part held in the
chuck, the latter may be employed; this subject will, how-
ever, be treated hereafter.

The most desirable shape for the centerpunch, and the
manner of holding it, are shown in Fig. 58, A being the

#1q.59.
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punch, and B, the work. The work being provisionally cen-
tered, we must make those centers true,so that the work will
true up without requiring to have too much metal cut off in
the operation ; to this end, we place the work between the
centers of the lathe, and adjust the back center so that the
work will revolve easily if the hand is drawn lightly across
it, and yet it must not be so loose as to be able to shake at
all. We then adjust the hand rest so that it will well clear
the work ; and using it to steady the right hand, we hold a
piece of chalk near to the work, revolving the latter by
brushing the fingers of the left hand quickly and lightly
across it; by then slowly advancing the chalk towards the
work until the two touch, the chalk will mark the eccentric
side of the work if it does not run true, and a ring around
the same if it is true. If it be so much out of true as to
require alteration, it must be placed iun the vise again and
the center drawn by striking the centerpunch while it is at
an inclination, the point being in the direction of the chalk
mark, as shown in Fig. 59, A being the chalk mark, and
therefore the direction in which the center requires to go.

Having removed the center according to the judgment, the
chalk mark should be effaced, and the work placed again in
the lathe and tested as before, the whole operation being re-
peated until the work runs sufficiently true.

Our next performance must be to drill a small hole up the
center of the work, using the centerpunch mark asthe cen-
ter wherein to insert the drill point. The object of this is to
ease away the bottom of the center in the work, so that it
will not press against and wear away the extreme point of
the lathe centers, and to prevent the centers in the work
from moving their position in consequence of the wear due
to the friction caused by their revolving between the lathe
centers, as they would do in the absence of the center drill-
ing. For this purpose the universal chuck and a twist drill
about a sixteenth of an inch in diameter are the most de-
sirable tools, they being purchasable from any store keep-
ing machinists’ supplies, The chuck must be screwed on to
the running spindle of the lathe; and the drill being fast-
ened in the chuck, the work is placed so that the point of
the drill is in one of the centers and the center of the back
head of the lathe is in the other center. Then, by starting
the lathe and holding the work still by the left hand while
the right hand is gently screwing out the back lathe center,
the work will be forced over the revolving drill,thus drilling
the hole referred to. Whilethe drilling is being performed,
the drill should be freely supplied with oil to assist it
in cutting and to prevent it from wearing away and becoming
dull. It is very important, during this operation of center
drilling,to relax, every few geconds, the hold upon the work
sufficiently to permit it to make about a third of a revolution,
which may be done while the other hand is supplying oil to
the drill. The object and effect of this is to cause the cen-
ter drilling to be true, which otherwise it would not be, es-
peciallyif the work is comparatively heavy, or heavier on
one side than on another.

In the absence of the possession of a drill chuck and twist
drills, they may easily be made, the best forms being as
follows: *

Fig. 60 represents the drill chuck with one end of the drill

P 60.

in its place, while Fig. 61 represents the drill separate. The
cone, from A to B in Fig. 60, is the part which fits into the
socket or hole in the lathe spindle; from the end, C, to the

nearest side of the slot, D,is drilled a hole, the slot, D,being
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cut down to half the diameter of the hole; and its bottom
face is left taper as shown, so that the taper, D, of the drill

Ik:7,6’./.
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(Fig. 61) will, when forced into its place, serve to lock the
drill and prevent itfrom turning in the chuck.

The drills may then be formed of steel wire (Stubs’ is the
best for the purpose) by simply filing the flat taper, D (Fig.
61), onone end of the wire, and forging out the other end to
a drill of the required size, care being taken to forge the
drill end (as shown in Fig. 61) smaller at A than at the drill-
ing end, B, from Bto A being a gradual curve: which is
called the clearance, and which serves, in consequence of
the decreased diameter of A, to permit the cuttings of the
drill to pass out of the hole while the drilling is being done.
If the drill is not given sufficient clearance, the cuttings
will become jammed in the hole, and, binding fast to the
drill, will arrest its revolving motion, and cause it to twist
and break off, leaving the cutting end of thedrill fast inthe
hole; in which case, unless one end of the broken piece
happens to protrude so that it can be extracted by a pair of
pliers or a hand vise, and unless it can be jarred loose (as is
sometimes the case) by striking it against a block of iron or
wood, the work must be heated to a low red and permitted to
cool of itself, so as to soften the point of the drill to allow
it to be, by another drill, cut or drilled out.

Important Researches on Explosive Substances.
Roux and Sarrau have previously shown that two differ-
ent kinds of explosions can be produced by dynamite, accord-
ing as the substance ismadesimply to deflagrate (explosion
of thesecond order), or to detonate by the percussionof ful-
minate of mercury (explosion of the first order), and that the
force of the explosion produced by the same quantity is very
different in the two cases. They now find that the majority of
explosive substances, gunpowder included, possess the same
remarkable property. ’
The reciprocal of the weight (due corrections made) of each
substance, which when exploded in ene and the other manner
sufficed to rend similar cast iron shells, gave the relative ex-
plosive forces. Some results of the experimentsare given in
the following table, theexplosive force of gunpowderignited
in the ordinary manner being taken for unity:
Name of substance

Explosive force
P N iy
2nd Order. 18t Order.

Mercury fulminate.................. — 928
Gunpowder.......covviiiiiiiiann 1-00 4-34
Nitroglycerin........................ 480 10-13
Pyroxyl (gun cotton)................ 3-00 6-46
Picric acid................. ...l 04 550
Potassium picrate................... 1-82 531
Barium picrate.............coouile 11 550
Strontium picrate................ ... 1-35 4:51
Leadpicrate. ...ooovvuvveenennnnnnnn 1-55 594

Of the highest practicalimportance is the discovery of the
detonative explosion of gunpowderinduced by the detonation
of nitroglycerin (itself set off by the fulminate of mercury):
for the force of the explosion is more than forefold greater
than that obtained by igniting gunpowder in the ordinary
manner. (The increased force of gunpowder and gun cotton,
when exploded by the agency of detonation, was fully dem-
onstrated by Abel six years ago). The authors observe that
the mass of the substance employed for exciting detonation
must usually bear a certain proportion to that of the substance
to be exploded, but in some cases the action is propagated
throughout the latter when once up at any given point.—
Comptes Rendus, Journal of the Chemical Society.

Self~Watering Locomotives.,

The self-supplying water apparatus for locomotives is
coming into very extensive use in this country. It consists
of a water trough from 800 to 1,200 feet long, laid between
the tracks of the railway. As the engine passes along at a
velocity of, say, 20 miles an hour over the trough, the fire-
man, by means of a lever, lowers one end of a pipe into the
trough, and the water is carried up into the tender. The
water is prevented from freezing in winter by means of steam
pipes. The use of this device, by saving time in stoppages,
permits a more moderate average of speed, and so results
in economy.

Chromo-lithographic Process,

In place of using a special stone for each color, necessita-
ting as many separate impressions as there are colors, the
entire subject is drawn upon a single stone, and a proof is
taken on a thin sheet of copper. Thissheet is then cut out
carefully according to the desired contour of the colors, and
upon each of the portions is fixed a solid block of color,pre-
viously prepared. The whole is combined into one form,and
is printed on an ordinary lithographic press, all the colors at
once, the moisture of the sheet being sufficient to take off
and hold the colors asthesheet goes through the press.

KANGAROO LEATHER.—In Australia kangaroo skins are
becoming an important article of traffic, and experts declare
that they make the toughest and most pliable leather in the
world. Boot uppers of this material are said to be both com-
fortable and durable. It also makes the best of morocco
whips, gloves, etc. Of these skinssome are exported in their
raw state, and others after being manufactured. The kan-
garoo is widely distributed thraughout the colonies,and great

numbers are slaughtered, yearly, for their skins,
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IMPROVED BOLT CUTTER.

The annexed illustrations represent two sizes (Nos. 5 and
6) of a new automatic bolt-cutting machine, recently inven-
ted by Mr. E. Schlenker, Superintendent of the Howard Iron
‘Works, of Buffalo, N. Y. The dies revolve, and may be
easily removed and others of different sizes substituted, with-
out taking out a screw. When inserted,they become instant-
ly automatically locked. The dies open automatically to
receive the Dbolt, upon which a
perfect thread is cut by a single
passage through the machine,
when other automatic devices
cause it to be discharged. The
opening of the dies is effected by
a gage rod which is set to cor-
respond with thelength of thread
to be cut.

The smaller machine, illustra-
ted in Fig. 2, may be operated "by
hand or belt power, and will cut
from one quarter inch to one inch
and a quarter inclusive. The
next size, No. 51, will cut from
three eighths of an inch to two
inches inclusive, and the No. 6
machine, which, in the larger en-
graving,is shown provided witha
nut-tapping attachment, operates
on from three eighths to three
inches, also inclusive. Diesand
master taps are furnished with
the two machines first men-
tioned; with the third, the pur-
chaser may order the nut-tap-
ping attachment, and, in addi-
tion, as many. dies and master
taps as he requires. The appa-
ratus is constructed entirely
of strong and durable materials,
and offers throughout, besides .
its special features of advantage, a simplicity of construc-
tion which will doubtless commend it favorably to me-
chanics.

Fig. 2.
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For further particulars, prices, ete., address the manufac-
turers, R. L. Howard & Son, Buffalo, N. Y.

IMPROVED DINNER PAIL,

The construction of the dinner pails in daily use by the
millions of working men throughout the country is, it is
claimed, open to several objections, not theleast of which is
that the greater portion of the surface of the receptacle, into
which the hot coffee is poured, is within the pail propercon-
taining the meat and other edibles. The latter,
by this arrangement. lose their flavor, and ac-
quire an insipid, sodden taste. To remedy this
and other disadvantages, the pail represented
in the accompanying engraving has been in-
vented by Mr. F. E. Heinig, of Louisville, Ky.,
who has obtained thereon two patents, one da-
ted in 1873, and the other since the commence-
ment of the present year.

Fig. 1 shows the pail complete as carried in
the hand. In Fig. 2, A is a pan (to be used for
meat, vegetables, or soup), the upper wired
edge of which fits tightly within the lower
wired edge of part B. The latter is in section
a little over a half circle, and is intended for
meat, bread, or pastry. C is the coffee bottle,
which also fits over the wired edge of part A,
and has a wired bottom describing a little less
than a half circle. It has, besides, a simple
tin Liook on the lower edge of its flat surface,
which, catching on the standing edge of the
flat surface of part B, holds the bottle firmly
in its place. The cover with the cup fits over parts, B and C,
and holds them fast together. The size and weight of the
pail can be reduced by dispensing with the pan, A, when de-
sired.

Besides the evident lessening of the probability of spoil-

ing the flavor of the edibles (owing to the greater portion of
the surface of the coffee bottle being on the outside, and
there being two sheets of tin and a thin layer of air between
the hot fluid and the contents of part B), the inventor claims
the following further advantages for his pail over those hith-
erto in use: Less chance of the introduction of dirt among
the edibles, on account of all the edges fitting outside; great-
er economy of space; the convenience of separate apart-
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ments ; simplicity of construction, and easy putting together;
saving of material in construction, besides the permitting of
much greater utilization of scraps.

For further information address the patentee, F. E. Hei-
nig, 89 Floyd street, Louisville, Ky.

Temperature of the Earth,

At the recent annual meeting of the Geological Society
of Glasgow, the president, Sir William Thomson,gave a lec-
ture on ‘“ The Conditions of Underground Temperature at
Different Depths.”” The various classes of variations occur-
ing, and the mathematical nvestigations which had been
made by various eminent observers of the phenomena re-
terred to, notably those of Fourier, who had done much on
fhe subject of underground temperature, were considered.
Suchobservations were difficult to make with correctness,
on account of the changes of temperature caused by the
opening of the ground for the placing of the thermome-
ters. The best form of thermometer was that having a long-
shaped bulb.

It was found that, generally speaking, the temperature
of the earth increased by 1° Fah. for every 50 feet of depth.
There were some considerable exceptions to this, the tem-
perature increasing faster, which was apparently due to vol-
canic action.

By making use of the knowledge acquired by observations
and supposing the earth at one time to have been in a molten
state, this condition could not be placed further back than
about 400,000,000 years.

Among others of his bequests was the sum of $700,000 for
an observatoryon the summit of the Sierra Nevada, which
all lovers of Science hoped would be accomplished. Alas!
how uncertain are both man and riches!

TOMLINSON’S IMPROVED CHIMNEY COWL.

The construction of the new chimney cowl herewith illus-
trated issuch as to prevent currents of air descending the
chimney cap in stormy weather,
this being effected by suitable
provision for imparting an up-
ward impetus to the incoming
currents. The flue which con-
stitutes the cowl is secured to the
chimney by a flange, and carries
above a suitable cap or hood. In
the sides are a series of air open-
ings, from the top edges of which,
and exterior to the flue, project
shields, A, which are adapted to
shed water or wind, should the
latter tend downwardly. From
the lower edges of the air open-
ings extend inwardly projecting
deflectors, B, the length of which,
as well as of the openings, is less
than the diameter of the flue.
By this means a space is created
beside the ends of the deflectors,
as well as between their inner
edges, through which the pro-
ducts of combustion can passand
readily escape at the top of the
flue. The air openings can be
formed on all sides of the flue,
or on but tivo, as in the present
instance.

If a current of air strikes the
cowl on either side, it will
enter through the openings and
be turned upward by the deflectors. A suction is thus
created within the flue, and the eduction of smoke accele

The Lick Donations.

Some time ago Mr. James Lick, of San Francisco, deeded a
large portion of his great estate, in trust for public purposes
of an educational and philanthropic character, reserving a
modest income for himself. For this good deed he was
highly commended all the world round. Now he revokes
the trust; and concluding that he has not done justice to his
relatives, and that he can carry out his own purposes more

satisfactorily, he confirms the steps hitherto taken by the

HEINIG'S IMPROVED DINNER PAIL.

trustees, and resumes possession of his property. The world
will be obliged to revoke much of the praise heretofore be-
stowed on Mr. Lick,unless he shows that his change of mind
inthis instance does not involve the abandonment of his
great scheme of good.

© 1875 SCIENTIFIC AMERICAN, INC

downward, the deflectors will turn it sidewise and outward.

State and county rights for sale. Paten-
ted February 9, 1875, to Mr. Joseph Tomlin-
son, Mount Vernon, N. Y, who may be ad-
dressed for further information.

Magnetization.

M. J. Jamin’s researches point to an impor-
tant modification in the construction of mag-
nets. Suppose that a great number of plates,
which, after being separately magnetized to
saturation, are placed together. The magne-
tism of the combination will be seen to in-
crease up to a limit which cannot be passed,
and which is reached when the polar surfaces
are filled. Suppose that ten plates are re-
quired. If now we re-commence the same
experiment, apolying the same plates against
two iron armatures of a large surface, the in-
tensities will increase much more slowly, Dbe-
cause the sum of the magnetism is diffused
over a more considerable extent, and the
limit will not be reached till this extent is
is full. For this it may be needful to superpose twenty,
thirty, or forty plates, and, generally speaking, a num-
ber so much the greater as the armatures are larger. The
total power of the magnet will, therefore, increase with itg
armatures.
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THB GRAYHOUND.

The grayhound is one of the tallest of the canine race,
growing ccmmonly to the hight of about thirty inches, but
sometimes exceeds this by ten or twelve inches. The legs
being long and muscular, the abdomen contracted, and the
loins strong, the dogz has advantages over any other kind
for speed and endurance. His jaws arc elongated so that he
may seize his prey when at full speed ; his neck is long so
that he may lift his head high for sighting game, and he is
as remarkable for his keenness of vision asthe bloodhound
for his scent.

Representations of the grayhound are to be found on the
oldest Egyptian monuments, and the breed
is supposed to have originated in Western
Asia. The color and fur of the animal
have been much varied by climatic influ-
ences. The English grayhounds, kept for
centuries for the sport of coursing, are the
fastest of the species, and their hair is mo-
derately smooth, the colors being blacl,
slaty gray, or fawn. The power of follow-
ing game by scent is entirely absent in the
English dog; while the Scotch grayhound
(probably somewhat crossed with a deer-
hound) is remarkable for its keenness of
nose. The Irish grayhoundis very strong,
muscular, and courageous, and will geper-
ally come off best in a combat with a wolf.

In coursing, it is usual to match two
grayhounds against each other, and they
are fastened by their collars to a leathern
thong, with a snap hook operated by a
string. Boys go into the field, and beat the
grass or other crop with long sticks; a hare
gets up and runs. The starter, when the
hare has attained some distance, pulls the
string of the leash, and away go the dogs,
side by side and close together, with the
speed of the wind. The hare would soon
be run down were it not for its remgrkable
facility for suddenly doubling on its pur-
suers; and it will execute this maneuver so
rapidly as to run right past the dogs and away in the con- Z
trary direction before they can turn to catch it. But the su-,
periority in endarance of the grayhounds in time wears out !
the hare, and the fleeter of the two dogs will surely catch
it at last, killing it instantly by one squeeze on the ribs with
its long and powerful jaws.

THE KAGU,

New Caledonia, in common with other countries lying in
the South Pacific Ocean, contains a variety of ornithological !
species, peculiar to that region of the globe, and, besides, :
remarkable for the beauty of their colors and the singularity
of their forms. A number of curious birds have, of late

years, been transported from the colony above named, and !
confined in the various zdological
gardens of Europe, where their
habits have been carefully studied
by naturalists. Among the speci-
mens wbich quite recently have
beeu added to the Jardin des
Plantes, it Paris, is the kagu, or
rhinochetr. jubatus, a representa-
tion of which we have reproduced
from the pages of La Nature.
The bird presents the charvacteris-
tics of the herons in general ap-
pearance, but careful study of its
osteology has resulted in its pro-
ving to be a species of crane.
The plumage, during life, is of
a soft grayish blue, but after
death changes rapidly to a dirty
yellow. The beak is long and
curved, and, with the claws, is of
a bright red. The plumes of the
neck and breast are rather short;
but as if to make up for this de-
ficiency, these on the posterior
portion of the head are long
enough to form a hump, which
the bird can raise orlower at will.
The tail is poorly developed and
the wings areill formed and short.
The pin feathers are streaked with
white and covered with bands of
black and brown. The size ofthe
body isabout that of a chicken,
and its conformation shows very

plainly that the bird cannot support itself in the air but for |

a very brief period.
The kagu is easily tamed, and even in its native state will ]

The Great Pen Maker.

At the recent ceremony of laying the foundation stone of
the science college which he is aboutto give to Birmingham,
Eng., Sir Josiah Mason said: ‘‘ The trade of steel pen mak-
ing, I have now followed for more than forty-seven years
until I have developed the works into the largest pen factory
in the world. This business and that of the split ring mak-
ing were my sole occupations until 1840, when accident
brought me into close relations with my late valued friend
and partner, Mr. &. R. Elkington, who was then applying
the great discovery of electro deposition; and through my as-

sociation with him in this undertaking I may claim a share

in the creation of a form of scientific industry which has so
largely enriched the town of Birmingham, and increased its
fame throughout the world. I mention these facts to show
you how the means with which God has blessed me have
been acquired, and to show, also, how natural it is that I
should wish to devote some portior. of those mea ns to assist
in promoting scientific teaching to advance the varied forms
of scientific industry with which, throughout my Birming-
ham life,I have been so closely connected.”

Paint for Shingle Roofts.
A correspondent of the New England Farmer says: ‘‘Inre-
gard to shingles, I have seen the highest cost shaved pine
failin ten years; and I expect the cheapest, sappy, sawed

THE AUSTRALIAN KAGU.

pine will last that length of time. Roofs are so expensive to
keep in repair that it behoves every man who has had expe-
rience with them to contribute what he can for the general

follow the plow to pick up grubs and earth worms, as readi- | good on this all important subject.

ly as the crow. In its habitsit resembles the rails, espe-

In the future I intend to lay low priced shingles—say from

cially in approaching prey, when its serpentine and brusque | $2.75 to $4 per thousand—and paint them with & coat of tar
movements of the neck and body closely resemble those of |and asphaltum—say one barrel coal tar, costing $3; ten

that class of birds.
them with great care.
Measures are to betakento acclimatize the kagu in France,
as a protection to farmers against insects; while its present
rapid rate of disappearance in New Caledonia will probably
result in the careful guarding of the species in that colony.
BATTERY carbons can be readily cut with a handsaw mois-
ened with water,

The hen lays two eggs, but conceals

pounds asphaltum at 3 cents, 80 cents; ten pounds ground
slate at 1 cent, 10 cents; two gallons dead oil at 25 cents, 50
cents, which should be added after the other has been wet-
ted and thoroughly mixed.

I consider the above mixture as good as anything that can
be put on to shingles, as it will thoroughly keep the water
out; and if dry they will not rot under the lap, nor will the
nails rust, and I know of no reason why they will not last as

long as I shall want shingles. The mixture shonld be put
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on hot, on a dry day, and upon a dry roof. Ground slate or
asbestos is fireproof; so, also, is the tar, after it has dried
thoroughly. The last shingles I had cost $2.75 per thousand ;
laying, $1.75 per thousand; nails, 25 cents per thousand;
paint, 12 cents per thousand, and I now consider it as good
as any roof I ever had or saw.”

Street Pavements.

In a paper read before the Edinburgh and Leith Society,
Mr. J. H. Cunningham describes very ably the relative mer-
its of the various kinds of street paving used in the cities of
Great Britain, namely, the Macadam, Telford, granite block,
asphalt, and wood. He says:

On the whole, we may conclude that maca-
dam and macadam concrete roadways, al-
though they may answer well in secondary
streets, should not be laid in main thorough-
fares. We may also conclude that neither
this system of road-making, nor any develop-
ment of it, is likely to produce the street of
the future.

‘Wood and asphalt pavements are in seve
ral respects superior to granite. Much less
mud and dust is formed on them, and they
are comparatively free from noise. They are
also safer, except when thoroughly wet. I
am not aware that granite is in any respect
superior to either of them. Even if they
should turn out to be more costly, owing to
their requiring repair more frequently and
having to be renewed sooner, I think the ad-
vantages already mentioned will more than
compensate for the extra price. Only long
and extensive experience can settle this point
satisfactorily, because many indirect benefits
are secured by their use, which it is not easy
to estimate in money ; and there are many ex-
penses connected with all pavements which
are not usually included under the head of
maintenance. On the whole, it seems proba-
ble that either wood or asphalt is destined
gradually to supersede granite as a paving
material, at least in large and wealthy towns.

It therefore only remains for us to find out which of them
makes the best, or, to quote the Pall Mall Gazette, the *‘ least
objectionable” road surface. Mr. Haywood has fully re-
ported to the Commissioners of Sewers of the city of London
as to the relative advantages, together with the probable ex-
pense and durability of these pavements. In 1873 he made
a very extensive series of observations, in order to ascertain
their relative safety. Allowing for all modifying influences,
he found that wood is safer than asphalt, as not only fewer
accidents occur on it, but those which do happen are of the
kind least injurious to horses and obstructive to traffic.

Further, Mr. Haywood considers that wood is the most

quiet, but also the dearest; that theyboth can be kept equal-
ly clean, and will probably be
found equally durable. That
they can be laid and repaired
with about equal facility, but
that the best repairs can be made
in asphalt.

The general impression left in
reading the report is that, except
as regards safety, there is not
much difference between them.
Wood is, however, about twice
as safe as asphalt.

Let us see which of these two
pavements is likely to endure
best, judging from theoretical
considerations alone. Wood
pavement is constructed accord-
ing to Macadam’s principles, as-
phalt according to Telford’s.
Wood is laid on a comparatively
soft foundation, and the whole
roadway forms a kind of elastic
arch, which partly resists vertical
pressure, by distributing the
thrust horizontally through its
entire substance. In asphalt
roadways, on the other hand, the
concrete foundation may be con-
sidered the real road, the asphalt
being merely a sort of protection,
which gives a smooth surface,
and can be easily renewed as it is
worn away. But this combina-
tion is, I fear, devoid of elastici-
ty. Elasticity is without doubt essential to the permanence
of a roadway. This quality certainly appears to be secured
in improved wood pavements, though not in asphalt But
it may be contended that the asphalt covering hasin tself
sufficient elasticity, and that it acts like a sheet of vulcan-
ized india rubber. Possibly a concrete bed covered with a
sheet of vulcanized.india rubber might form a good road. I
think a less yielding surface is desirable, and that elasticity
of form is likely to give better results than mere elasticity of
volume. For these reasons I venture to think that improved
wood pavement will ultimately be found superior to Val de
Travers asphalt, and that the introduction of the former has
been a decided step in the right direction. I also think that
we may look for further improvements in modifications of
this system, and that a roadway having the requisite surface
qualities, combined with elasticity of form, will always be
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superior to one whose chief recommendation is mere so-
lidity.

The first cost of the improved wood pavement and the as-
phalte pavement in London is the same, nam:ly, $4 to $4.50
per square yard. Cost of repairs per annum also about the
same, namely, 50 cents per square yard.

A PRIZE PLAN FOR A FIREPROOF HOUSE.

On page 280 of our volume XXXI., we announced the
offer, by the Merchants’, Farmers’, and Mechanics’ Savings
Bank, of Chicago, Ill., of a premium of $1,000 for the best
set of plans and specifications for a fireproof dwelling house,
of not less than five rooms, and a total capacity of at least
5,500 feet. Up to the end of last year, thirty applicants for
the prize had put in an appearance, and a committee have
since been occupied in investigating the merits of the de-
signs. They recently awarded the prize to Mr. A. J. Smith,
of Clark street, Chicago, whose plans were for a one story
house, 20x43; a two story house, 18x264; and a two story
store and dwelling, 22x57. The cost of these buildings, res-
pectively, is to be $1,200, $1,700, and $3,600.

l
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Fig. 1.—FRONT ELEVATION.

The one story dwelling house is a ‘building 48x20, of five
rooms, consisting of parlor 13x104, and two bed rooms 10x6}
each. The hight of each room will be 10 feet in the clear
between floor and ceiling. An important feature in this
plan is that, should a fire occur in the front part of the build-
ing, the rear portion may be preserved intact, and zice versd.
The outside walls are hollow from foundation to roof. The
floor, beams, and rafters are wood, protected from fire by con-
crete, one and one half inches thick on the ceilings and un-
derneath the floors; and the roof is covered with tin on the
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Fig. 2. —PRINCIPAL STORY.
top of the concrete. Thorough ventilation is provided by
flues adjoining the fire flues, and topped out in the chimney.
There is a ventilated air space underneath the ground floor,
preventing dampness from arising; and there is also a ven-
tilated air space between the ceilings and roof, to prevent the

Fig. 3.—~SECOND STORY.
heat of summer from affecting the rooms.
will be lined with flue pipes eight inches square. There will
be a drain pipe, connected with sinks and closets and with
main sewer, to carry off all surface water, slops, etc.

The fire lues

The two story dwelling, of which we present a front ele-
vation, Fig. 1, and the ground plans, Figs. 2 and 3, is a build-
ing 263x18, with five rooms, two on the ground or principal
floor, and three on the upper floor, the sizes of which are:
Parlor 12x10, and kitchen 12x12. The three upper rooms are
for bed rooms, the sizes of which are, respectively, 11x9,
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Fig. 4. —BECTION AT 4, B, C, D.

84x74, and 84x74. This building hasa cellar forcoal and wood,
fitted up with water closet. Thesize of cellar, within walls,
will be 12x20. The upper story and the principal story will
be each 9 feet in hight, and the cellar 6 feet 6 inches.

The building with store and dwelling combined is 22x57.
The entire principal story is occupied with store room. The
upper story is divided into seven rooms, consisting of two
parlors, 11x12 each, bed room 11x11}, bed room 13x94, bed
room 104x94, kitchen 13x11, dining room 13x11.

The three buildings are similar in construction. 'T'he
cheapness of the structures is unquestionable, and we trust
it will be long ere their fire-resisting qualities are put to the
test.

AWater Rat taking an Artificial Fly.

A correspondent writes to Land and Water as follows: ‘“In
Mr. Buckland’s chapter on ‘The Rat,” he mentions the catch-
ing of a rat by one of the fliesof a friend while fishing,
hooked by chance ; but I remember fishing with my father for
trout in the May fly season,in one of the Derbyshire streams,
when a water rat dashed out from his hole in the bank and
took the fly in his mouth (the fly was the natural drake or
May fly). After playing with him some time, he swam to
the side, became entangled in some dead branches, and,
breaking the hook away, escaped. Although I have been
an ardent fisherman, this is the only instance I have known
of the rat actually seizing the fly.”

A sHAFT has been sunk at Lawton, England, for the pur-
pose of pumping up brine, to be conveyed by pipes to the
coke ovens in connection with a colliery, a distance of two
or three miles, there to be converted into salt by means of
the waste heat from the ovens. The cost of the undertaking
will, it is said, exceed $200,000.

DECISIONS OF THE COURTS.
United States Circuit (())(;Il:rt.--Southern District ol
0.

PATENT LUBRICATOR.—WILLIAM W. PELTON AND HIRAM TAYLOR 8. GARD~
NER WATERS, JOSEPH J. STARR, AND CHARLES D. JOHNSON.

|In equity.— Before EMMONS and SWING, JJ.—December, 18714.]
STATEMENT OF FACTS.

|Gardner Waters filed an application for letters patent for an ‘‘Improve-
ment in Lubricators,’’ March 31, 1868, On the 21st of A pril,1868. Hiram Tay-
lor made an application for a patent for substantially the same improve-
ment. Both ag]pucauons were rejected by the examiner. Waters narrowed
his claim, and thereupon received a paten t of limited scope ; but Taylor per-
sisted in his claim, and upon appeal secured his patent, which was Issued to
him June 23, 1868.

When Waters learned that a patent had beenissued to Taylor witha *broad
clalm,’’ he filed a second application, asserting therein a claim for the in-
vention substantially as covered by the Taylor patent, and demanded an {n-
terference. This was granted him ; and upon the final appeal to one of the
{ndges of the Supreme Court of the District of Columbia, he was adjudged
ql\e 8!(;})01‘ inventor; and accordingly letters patent were issued to him June
29, .

The present suit under the Taylor patent had heen begun in November,
1868, complainant’s testimony being duly taken after the issue was
oined.
J In December, 1869, defendants flled an amended and supplemental an-
swer, claiming that Waters was the first inventor, and setting up the inter-
ference decision.
Issue was joined upon thi: answer, and testimony for defendanas, and
ebutting proofs for complainants. taken and filed in 1870,
This hearing was had at the October term of 1874,

At the hearing the defendantsobjecte 1 toa certified copy of an application
for a patent made by the complainant Taylor in September,1867, which,it was
claimed, descriped the device in controversy, on the ground that the copy
of the application referred to drawings as being a part of the original ap-
plication, no drawings, however, being attached to the copy. The objec-
tion was sustained by thecourt.)

Emioxs, Circuit Judge, delivered the opinionof the court.

‘The patent of the complainant, Taylor, antedates thatof the defendant,
Waters, and he is entitled to the presumption that his invention is novel.

This presumption is of importance only where the testimony is conflicting,
and any cons iderable doubt is involved as to who 18 the first inventor. It %s
of but-{l It has, however, been much ar-

ued.
gThe defendant insists that his application was made earlier than that of
the complainant, and therefore his patentis tohave relation to the date of
its Alling. As a general rule, this is undoubtedly true.

Wedonot intend to question, or even qualify. any of the cases on tie
subject, which we recentl consldered and applied in thecase of the Dental
Vulcanite Company »s. Willis. These judgments;assert several exceptions
to the application of the rule.

1f,intermediate the first and second application, the patentee manifests
an actual Intention to abandon the first, his patent will have relation to
the last one only. His actual intention severs the proceeding. The law
deems the application terminated and as bearing no relation to the patent,
which rests solely on the lastone.

A withdrawal of a first application, and the reception of the fee paid
back from the departmen -, under the statute,is also a severance of the pro-
ceedings. The application so withdrawn is not deemed part of any pro-
ceeding. under a subsequent proceeding for a patent.

These are but illustrations of exc:ptions to the general principle, which
deemsthe first in aseries of applications for a patent as that upon which a
patent depends.

We think the case before us comes within thereason of these exceptions.

Under the first agpllcation of thedefendant heactually received a patent,
after having amended his specificationsso as to exclude the present device.

T

ttle consequence in this case.

The subsequent application in such circumstances must be deemed tha
commencement of a new proceeding, and as thatalone upon which the pat-
ent granted in pursuance of it depends.

This Jast application was subsc(zueut to that of complainant’s patent;
and, as the{ areboth for precisely the same device, the presumption is in
favor of priority of invention on the part of complainant.

The complainant swears that in the fall of 1866 he cast an impervious
Joint upon the neck of a bottle. He proves his statement by a blacksmith,
who came to present an account,andsaw such a bottle in his shop; and the
complainant’s brother testifies that healso saw it at asubsequent period.

1f his rights depended upon our adopting the theory that he completed
his invention at that time, such means, we should dismiss the bill. Posi-
tive as the testimony is. the fact of successat a ?erlod 80 earlyis too incon-
sistent with his subsequent conduct, manifestly evincing an entire igno-
rance of the thing we think he subsequently invented. Such singular stories
are {ncldem in nearly all these controversiesin reference to priority of in-
vention.

Parties frequently prove the making of some fixture which is destroyed;
of some model whichis lost; and some conversation which has never been
acted upon sufficiently early to antedate hisopponent. VVe couldgive many
reasons why we fear the history of this castor bottle finds its origin in the
fact that the defendant in his testimony places his discovery about a year
earlier than we think it was invented by any one.

Farirore satisfactory and convincing is the proof that the complainant, in
the latter part of 1867 and subsequently, was making and vending, in large
quantities, the patented device. The defendant’s agent, Pelton, who was
gelling at that time a different article for the defendant, in the fore partof
1868, bought of the complainant a number of lubricators of the Kind in
question, to supply the place of an inferior article, manufactured by the de-
fendant, which he had sold for him, and which, on account of theirleaking,
had to be supplied by a better.

1t is needless to recapitulate the proofs; they are abundant and uncontra-
dicted, toshow that, from the latter part of 1867 forward, the complainant
was in thefull nanufacture and sale of the patented device. There is no
satisfactory evidence of its invention before that date. Itis with this con-
cession that. we grant him a decree.

To overcome this case and prove the defendant to be a prior inventor, he
himself swears that, in the latter part of 1366, he too made an imgervioua
Jjoint upon the neck of a glass globe, tested it with steam, and placed it upon
the crosshead of an engine, where it worked successfully, as he proves by
Henderson, the colore englneer,for threesuccessive years. The witnesses,
R%{nolds andPhillips, with more or less confirmation, sustain Henderson.

Ve are absolved from the duty of contrasting this proof with other un-
questioned facts in the case, for the purpose of ascertaining whether it was
not 1867 instead of 1866 that this successful lubricator was made, because the
defendant’s own statement as a witness renders it wholly unnecessary. He
says, most explicitly, that. though he did succeed accidentally in making
one close joint upon the neck of that single globe, he tried in vain, for five
months thereafter, tomake another. He says he broke many bottles in the
attempt ; that he did not even partially succeed but in a single {nstance dur-
ing the five months; and thatonc leaked s badly it was unfit for use. It
was not until 1868 that he learned how to produce a close joint, and at a
time considerably after complainant was publicly manufacturingthem. The
accidental making of this one gomt without any knowledge on the part of
the producer of how to accomplish it, with utter inability on his part to pro-
duce another like it, {8 not invention. His ignorance was so complete con-
cerning the mode of its production that he himself swears he not only did
not attempt their manufacture, but laid aside a large stock of material dur-
ing this period for the making of a wholly different article. These he did
manufacture, and Eut upon the market through Starr & Pelton, his agents.
He not only had not invented a close joint, but he had so little hope of suc-
cess that he %repared extensively for the making of a different and inferior
lubricator. In these circumstances a single fortuitous success is by no
means invention, within the protection of the patent law. He not only did
not and could not give it to the public, but he did not possess it himself. It
might as well be claimed that he, that should be carrying three bottlesina
hasket, which being accidentally broken, their contents mixing in unknown
quantitiesupon the earth makes some¢ useful compound, and enters upon a
series of experiments for the purpose of ascertaining, if possible, its rela-
tive proportions, but who does not succeed in doing so until after another
has success[ull{ completed the discovery, can antedate him by proof of the
casualty by which he saw the same thing produced. When the defendant
saw the first bottle on the crosshead of the engine, without any knowledge
of the mode by which he could make another, he stood in no other relation
to it, as far as the patent law {8 concerned, than if it had been placed there
by somebody else.

It {s not necessary to consider the many other factsin the case whichtend to
show that the defendant in fact obtained his knowledge of the device from
thecomplainant. We referto a few of them only, asillustrating the right-
fulness of the principle we apply to thedefendant’s testimony. hen Pel-
ton, his agent for the sale o})a different manufacture, as late as 1868, pre-
sented the defendant with one of the complainant’s lubricators. he pro-
nounced it impracticable, He sald they could not be p -ofitably made, and
that Pelton did not know how many bottles must necessarily be broken by
the complainant in making his lubricator.

Other analogous proofs exist. We refer to these single instances only to
show the inconsistency of treating that man as an inventor who is 8o dis-
couraged by his own failures, and the repeated breaking of his bottles, that
he pronounces the attempt impracticable, and is himself at that time manu-
facturing a different and poorer article nearly a year and a half after the
mysterious production of tne close joint which the court is asked to believe
was placed upon the crossheads in 1866.

‘We think the presumption of the law arising from the anterior patent of
the complainant i8 consonant with the inference of the fact to be drawn
from the testimony.

The cumgmnant was the first inventor ot the lubricator described in his
patent. Theaccidental making of one in 1866 by the defendant,if every-
thing occurred precisely as he swears it did, i8 not invention in any sense.
There can hardly be sald to be a contlict lof testimony in reference to the
fact that the complainant, for many months before the defendant did so,
manufactured and put these articles on the market.

There may be a decree for the complainant in the usual form.

%Reuben Syler,for complainants,
. W. Kittridge. for detendants. |

NEW BOOKS AND PUBLICATIONS.

TRANSITS OF VENUS, a Popular Account of the Past and Coming
Transits, from the First, observed by Horrocks in A.D. 1639, to
the Transit of A. D. 2012. By Richard Proctor, B.A., Author
of ¢ Other Worlds than Ours,” etc. With Twenty Plates and
Thirty-Seven Woodcuts. Price $3. New York city: R.
Worthington & Co., 750 Broadway.

The subject of this volume and the renown of {ts author combine to ren-
der it most acceptable at the present time. The signal success of the recent
observations has given a universal impetus to the public interestin the
question, and there is no doubt that the transit of 1882, which will be visible
in all parts of New England and the Middle and Southern States, will be
watchec by millions of our people, anxious to behold the strange spectacle
on which the solution of so many mighty problemsdepends. Mr. Proctor’s
work 1s complete as a history of the phenomenon, and as a lucid and author-
itative explanation of {ts phases, and its great import to scientific investiga-
tion; and the maps and illustrations, executed in a beautiful and veryaccu-
rate manner, give additional value to a book which we unhesitatingly pro-
nounce to be the best treatise which has yet appeared on the subject.

TaE ORBITAL SYSTEM OF THE UNIVERSE. By Antony Welsch,
Clinton, Iowa. Clinton: Allen & Bowers.

We have been led, by a brief perusal of this volume, to wonder upon the
facllity with which books get into print. Here is a work full of chaotic
ideas, written in gross violation of the English language, on a subject of
which the author gives us no reason to believe that he has the slightest com-
prehension himself, and on which he does not begin to attempt to enlighten
his readers; yet 160 pages of it are printed in good style and well bound, and
some hundreds of dollars must have been disbursca, v. hich the author or his
publisher will never see again, unless there comes # cataclysm of the intel-
ligence of the human race,

THE INEXPEDIENCY OF AN IRREDEEMABLE PAPER CURRENCY. By
John Stuart Mill. New York city: Henry L. Hinton, 744
Broadway.

A timely reprint of a convincing argument against unlimited and per
petual indebtedness.

OUR CURRENCY, WHAT 1T IS, AND WHAT IT SHOULD BE. By John
G. Drew. New York city: Henry L. Hinton, 744 Broadway.

A REVIEW OF SENATOR JONES’ SPEECH ON THE BANKING AND CUR-
RENCY BiLL. By Henry S. Fitch. San Francisco, Cal.: Bosqui
& Co., Clay and Leidesdorff streets.

These two pamphlets are earnest protests in favor of the policy of paying
an old debt with a new one, and are not above the average of their class of
literature.

TRANSACTIONS OF THE AMERICAN INSTITUTE OF MINING ENGINEERS.
Volume II. Easton, Pa.: Published by the Institute, T. M.
Drown, Sccretary, Lafayette College.

The American Institution of Mining Engineers has a high reputation
among our scientific bodies, and certainly none is doing or can do more
valuable work. The future prosperity of this country depends in chief on
the development of her enormous and varied mineral wealth: and the pro-
fession which is to ploneer this progressive movement fortunately contains
many of our most illustrious scientists. We commend this volume to the
perusal of all who are interested in the present industries and the future
possibilities of the United States.

ONTHE ALLEN GOVERNOR AND THROTTLE VALVE, a Paper read be-
fore the Institution of Mechanical Engineers, London, by

We think the acti n wholl{ terminated the first proceedm%. It was ended
in the accomplishment of {ts object. The decision of the department was

acauiesced in; and its inal judgment obtained.
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Berent Dmerican and Horeign Latents,

Improved Method of Softening Umbrella Ribs.

John McAuliffe, New York city.—This improvement relates to the
softening of the ends of umbrella ribs, to facilitate the boring or
punching of the holes for the wire by which they are fastened to
the collars. It consists in standing the ribs in a bath of hot lead,
and letting them stand while the bath is cooled down gradually to
atmospheric temperature.

Improved Apple Slicer and Corer.

Henry H. Siler and Thos. A.Brooks, St. Lawrence, N. C.—The in-
vention consists in arranging a series of cutters so as to be adjusta-
ble to and from the center, to cut out a core of greater or less di-
ameter; in a cutter bed made up of sections that slide upon each
other and upon base blocks; also in a ring plate provided with slots
and perforations arranged in a circle.

Improved Device for Soldering and Capping Cans.

Richard Henry Smith, Baltimore, Md.—This invention relates to
certain improvements in machines for capping cans; and it consists
in a soldering iron holder having a rear recsss, and adjustable both
vertically and horizontally by a sliding support and binding screws.
The invention also consists in the combination with a revolving
table of separate detachable and independently rotating plates, hav-
ing clamping devices for holding different sized cans.

Improved Gang Plow,

Stephen S. Scheumack, Victoria, Tex.—The invention consists in
combining a crossbar—placed above and having arms that straddle
the axle—with another crossbar having a vertical adjustment, where-
by the gangplow can be equally well employed for preparing, cul-
tivating, and seeding land.

Improved Soldering Machine.

Wm. D. Brooks, Baltimore, Md.—This invention comprises a series
of valuable improvements by which the caps and heads of fruit,
oyster, and other cans may be soldered in a rapid, thorough, and
economical manner, the cost of manufacture being thereby reduced
from twenty to forty per cent, while the joints are close and re-
liable.

Method of Securing Pins to Artificial Teeth.

Orin 8. Bixby, Syracuse, N. Y.—It is well known that in the manu-
facture of artificial #eeth platinum is employed as the material of
the pins that fasten the tceth to the plate, because it is the only
commercial metal that will not fuse or oxidize in the heat and ven-
tilation to which the teeth must be subjected in baking them. By
this invention the pin cavities are made in the inner or back side of
the teeth before the latter are baked, and the pins are not set in the
cavities until after the teeth are baked, so that material other than
platinum may be employed.

Improved Sugar Cane Cutting Machine,

Julius Robert, Gross Seelowitz, Austria, assignor to Dr. Otto
Kratz and R. Sieg, New Orleans, La.—This invention relates to a
patent granted to same inventor October 30, 1866. It consists essen-
tially of detachable cutter-holding plates for connecting the cutters
to the cutter-carrying wheel, contrived for the ready removal of the
cutters for grinding, and the application of other plates with sharg-
ened cutters, to be used while the dull cutters are ground and at-
tached to their attaching plates, two sets of plates and cutters being
used. These plates are also useful for adjusting the cutters for cut-
ting thick or thin.

Improved Lever Press.

William O. Watson, Albany, Ga.—This improvement in lever
presses consists of toggle levers to work the main lever, connected
to the capstan by a rope passing over intermediate pulley blocks in
a manner calculated to increase the leverage without the corres-
ponding diminution of the speed consequent to the ordinary me-
thod.

Improved Butter Worker.

Frank B. Aldrich, Chicago, I1l.—In this butter worker the rollers
are so formed as to take hold of the lumps of butter and draw them
through the machine, and to prevent the butter from working out
to the ends of the rollers, and there sticking. The rollers are grooved
longitudinally in such a way that the projections between said
grooves are concaved upon the forward side, and rounded upon the
rear side, and concaved or beveled upon their end parts.

Improved Dental Reflector.

Francis M. Osborn, Port Chester, N. Y.—This reflector may be ap-
plied to a dental clamp to show the cavity of the tooth distinctly,
so that the dentist can see just what is to be done, and also watch
the progress of the work. The invention consists in a disk provided
with a reflecting surface upon its front side, and a ball stem upon
its rear side, and the arm provided with a spherical socket upon one
end, and spring clamps upon its other end.

Improved Vegetable Slicer.

Aimé Vuillier, Newark, N. J.—This consists of an implement hav-
ing a spiral cutting blade, with side-extending cutting rings at the
upper end, for entering the vegetable and slicing out of the same a
twist of two separated spiral pieces. The implement is very simple,
and executes its work with remarkable celerity.

Improved Hoof Trimmer.

Andrew Shirran and William J. Givens, Pacheco, Cal.—In operat-
ing the knife a disk is given a revolving motion, thereby winding
morec or less of a band on its surface in cutting, and in releasing the
band in every backward movement of the knife. In operating with
the machine the shoulder of a slotted head is placed against the
outside of the hoof. The bearing surface of this shoulder is faced
with a concave piece of brass, which receives the rim of the hoof.
This arrangement throws the knife toward the center of the hoof,
and by working the lever back and forth the knife will be made to
work from the center to the outer edge of the hoof. The knife is
convex and attached to thelower end of the handle.

Improved Land Pulverizer.

Angeline Underwood, Carrollton, Ill.—Two strong wooden frames
are placed side by side, and to the middle parts of the side bars are
bolted bearings for shafts. Upon the shafts are placed a number of
circular disks. The two frames incline freely in either direction to
adjust themselves to any unevenness in the surface of the ground,
and small friction rollers keep the frames from twisting when the
machine is in use. The frames turn freely, and at the same time the
ends of the tongue crossbar are prevented from dropping down.
To therear bar of the frame are attached scrapers of a width to
scrape off any soil that may adhere to the cutters, and which might
otherwise prevent the cutters from entering the ground to the re-
quired depth. The cutters are designed to enter the ground to the
same depth as the plows, so as to cut in pieces all sods, clods, and
lumps that may have been turned under by said plows.

Improved Washing Machine.

Gideon Huntington, Toronto, Canada.—In this washing machine a
clothes-holding open work drum is arranged to rotate in a tub set
over a furnace. The drum isreciprocated by a rocking standard, a
horizontal bar pivoted thereto, and straps which are wound in re-
versed directions around a pulley of the drum shaft, and attached
to said bar. By applying the foot to the rocker, the standard is
vibrated and the desired motion imparted to the drum,

Srientific Qmevican,

Improved Animal Hopple.
John D. Wilson, Round Grove, Kan.—The animal is placed within
an enclosure formed by a fence made of a single wire, supported at
a shortdistance above the ground. To its legis attached a hopple
on which are devices which catch on the wire fence when the ani-
mal attempts to pass over or crawl under the same.
Improved Flour and Middlings Purifier.

George Washington Brown, Metropolis, Ill.—A pressure chamber
is arranged at the head of the reel to receive the air from a blast
fan. A perforated tube surrounds the shaft, and is considerably
larger, to form an air conductor extending along the reel about
three quarters of its length, with one end opening into the pressure
chamber to receive the air, conduct it along in the reel, and dis-
charge it outward to the cloth, to aid in separating the bram and
light matters from the middlings while falling about in the reel.
The partition between the pressure chamber and the reel is perfor-
ated to allow the air to blow in the reel and along it. Below the
reel is a long triangular air conductor over the conveyer, receiving
air from the pressure chamber, and delivering into the space below
the bolt. Along the top of the case is a wide conductor, and along
each side is a narrow one ; and under the wide conductors is another
one, in triangular form, receiving and discharging air in the same
manner, but discharging it more directly upon the cloth, mainly to
keep it clear, while from the other conductors it is more particular-
ly designed to fill the space with air to counterbalance that blown
into the reel, and prevent the latter from unduly forcing the im-
purities through the reel. At the top of the fall boards there is a
conductor for taking up the impurities from the flour and mid-
dlings as the air rises up through them while descending from the
reel to the conveyer below.

. Improved Saw Set.

Josiah B. Titus, New York city, assignor to himself and John
McLean; of same place.—This consistsin a sliding jaw piece in a
slotted frame or plate having a bridge which supports an adjusting
screw. The screw turns freely in the bridge and moves the slide, so
that the jaw can be adjusted to suit the thickness of the saw.

Improved Candlestick.

Wells Kilburn, Napa City, Cal.—The invention consists of an im-
proved candlestick, formed of spring jaws and a loose tube, provided
with a cross wire in its lower part. In using the candlestick, the
candle is placed in the tube, the wire is placed between the jaws,
and the tube and candle are pressed down to the saucer. The in-
clined or rounded side edges of the jaws guide the wire, and enable
the said wire to push back and pass said enlarged upper ends, both
in passing down and in passing up. When the candle is burned
down to the top of the tube, the tubeis raised, which brings the wire
against the lower end of the candle and raises it. When the candle
has been raised sufliciently, the:tube is again lowered, leaving the
candle supported by the jaws.

Improved Clothes Line Support.

John N. Fuller, Cleveland, O.—The top piece consists of two cir-
cular prongs which branch off, with suitable interval between
them, from the socket part of the head piece of a pole. The hooks
are left open at opposite sides for admitting first the introduction
of the rope or line into one hook, and then into the other, so as to
be secured rigidly by the same. The pole or supporter is then
raised with the clothes line and firmly planted into the ground by
the pointed socket.

Improved Toy Arrow Shooter,

John H. Wales, Milford, Mass.—This invention consists of a toy
formed of a tube, provided with an open ring upon one side of the
arrow and the rubber band. In using the toy the tube is held in
one hand, the arrow is passed through the tube from its forward
end, and the rubber band is passed over the rear end of the arrow.
The rear end of the arrow is then grasped with the thumb and fin-
gerof the other hand and drawn back to put the rubber band under
any desired tension. The arrow is then released, and the elasticity
of the rubber band will throw it from the tube with considerable
force.

Improved Stove Grate,

Williain Walsh, Albany, N. Y.—This consists in a grate made
in two parts, one of which parts is vibrated laterally similar to or-
dinary grates, while the other part is susceptible of a perpendicular
movement to raise the fuel from the other part.

Improved Device for Holding Pipe Fittings.

Thomas P. Hardy,New York city.—This improved chuck for hold-
ing pipe fittings and other objects while being tapped is so con-
structed as to allow the fittings to center themselves upon the taps.
The device opens its jaws to receive and discharge the fittings, and
will move said jaws out of line with the taps to allow the fittings to
be conveniently inserted.

Improved Top for Salt and Pepper Boxes.,

George D. Paul, Brooklyn, E. D., N. Y., assignor to Paul Brothers
& Co, New York city.—A gridiron-shaped stirring and crushing
frame is arranged close under the top, to slide on a rod. It is pro-
vided with a thumb piece projecting out through one side of the
cup, and also with a spring, the thumb piece and spring acting to
push the crushing frame along beneath the top of the cup forward
and backward, to crush the lumps that may fall upon it and stir the
finer particles when packed against the cap, all so that the perfora-
tions will always be kept free.

Improved Butter Worker.

Jacob L. Englehart, New York city.—In using the device, the
butter is placed upon a cloth, which rests on a bench, and is crushed
and worked by a flexibly pendent corrugated block, as it is moved
up and down by the revolutions of a crank shaft. The excess of
liquid flows down the grooves of the bench. When the butter
has been sufficiently worked upon the cloth and bench, it is trans-
gerred to the finishing table.

Impreved Chimney Top.

Henry Becker, Blauveltville, N. Y.—This is a conical chimney top,
whose base plate is provided with outwardly curved lugs, that bind
after passing through the corners of the flue opening on the sides of
the chimney coping.

Improved Molding Machine.

Aaron Miller, Ringtown, Pa.—This improved foot power molding
machine, for working regular or irregular moldings upon the edge
of lumber, may be adjusted to run the cutter head in either direc-
tion, as may be desired. Devices are previded which serve to drive
the cutter head at a uniform velocity.

Improved Cotton Scraper and Chopper.

William H. McClaugherty, Seguin, Tex.—This is an improved
machine for scraping cotton and chopping it to a stand, which is so
constructed that it may be readily adjusted to leave the hills at any
desired distance apart, and to scrape the ridge to any desired
depth.

Improved Gun Carriage.

Nels E. Johnsen, Chelsea Naval Hospital, near Boston, Mass.—
This consists in the peculiar construction of a compr-essor or {ric-
tion bar and compressing device for holding the carriage in posi-
tion, and for lessening the recoil of the same when the gun is fired ;
also in a novel device for locking the carriage to the compressor
bar, and in a windlass and rope mechanism for running the gun in
and out,
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Improved Breech-Loading Ordnance.

Nels E. Johnsen, Chelsea Naval Hospital, near Boston, Mass.—
The breech block is raised and closed down by a screw, and is hinged
tothe breech. The screw works through the extreme of breech as
through anut,and whenit is turned back the breech block israised by
virtueof a joint bar. The piece to which the joint bar is hinged, and
through which the screw works, is fastened by a small sleeve, and is
carried back and forth with thescrew. The breech piece is carried
back and forth by the screw on guides. A piece on the end of the screw
isconnected with the breech piece by a fork, which allows the screw
to turn and move the breeeh piece back and forth on its ways, and
a lip on the end of the breech block closes down into the groove in
the screw piece. A spring plunger in the breech block is drawn
back by a lever when the breech block is closing, and prevents the
block from being blown upward when the piece is dischargcd.
This gun may be loaded at the muzzle, if preferred ; but ordinarily
the brecch block will be elevated to a perpendicular position, and
the charge inserted, the screw being drawn back.

Improved Animal Trap.

Isaac V. Newsom, Eatonton, Ga.—The animal enters a dark bait
chamber, and, on attacking the bait, pulls down a treadle and shuts
the door of the trap behind him. At the same time, he opens an
orifice into a light chamber, into which he escapes, and in so doing
moves mechanism which sets the trap back to its original condition,
ready for another visitor.

Improved Shoe Brush,

Israel Joseph and J. Albert Joseph, New York city.—This is a box
made with rounded side edges, and open at the top and one end.
Thecoveris made with rounded sides and open at one end, and the
whole is combined with the back of a shoe-blacking brush. Two
small brushes have their backs and handles formed to fit upon each
other and the blacking box, and into the cavity of the box attached
to the back of the blacking brush.

Improved Neck-Tie Shield.

Reginald R. Parker, Indianapolis, Ind.—This invention consists in
providing the shield with a strap loop for receiving a neck-tie and
and button loop.

Improved Screw Plate,

George R. Stetson, New Bedford, Mass.—The ways are each fixed
on a pivot, at the side of the opening next to the adjustingscrew, so
that they can swing out of the opening freely at the other end to
facilitate the changing of the dies. At the opposite side of said
opening is astud, which enters a socket in the back of the die to
fasten the dies and the ways in working position.

Improved Watch Case Spring.

Constant W. Wadsworth, Peekskill, N. Y.—The spring is made in
two parts, which may be readily adjusted upon each other to bring
the screw holes of one part into line with the screw holes of the
watch case, so that it may not be necessary to mar said case by
forming a number of screw holes. With this construction, also, the
spring will not beliable to break when in use.

Improved Peat Moldinz Machine.

Jean Francois Bocquet and Victor Alexis Bénard, of Paris,
France.—This invention relates to an improved machine for mold-
ing peat that has been crushed and mixed or reduced to a homogc-
neous condition in a grinding or other mill. The peat thus pre-
pared is received into a hopper or box, above a set of traveling
molds, formed chiefly of a series of suitably articulated plates, said
molds being revolved by and around polygonal drums, and the peat
being thus formed into blocks, and deposited on the ground or
other surface. The molding machine travels along a rack or toothed
rail, whereby the peat bloeks are laid regularly and close together
in a row.

Improved Smoke and Cinder Comnductor.

Daniel Brancher, of Lincoln, and Jacob L. Ring, of Mount Pu-
laski, Ill.—The conductor is made of separate pieces of pipe slipped
together, having flanges and telescopic slides between the cars to
allow the cars to move back and forth. Slots in the outside pieces
and pins limit the longitudinal motion of the parts. This joint sec-
tion and flange, made of rubber, gives additional flexibility to the
conductor. Spring hooks, placed on the outer slotted piecesin re-
versed position, hook over the flanges and hold the parts together.
This forms the coupling of the conductor, and enables the con-
ductor to be pushed back over the projecting roof of the car when
aot in use.

Improved Combined Clothes and Quilting Frame.

Melvin Churchill, Helvetia, Wis.—This is a quilting frame com-
bined with a clothes rack, the two being connected so as to be used
for either purpose when required, so that they may be folded into a
small space for storage, transportation, or when not in use.

Improved Ice Former.

Stephan Krauss, Clifton, N. Y.—A small stream of water is allowed
to flow upon the apex of an upper tier of spouts. As the concavi-
ties of the spouts of the upper tierfill with ice, the water will drip
from their edges upon the spouts of the tiers below. The water will
also fall upon pins, and will thus be further subdivided. In this way
the water will be exposed to the air in films, drops, and very small
streams, and will be very rapidly frozen. When a sufficient quan-
tity of ice has been formed, the apparatus may be covered with a
shed, so as to serve as an ice house for storing the ice.

Improved Grain and Straw Lifter.

Donald Crane, Knight’s Landing, Cal.—This is composed of ropes
interiaced,and forming a kind of net, madein two parts and attached
to timbers or bars, and divided in the middle. YWhen the load has
been transported to the desired place for unloading, a derrick is
provided, on the hook of which rings attached to the ropes are
placed, and the entire load is lifted from the wagon and swung
round over the place where it is to be discharged. Suitable mech-
anism then allows the parts of the lifter to separate and discharge
the load.

Improved Stencil Cutter.

Patrick L. O’Brien, New York city.—This invention consists of a
stencil-cutting device, which is guided longitudinally and laterally
on suitable supporting and sliding frames, and adjustable to pro-
duce single and double, straight, circular, or curved lines, being
readily operated by one hand, while the stencil plate or shect is fed
to the cutting knifc with the other hand.

Improved Bag Fastener.

Charles W. Harvey, Waterloo, Iowa.—This bag' fastener is formed
by the combination with cach other of a rubber block, a screw, and
two metallic washers. The mouth of the bag is gathered in the
usual way, the string is passed one or more times around it, and is
then passed once or twice around the outer washer, and is drawn in
between the said washer and the body of the bag, where the clas-
ticity of the rubber will hold it securely in place.

Improved Watch Case Spring.

Jules Menegay, Brooklyn, N. Y.—This consists of a watch case
spring, made of uniform thickness throughout itslength. and fittcd
in a dovetail groove in the inner face of a scction of the rim of the
case. The latter is split for a short distance from one cnd, and is
provided with a clamp screw tor pinching the split parts upon the
edges of the spring, so as to hold it at any point. The spring can
thus be shifted to any needed extent for adjusting it to the case
after the spring holder has been fixed in the rim of the case, and
can thereby be adjusted more accurately.
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Buginess and Rervsonal,
The Charge for Insertion under this head is $1 a Line.
Agricultural Implements, Farm Machinery, Seeds,
Fertilizers. R. H. Allen & Co.. 189 & 191 Water St..N.Y.

Magic Lanterns, Stereopticons of all sizes and
prices, for Parlor Entertainment and Public Exhibitions.

Pays well on small investment. Catalogues free. McAl-
ister, Man’f’g.Optician, 4) Nassau St.,N. Y.
Wanted—Willow Peeling Machines. Send de-

scription and price. H.B.Bear,Harrison,O., Shaker Box.

Parties requiring Oil for heavy work will find
E. H. Kellogg’s ** Excelsior Cylinder Oil,’’ manufactured
by E. H. Kellogg, 17 Cedar St., New York, not only supe-
rior for Cylinders (from the fact of its cooling qualities
as well as its clearing away all verdigris accumulating by
the use of Tallow), but as well adapted to all heavy bear-
ings where heavy bodied oil is required.

For Sale—A new patent fora Cross-Cutting Ma-
chine, the hest in the market. Can beseen in operation,
124 Goerck St., New York. Inquirefor Geo. Marshall.

For Sale—A lucrative patent on Christmas Tree
Candle Holders. Address Wm. Ulrich, 49 Montgomery
Street, Newark, N. J.

For Sale—Two Sturtevani Pressure Blowers (Nos.
S & 9). rPerfect condition, Price $200 each. Address
W. H. Adams, Bridgeport, Conn.

I'or Sale—One 2d Hand 4 H. P. Roper Hot Air
Engine. Price $195. E. I*. Landis, Lancaster, Pa.

Responsible advertising agencies are a great ad-
vantage to both advertiser and publisher. Geo. P, Rowell
& Co., No. 41 Park Rew, New York, are known as con-
ducting the largest advertising business ever gecured by
one house, and are also extensive dealers in printing
material.—Northern Budget, Troy, N. Y. |

Wanted—To take charge of a Cotton Mill as Su-
perintendent. Best of references given, if required.
Address W, B. Hurst, Box 23, TFall River, Mass.

How to lay out teeth of Gear Wheels. Price 50c.
.\ddress E. Lyman, C. E., New Iaven, Conn.

Soap Stone Packing in large or small quantities.
Walrus Leather Wheels for polishing any Metals.
Belt Studs for fastening Leather or Rubber Belts.
Baxter Wrenches for difticult corners.

Greene, Tweed & Co., 18 Park Place, New York.

Three Secogd Hand Norris Locomotives, 16 tuns
each; 4 ft. 8% inches gauge, for sale by N. O. & C. R. R.
Co., New Orleans, La.

Mechanics, Attention !—Ior the latest improve-
ments in the manufacturing and building interests, sec
the ¢ Manufacturer and Builder,” Terms, $2.12, or :31.06
for six months, including postage. Specimén copies free,
Austin Black, Pub., 37 Park Row, N.Y., P.O. Box 4379,

For Sale—Factory. Two Stories, 36x20—Engine
and Boliler, 40 horse power—Shafting, Steam Dry House,
Sheds, etc. Lot, 340x220 ft.. Good chance for manufac-
ture of cheap furniture or agricultural implements.
Hardwood lumber in abundance and cheap. Address,
for particulars, Sayer & Co., Meadville, Pa.

Agents.—100 men wanted ; $10 daily, o1 salary,
selling our new goods. Novelty Co., 300 Broadway,N.Y.

Waggener’s ¢ Standard Wages Tables”—the best
in use—showing Wages for1 to 60 hours at $1 to %50 per
week. Extra cloth, $1. Sent post paid. Catalogue of
Practical Books free. D. B. Waggener & Co., 42 Wal-
nut St., Philadelphia, Pa.

Thomas’s Fluid Tannate of Soda never fails to
remove Scale from any Steam boiler; it removes the
scale-producing material from all kinds of water; cannot

njure Boiler, as it has no effect on iron; saves 20 times its
cost both in Fuel and repairs of Boiler; increases steam-
ng capacity of Boiler; has been tested in hundreds of
Bollers; has removed Bushels of Scales in ringle cases.
It 18 in Barrels 500 1b., % Bbls. 250 1b., 34 Bbls. 1251b..
Price 10 cents per 1b., less than g price of other prepara-
tions, and superior to all others. Address orders to
N. Spencer Thomas, Elmira, N. Y.

For Tri-nitroglycerin, Mica Blasting Powder,
Electric Batteries, Electric Fuses, Exploders.Gutta Per-
cha [(nsulated Leading Wires, etc., etc., etc., result of
seven years’ experience at Hoosac Tunnel, address Geo.
M. Mowbray, North Adams, Mass.

For Sale—Valuable Manufacturing Property:
commodious buildings; driving-power, shafting, belting,
etc; good order. Great sacrifice. For description, ad-
dress ¢ The Cosmos,’’ St. Charles, Mo.

For the cheapest and best Small Portable Engine
manufactured, address Peter Walrath, Chittenango,N.Y.

Faught’s Patent Round Braided Belting—The
Best thing out—Manufactured only by C. W. Arny, 301 &
803 Cherry St., Philadelphia, Pa. Send for Circular.

Price only $3.50.—The Tom Thumb Electric
Telegraph. A compact working Telegraph Apparatus,
for sending messages, making magnets, the electric light,
glving alarms, and various other purposes. Can be putin
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on receipt
of price. I. C. Beach & Co., 263 Broadway, New York.

Zero-Refrigerator with Water Cooler. Best in
the World. Send for Catalogue. A. M. Lesley, 21 W,
23d street, New York.

The Lester Oil Co., 183 Water St., N.Y., Exclusive
Manufacturers of the renowned Synovial Lubricating Oil.
The most perfect and economical lubricant in existence.
Send for Circular.

Wash Stands, New Styles, Marble Tops, can be
used in any situation. Prices very low. Send:for a cata-

ogue. Bailey, Farrell & Co., Pittsburgh, Pa.

Send for Circular of a very Superior Boiler Feed
Pump. D. Frisbie & Co., New Haven, Conn,

Steam and Water Gauge and Gauge Cocks Com-
bined, requiring only two holes in the Boiler, used by all
boiler makers who have seen it, $15. T. Holland, 57 Gold
St., New York.

See N.F. Burnham’s Turbine Water Wheel ad-
vertisement, next week,on page 269.

Millstone Dressing Diamond Machines—Simple,
effective, economical and durable, giving universal satis-
action. J. Dickinson, b Nassau St., New York.

Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes. Address Rumsey & Co., Seneca
Falls, N. Y., U. S. A.

Peck’s Patent Drop Press. Still the best in use.
Address Milo Peck, New Haven, Conn.

Genuine Concord Axles—Brown,Fisherville,N.H.

Spinning Rings of a Superior Qualty—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

Hydraulic Presses and Jacks, new and second
band. Latbes anod Machinery for Polishing and Buffing
Metals. E. Lyon. 470 Grand Street New York.

The ¢ Scientific American” Office, New York, is
fitted with the Miniature Electric Telegraph. By touching
little buttons on the desks of the managers signals are sent
to persons in the various departments of the establish-
ment. Cheap and effective. Splendid for shops, offices,
dwellings. Works for any distance. Price $6, with good
Battery, F. C. Beach & Co., 268 Broadway, New York,
Makers, ©end for free illnstrated Catalogue.

Small Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass.

Hotchkiss Air Spring Forge Hammer, best in the
market. Prices low. D. Frisbie & Co., New Haven, Ct.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa. for
lithograph, &c.

Temples and Oilcans. Draper, Hopedale, Mass.

For Solid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.

Mechanical Expertin Patent Cases. T.D. Stetson,
23 Murray St., New York

All Fruit-can Tools, Ferracute, Bridgeton, N. J.

Grindstones—4,000 tuns. Berea Stone Co.,Berea,0.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

plaster molds on p. 58, vol. 24—E. L. will find dir-
ections for making colored paper for manifold
writing onp. 363, vol. 3.—E. L. will find a correct
rule for ascertaining the curvature of the earth
on p. 393, vol. 31.—S. H. M. will find directions for
preparing bones for manure on p. %5, vol. 81.—
J. W. R. will find a recipe for a gold wash on p. 43,
vol. 30.—C. R. B. will find a recipe for fine blacking
on p. 283, vol. 31— W. 8. R. will find directions for
making a pot for melting metals on p. 235, vol. 2.
Plaster of Paris is the best material for making
molds for small castings.—J. E. M. can repair the
silvering on looking glasses by following the direc-
tions on p. 203, vol. 3L.—J. S. H. will find full direc-
tions for mounting chromos on p. 91, vol. 31.—C. E.
will find a good recipe for axle grease for heavy
bearings on p. 90, vol. 31.—W. . T. will find are-
cipe for waterproof cement for aquariums on p.
202, vol. 35.—A. A. will find a recipe for bronze
for use on brass on p. 283, vol. 31.—E. F. can make
his tent waterproof by using the varnish described
on p. 347, vol. 81.—L. K. Y. will find a description of
water glass on p. 154, vol. 82. Furniture polish is
described on p. 315, vol. 30. Muriate of ammonia
can bebought for a small fraction of what it would
cost anamateur to make it.—L. J.B. will find a de-
scription of the manutacture of rubber stamps on
p. 136, vol. 3L.—J. P. A. will finda formula for the
proportions of a safety valve on p. 197, vol. 3L.—
W. W. H. will find a description of sailing faster
than the wind on p. 136, vol. 28—E. W. will find di-
rections for waterproofing muslin on p. 347, vol. 31.
—(C. M. B.willfind that etching on glassis described
on p. 409, vol. 31.—J. R. M. will find directions for
calculating the diameter of the driven pulley on
Pp. 28, 13, vol. 25.—C. D. will find directions for ma-
king colored lights on pp. 58, 154, vol. 30, and pp.
90, 219, vol. 31.—S. F. S.will find an answer to his
queries as to lime light in our reply to J. H. 8., p.
218, vol. 82.—C. C. willfind directions for casehard-
ening plow mold boards on p. 202, vol. 31.—C. L.
and W. B. A. will find directions for imitating
bronze on gun barrels on p. 171, vol. 32.—W. B. A.
will find that iron can be softened by following the
directions on p. 123, vol. 31, for steel.—C. L. D. will
find directions for laying out a sun dial on p. 409,
vol. 29.—H. D. E. will find a recipe for waterproof
blacking on p. 155, vol. 26.

(1) F. D. D.asks: Why is it that oscillating
engines are not used on steamboats or by manu-
facturers? A. They are, to some extent.

(2) H. C asks: What degree of angularity
can be given to a wedge of cast iron, tinished
smooth and thoroughly lubricated, without its
being forced back by the compression of wood in-
to which it is driven? A. It must not exceed
twice the angle of friction between the wedge and
the surface. An average value of the angle of
frictionis 534°, so that, for such a case, the angle
of the wedge should not be greater than 113¢°,

(3) T. J. A. & Co. ask: What is the process
of cupellation ? A. The principle depends upon
the property which lead possesses of absorbing
oxygen at a high temperature, und of forming
with it an easily fusible oxide, which imparts ox-
ygen with facility to all those metals which yield
oxides which are not reducible by heat alone.
Most of the oxides thus formed unite with the ox-
ide of lead, and produce a fusible glass, which is
easily absorbed by a porous crucible made of
burnt bone, termed a cupel; while any silver that
the mixture contains is left behind in a bright
globule, which admits of being accurately weighed.
The cupels are prepared from bone ash (burnt to
whiteness, and ground to a fine powder), by moist-
ening it with water; a suitable quantity of the
mixture is placed in a mold, and the required
form and coherence is given to it by the blow of a
mallet or of a press; the cupels are allowed to dry
thoroughly before they are used. The method of
cupellation you can tind described in any good
book on chemistry.

4) J. & D. N. say: You mention a large
magnet, weighing half a tun, that can raise twenty
times its weight. At what distance would a mag-
net of that strength, being stationary, draw an-
other magnet of the same strength not stationary?
A. We can give you no general rule for determin-
ing magnetic attraction of this description. Much
depends upon the quantity of current flowing
through the helices.

(5) G. W. S. says: I am running an engine,
12x24 inches stroke, with a common slide valve set
to cut off 9§ stroke, making, with throttle wide
open, about 63 revolutions. If I shut my throttle
to reduce the speed 1o about 55 or 56 revolutions,
withno load on, I have no back lash, neither have
I back Jash when load is on; but as soon as load
comes off, I have back lash, and in consequence I
must slow down my engine. Why have I back
lash without load, and none with?  A. It appears
probable, from your statement, that the governor
does not control the engine properly; so that when
the work is removed, the speed of the engine is
changed. It would beimpossible, however, for us
to give a definite opinion without further knowl-

edge of the situation,

(6) S. H. M. says: I have a small steam
chest which is cracked near one of the bolt holes.
What will make a perfect steam joint? The chest
is of castiron. A. If it cannot be brazed, you
might apply a patch with tap bolts, either driving
a rust joint or using a piece of sheet rubber for
packing.

(7) H. F. R. asks: 1. What should be the
thickness of shell for boiler of one horse power,
to bear 135 1bs. with perfect safety? A. We have
no idea of the size of a one horse power boiler. 2.
‘What power would each of two engines give, the
one 134x4 and the other 2x6 inches, with 100 lbs.
boiler pressure? A. The power would depend
upon the piston speed, which you have not stated:
but you will find numerous rules in back num-
bers by which you can make the necesgary calcula-
tions. 3. Whatare the addresses of the Cooper In-
stitute and Cornell University? A. Cooper Insti-
tute, New York city; Cornell University, Ithaca,
N. Y. The tuition is free at the Cooper In-
stitute. Byaddressing the presidents of the insti-
tutions named,you can doubtless obtain full infor-
mation in regard to their relative advantages. 4.
Has there been any contrivance patented to light
the gas in any part of aresidence by electricity,
each jet to light independently of all others, but
all getting the spark from one battery? A. We
think that something of this kind has been intro-
duced. 5. Tsthere a portable forge made of boiler
iron, arranged to use all the extra or lost heat to
generate steam to run a small blower, or the steam
from several such forges to drive a light steam
hammer? A. We have never seen anything of the
kind.

(8) B. asks: Will pine wood ignite by com-
ing in contact with a pipe through which live
steam is passing? A. Not unless the steam is
greatly superheated.

(9) M. E. C. says: 1. I have a small boat
with upright boiler two feet in d‘ameter. I have
4 or 5 feet of common one inch iron dipe in the
firebox, connected to the crown sheet and side of
firebox, and of course there is a good circulation.
A friend says that these pipes will burn out very
quickly if I use the boat in salt water. 1s thisso?
A. The pipes would soon burn out if scale were
formed in them, which would be very likely to oc-
cur by theuse of salt water. 2. 1f I wish to take
this boat to Florida by inland navigation, would
the boat have to be inspected? A. Yes. Apply
to the inspector in your district.

(10) W. R. J. asks: Are there any Barker’s
centrifugal millsnow in use ? A. We believe there
are some turbines constructed in such a manner
that they are virtually Barker mills. They do not
meet with much favor, however, since the Barker
mill is by no means an efficient machine.

(11) A. H. C. asks: 1. At what power would
you rate an engine that is 8 inches bore by 15 inch-
es stroke, running at 120 revolutions a minute and
using steam at801bs.? A. About12 horse power.
2. Do you think steam-rveted boilers are as good
as hand-riveted? A. Yes, if a good machine is
used. 3. Do you think double rivets along the
sideseams of a boiler make it any stronger? A.
Yes.

(12) O’B. & D. asks: 1. What size of wire
rope will be strong enough to draw 7,000 1bs. up an
inclined plane of one foot rise in three? A. From
56 to 34 of aninch in diameter. 2. Will the wire
rope work satisfactorily on a wooden drum 15
inches in diameter? A. No. It would be better
to make the diameter of the drum from 24 to 30
inches.

(18) C. D. says: On p. 8¢ of your current
volume, it isstated, that five minutes before a cer-
tain explosion occurred, the water stood at 3 inch-
esabove the flues. By a long experience with
steam boilers, I have become convinced that the
water at such times is converted into foam, and
entirely fills the boiler. Upon pressing the gage
the water has the appearance of being fiush, while
inreality the boiler was nearly dry. A.We would
be glad to receive some tacts in corroboration of
your statement.

(14) W. 8. S. asks: How is burnishing done,
with the use of a burnisher? A. By rubbing the
tool rapidly over the work.

What kind of briar roots are pipes made of ? A.
They are made of knotly roots of the common
heath, which is found abundantly in Europe, and
tosome extent in this country.

The cone pulley on my lathe has 3 sizes for
change of speed, 214, 44, and 734 inches. I want
to make a treadle wheel so that uvne band will suit
the three sizes. What rule can I work by? A.We
hope soon to publish a simple explanation of the
method.

I wish to make some stamps for marking clothing.
T have the printer’s types, and I wish to make the
impression of the types in something that I can
run the old typesin after being melted. What
will answer? A. Plaster of Paris.

(15) W. L. asks: 1. Which will stand the
greater pressure. a pipe one inch in diameter’ or a
pipe six inches in diameter, provided both pipes
are of the same material and of the same thick-
ness? A. The former. 2. In a boiler with steam
up, is the pressure greater or less below the water
level than above? A. Greater.

(16) S. says: A train of cars is going round
a curve. The outside wheelmust go a greater dis-
tance than the inside one, yet they are geared to-
gether. Please explain it. A. If the wheels are
notconed, one must slide. If the wheels are coned,
the one on the outer rail will be larger than the
other, so that it is possible there may be no slip-
ping. Of course this can only occur when every-
thing is rightly proportioned; and in general there
is some slip even with coned wheels, though it is
usually reduced by coning.

(17) G. G.C. says: I have a foot latheon

which the belt doesnot run true, but runs 4 inch
off of both large wheel and pulley wheel, Is this
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because the shaft and lathe bed are not parallel?
A. Itis either on that account or because the pul-
leys are not round or are not centered properly.
You can make the adjustments, if required, by
measurements.

(18) C. asks: Who first invented the dial
sceam gage, Eastman, Bourdon, or a German en-
gineer? A. We believethat the Magdeburg gage
was the first. Perhaps some of our readers have
definite information on the subject.

(19) C. A. C. asks: 1. What can I use to fill
up blow holes in sowme small steamn cylinders, sub-
jected to 100 1bs. pressure? A. Braze plugsin the
holes. 2. Will a steel boiler be better than ar iron
one tor a two horse engine? A. The steel boiler
can be made lighter than an iron one of the same
strength. We do not know that it would have any
other advantuge.

(20) D. E.B. asks: Can a common slide or
rock valve be set to work expansively? A. Yes.

What were the seven wonders of the world? .\,
The pyramids of Egypt, the tonb of Mausolus,
the temple of Diana, the walls and hanging gar-
dens of Babylon, the Colossus of Rhodes, the
statue of Jupiter, the watch tower built by Ptol-
emy.

(21) W. H. B. says: L. 0. S. says that the
same power will do the same work with a 60 inch
as with a 30inch saw. I do not see how it is possi-
ble for an equal power to move (through a log) a
60 inch saw. Of course the 60 inch has double the
leverage from center to verge, consequently thc
power to drive such a saw successfully would do
twice the work of the smaller saw. But I cannot
see how he gets away with the short lever in favor
of the small saw. Admitting the verge of each to
trravel at same speed, of course there must be an
increase of specd only at the expense of power.
A. In the case of the large saw,the pressure onthe
engine piston must be doubled, but the piston
only moves half as fast.

(22) L. C. W. says: My water pipe, leading
from main in street to house, is frozen. Some two
or three hundred fellow townsmen are in the same
fix. Some few have dug up the street and side-
walk and thawed the pipes out, but this is very
expensive and difficult, owing to the frozen condi-
tion of the earth. Isthere any plan by which they
could be thawed out from the inside of the house?
A. It can often be done by forcing steam into a
pipe from a small boiler.

(23) G. A.McL. asks: What is agate, used
formaking buttons, etc.? A.It is a variegated
chalcedony. Itis supposed to have been formed
by a deposit of silica from solutions intermittent-
ly supplied, and deriving their concentric waving
courses from the irregularity in the rocky walls
of thecavityin which they were formed. The
colors are due to traces of organic matter, or of
oxides of iron, manganese, or titanium.

(24) J. C. K. asks: What kind of a locomo-
tive isthe Fairlie narrow gage engine, with smoke
stack at each end? Is the boiler solid through-
out? A. Yes; it is all one boiler, and the two
trucks, with the engines, are each pivoted so that
they can swing.

(25) W.S. C. says: Can steam power be
uged in place of horse power in threshing wheat
with the same machine? A. Yes.

If two boilers are supplying a third one with
steam, will the third one have double the amount
of pressure of the other two, orwill steam be of
equal pressure in all? A. The pressure will be
equal in the three boilers.

How should a whiffletree be made so as to hitch
2 horses against one, giving equal advantage to all?
My notion is that the middle hitch should be made
so asto give the single horse %4 of the lever, and
the 2 horses just 14 of it. Am I right? A. Yes.

Will pewter or lead do to make a cylinder head
for a small steam engine 1x2 inches? A. Yeg, but
it will not be very serviceable.

(26) J. E.R.says: I have an 18 inch circu-
lar saw for sawing stove wood. I have it set to
double the thickness of saw, and it is perfectly
straight. I have run it at different speeds; yet
when it is a few inches in the wood it blackensthe
wood on both sides,though I can see through all
the time on either side. A. The bends in the teeth
areprobably too far from the point. Have the
bend in the teeth on a true curve to the extreme
cutting point, so that no part of the tooth can
touch against the timber except the extreme cut-
ting point, and you will obviate the trouble. The
teeth of your saw probably wedge and bind in the
kerf,about one third thelengthof the tooth from
the point.—J. E. E., of Pa.

(@7) E. F. F. asks: 1. What will be the ef-
fect of interting teeth two gages thicker than the
saw? Will not the teeth be likely to expand the
saw more than the light teeth? A. If properly
fitted, the thick teeth would have no more tend-
ency to expand the saw than those of the same
thickness as the saw plate. 2. Would such a saw
stand to saw frozen beech, if the blade is proper-
ly hammered, using such teeth on 34 or 1}4 feed?
A.Such a saw, if properly made and kept in order,
will stand to saw any kind of frozen timber. But
in a saw forordinary use, there is no advantage in
having the teeth thicker than the plate of thesaw
at the rim.—J. E. E,, of Pa.

(28) S. A. H. asks: With a column of wa-
ter of a given hight, and a tube leading out from
its base, twining up and opening at a level with
the base, and all the proper conditions of free pas-
sage secured, to what hight, proportional to the
columng, will the jet of water spurt? A. From 50
to 75 per cent.

(R9) D, A. R. says: I want to make a magic
lantern. I have two lenses?}$ inches in diameter
and of 8 inches focus. Will these do? A.Place are-
flector and a light in the focus of the fixed con-
densing lens, then the slide in the focus of the ob-
Jective, the latterin a sliding tube, both with plane

side to light,
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(30) T. M. says: I have seen a small battery
consisting of two cells, with zincs 2x2 inches and
14 inch thick. The exciting fluid was sulphate of
mercury. The cells were black. Are they made
of rubber or carbon? A.They are probably carbon.
Such cells and also positive plates are made of car-
bon deposited in gas retorts by the splitting-up of
too highly heated hydrocarbons. In default of
this, mix coke or charcoal powder with molasges to
a stiff paste, mold, bake, and heat red hot.

Who sells second hand scientific books? A.
Scientific books out of date are of but little value.

How can I grind and polish smalllenses ¥ I can-
not get rid of the scratches in lenses of about 1
inch diameter. A. Repeat the fine grinding with
emery that has been suspended in water one hour,
then pouredott and settled ; repolish with rouge
or putty powder treated in like manner.

Is there a practical way to transform motion in-
to heat? A. Two flat iron disks rotating in oppo-
site directions were found exceedingly wasteful of
power.

B E. J. 8. asks: What is the distance of
Jupiter from the sun ? .. Mean distance 475,692,~
000 miles.

(32) L C. C. asks: What is the difference
in bulk between 1 1b.gold and11b. silver? What
is the ditference in value? A. These metalsin our
coinage contain % of purc metal, alloyed with
copper. It may be profitable for you to work out
the answers yourself, from the following' data:
Value of 11b. of pure metal: Gold $30145, silver
$18'83. Weight of a cubic inch in Ibs.: Gold 0697,
silver0-381.

(83) W. B. C. says: On p. 36, vol. 32, you
describe a new light invented by MM. Delachanal
und Mermet, of Paris. The description is hardly
full enough. You say: “The flask is filled with
spongy fragments, which imbibe the carbon sul-
phide.” Isthe carbon suiphide the liquid bisul-
phide? 2.Do youunderstand that only a sufficient
quantity of thisliquid 1s applied to saturate the
porous substance, or would a surplus in the bot-
tom of the vessel be desirable? 3. Can yougivea
brief description of the St. Claire Deville apparat-
us and the Bunsen burner,as you understand
them to be adapted in this case ? A. In answer to
these questions, we cannot do better than*refer
you to Seience Record for 1873, p. 208,

1. Can you tellme how to stop the hissing noise
made by the oxyhydrogen calcium light, when un-
der heavy pressure? A.Slightly enlarge the open-
ing at the orifice in the jet. 2. Would enlarging
the oritice in either of the gas jets be equivalent
(in effect of producing greater light) to putting
heavier pressure upon the bags? A. It would sim-
ply tend to render incandescent a larger surface of
thelime, with a corresponding decrease in the in-
tensity of the light from each point of the heated
surface.

(34) G. R. asks: How many times is an ob-
Ject increased in size when viewed through a mag-
nifying glass of a power that increases the diame-
ter 1,500 times ¢ I contend that it is increased 2,-
250,000 tirnes: my adversary says that it is only
1,761,150. A. You are right.

(33) N. R. H. asks: What preparation is
used to stick gold leaf or powder to paper or card-
board, for book marks or illumination? A. Use
the slightest possible touch of oil on the surface,
and apply gold leaf. The powder is best applied by
mixing it with sizc.

(86) C. M. says: I wish to make microscopic
objectives of the following foci: 2, 1, 24, ¥4, }§inch.
What should be their respective dimensions? A.
Try the following tormula for a 1% inches, and let
usknow the result: Single front: Plano convex;
radius of curvature 06 inch, thickness 02 inch, di-
ameter 0'3inch. Triplet : Diameter s inch; com-
posed of a plano convex front lens 049 inch radius,
a double concave flint, radii 0-9 and 1'5 inches, and
a double convex, radii 1’5 and 1'7 inches. Rack
lens: 5§ inch diameter, plano convex, 2-7 inches ra-
dius. Convex lenses to be of a crown glass slide ;
the double concave to be flint (Chance’s heavy
glass).

(37) E. A. W. asks: Cana perspective draw-
ing be reduced to a mechanical drawing? A. Not
unless the object is represented in all its parts,and
the proportion of all the parts given.

38) E. L. asks: How can I remove the
glazefrom a cup, to make it porous for battery
use? A. Porous cups can be bought fora few
cents each from any dealer in telegraph supplies,
and it will not be worth your while to make them
by such a process as the one you enquire about.

(39) C. C.asks: How is zinc used as a sub-
stitute for lithographic stone? A. Itis used ex-
actly as the stoneis. It is convenientto attach the
zinc plate to a slab of stone or slate.

1. How is the wax removed from an electrotype
after itis taken out of the battery? My object is
to overcome the warping or twisting. A. Lift it
off. The plumbago prevents adhesion. 2. What is
used for fllling or backing, lead or type metal? A.
Either will do.

(40) L. W. F. says: Ihave made three good-
looking violins, that sound harshly. I used soft
pine for the top. Isthisright? A. No. The pur-
ity of tone of a violin depends on the hardness
and immutability of the wood of which it ismade.
Hence old violins are the most highly esteemed.
Look about for some very old hard wood; it may
sometimes be found when an old house is pulled
down.

(41) J. W. asks: How can I prevent chick-
ens from eating their own eggs? A. Fillan egg
shell with pepper, and give it to them to practise
on.

(42) J. C. R. asks: What is the best method
of keeping chickens clean and free fromvermin?
A. Give them plenty of gravel and dry sand to
rub themselves in.

(48) J. F.W. asks: How can I make shav-
ingsoap? A. Take genuine Naplessoap 4 ozs.,

powdered Castile soap 2 ozs., honey 1 oz., essence
of ambergris, oil of cassia, and oil of nutmegs,5
or6 drops each. Melt and mix. Smear the slight-
est portion of this soap on the chin, then use the
shaving brush wet with cold water. Do not put
water or the brush in the soap dish.

(44) J. B. S.asks: What can I use to polish
ivory with? A. Ivory turned in a latheis readily
polished by applying its own dust to it.

(45)R. J.S. asks: What isthe correct rulefor
ascertaining thesize of a fly wheel for any given
horse power of engine? A. Boulton and Watt give
the following: Multiply 44,000 times the length of
the stroke in feet by thesquare of the diameter of
the cylinder in inches, and divide the product by
thesquare of the number of revolutions per minute
multiplied by the cube of the diameter of the fly
wheelin feet. The quotient will be the sectional
area of the rim in squareinches.

(46) M. M. asks: How is the case-hardening
compound mentioned on p. 150, vol. 32, applied?
A. Mix the ingredients thoroughly and put the
iron articles, red hot, in the powder, and leave till
cold.

47 R. & W. ask: How can we find the
number of 1bs. pressure obtainable from a wheel
weighing 1,000 1bs., diameter 4 feet, velocity 100 re-
volutions per minute, geared 4 to 1,5 to 1,6 to1, or
7tol? A.Itwould be difficult to obtain an accu-
rate result in any other.way than by making a few
experiments, to get the necessary data.

(48) G. A. B. asks: From a post a gate is
hung which extends horizoatally 20 feet. In the
center of the gate, or ten feet from the post, the
gate has hinges, which allow one half of it to be
opened without disturbing the half next to the
post. Is the strain asgreat on the hinges of the
post when one half of the gate is folded back so as
to lie against the other half as when the whole
gate is opened, that is, when the second half is in
line with the first? A. The strain is the same in
both cases, but the moment of the couple which is
acting,and which representsthe tendency to break
the hinges, is twice as great when the gate is ex-
tended.

Can I get a tilm of copperon a piece of steel with
outa battery? A. Yes. Clean the steel and im-
merse itin a solution of sulphate of copper.

(49) J. S. M. asks: If a stick of timber is 20
feet long, 12 inches square at one end and 18 inches
square at the other, and of a uniform taper
throughout, what are the cubic contents of the
stick? A. 3l'664-cubic feet.

(50) E. D. F. says: Given the area and radi-
us of a circular segment to find the hight of the
segment. Is there any formula for finding this
exactly? A. No.

If two iron balls, one 1 inch in diameter and the
other 10 inches, are at the same instant dropped
from an elevation of 100 fcet above the earth,
will both touch the ground at the same instant?
A. The difference would not be essential ; but the
resistance of the air would affect the balls differ-
ently because the cross sections of the two balls
are as the squares, while the weights are as the
cubes, of the diameters.

(51) B. P. (. asks: Which isthe hest for a
a water pipe, lead or galvanized iron ? A. We can
recommend iron pipes, prepared with a coating of
pitch.

(32) F. R. M. asks: How many degrees
compose the angle f h k, making f h k=a, so that

1
cot.a=cot. 110°+ ———7
sin. 20°

Fairbairn’s “Mills and Mill Work,” part 1,p.160. Are
there any numbers, from 100° to 110°, and from 15°
to 20°, that will produce, according to formula, 30°
or nearly so for the angle f i k?  If there be such
numbers within these limits, please state them.
A. You can readily work it out with a table of
natural sines and tangents, by substituting proper
values in the equation and solving it. It will be a
good problem for some of our readers who are
beginning the study of trigonometry.

(58) M. B. L. asks: How can steam be su-
perheated in an ordinary flue boiler? A. You
must attach a superheater. 2. What is the piston
speed per minute in the fastest passenger locomo-
tives? A. From 700 to 800feet.

This formula is from

(54) F. M. A. asks: How can I prepare mu-
cilagefor officeuse? A. Make a concentrated so-
lution of gum arabic in hot water, and add to it a
little Bliitter sulphate of quinine, which will effec-
tually prevent it from molding. Only a very small
quantity of the last named substance is necessary.

(35) P. McL. asks: How can I make molds
with plaster of Paris? I have tried to doit, but
they come out full of airholes. A. Use your plas-
ter thinner when constructing the molds; and
when ready to cast the metal, heat them nearly to
the melting point of the metal; or thoroughly dry
the mold and coat it with a solution of shellac in
alcohol.

(56) H. & C. ask: 1. How can we make a
strong thick paste for pasting sheets of brown pa-
per together in large quantities? A.Melt together
in an iron pot equal parts of common pitch and
gutta percha. It is kept liquid under wuter, or
solid, to be melted when wanted. 2. Which makes
the strongest paste, starch or tiour? A. Prooably
flour. 2. Isalum of any use in paste? A. Yes, to
prevent its molding.

(57) H. J. M. says: 1. I find that if fully
hydrated oxalic acid be suddenly heated to about
300°, it isresolved into carbonic dioxide, carbonic
oxide, and formic acid. How can I separate the
formic acid from the other two substances? A.
Formic acid (C;H;03) is not known in the free
state. Its hydrate, or what is generally known as
formic acid, was originally obtained from red ants,
and was named from that source. This may be
obtained by immersing a glassretort or flask,about

one third filled with concentrated glycerin, in boil-
ing water, and adding to the glycerin as much dry
oxalic acid as it will cover. The mouth of the re-
tort or flask should be connected with a receiver in
such a manner that the formic acid distils over in-
to the receiver, while the carbonic acid escapes.
When it ceases to come oyer some fresh oxalic acid
is put into the retort, and the process is repeated
with the same portion of glycerin until enough
acid has been collected. 2. How can I render the
oxalic acid fully hydrated? A. What is commonly
called oxalic acid is the hydrate required. The an-
hydrous acid is not known in a free state.

(58) D. C. asks: How can I bore an oblong
hole 1x15§ inches and 1 inch deep in a block of
malleable cast iron (having sides and bottom per-
fectly smooth) in an ordinary turning lathe? .\.
The conditions, as stated, are incompatible.

(59) C. W, asks: I have a steam bhoiler,
hight 2 feet, diameter 1 foot, with a 2 inch lue
through it. The head is made of cast iron 1§ inch
thick, theshell being of 1§ iron. What pressure
will it stand with safety ? A. About 80 lbs. per
square inch.

(60) L. A. D. says: A. contends that a man
born in 180, and living now, would have lived in
both the eighteenth and nineteenth centuries. B.
contends that he would not. They will abide by
your decision. A. B.isright.

(61) V. H. N, says: A turbine of about 3
inches diameter proper, purchased by us, behaved
strangely. It was first located in the second story
of a printing house, and water was conducted to
it by a 3inch pipe connected ata right argle to
main in the street, then led 20 feet to cellar,thence
at right angle to tloor of second story (say 18 feet),
thence at right angle to wheel (1 foot). A 3inch
pipe, connected to bottom of wheel, discharged
water near point of entrance in cellar. having a
siphon end to make it an exhaust tube. Under a few
turns of valve (15 or more being required to open
it entirely) it drove a }§ medium and a 14 medium
job presses, with power to spare. Now presum-
ing the exhaust pipe to compensate for elevation
to second story, the fall was102 feet. It wasre-
moved up street, difference in elevation being 10
feet. A 3 inch supply pipeis connected with main
in street at right angle, thence runs 130feetto
wheel in cellar, attachments being made to the
pipe on the floor above. It gave scarcely any
power, after repeated examination, until 13 out of
16 apertures in wheel were closed with wood ; and
withvalve entirely open, it seemsto givelesspower
than the difference in elevation would justify.
The water discharges right from the wheel into an
open ditch. What is the cause? A. We judge,
from your description, that increasing the length
of pipe, and diminishing the elevation, cut down
tho head to a serious extent.

(62) M. U. asks: I have a steam engine 1#
inches bore x 3 inches stroke. What size should
the feed pump . be? A. You can make a plunger
pump with same stroke as the engine, and diame-
ter from % to }4 inch.

(63) W. B. says: 1. Thave asmall boiler 10
inches long with 5 two inch tubes half around a
fiveinch flue. The tubes are connected with it by
small picces of pipe. The water is placed in the
tubes and fire passes up between them and out at
top. The tubes are 1§ inch thick, and the ends are
secured by a bolt. What would be a safe press-
ure? A. One of 150 or 1751bs. per square inch, if
the boiler is well constructed. 2. What size of en-
gine oughtit torun? A. One developing from 14§
to ¥4 a horse power.

(64) 8. G. asks: 1. Will an engine of 2 inch-
esboreand 4 inches stroke be powerful enough to
run a foot lathe with 10 inch swing? A. Yes. 2.
What size of boiler should I use? A. Give it from
8 to 10 square feet of efficient heating surface.

(65) M. E. C. says: Our engine is 16x30
inches, and makes 80 revolutions per minute. It is
impossible to keep the journals cool. We have
ample power. It woulddo the work with 20 or 30
1bs. of steam. A. The piston speed is not exces-
sive, if the engine has large bearings and is in good
adjustment, with the valves properly set and the
partsin line. You may possibly find that the
trouble occurs from a reglect of some of these
details.

(66) E. R. (. asks: Can you give me some
information as to using lead pipe for carrying
steamn underground ? Will the expansion and con-
traction weaken the pipe? A. We have had no
practical experience with the lead pipe for this
purpose, but are inclined to think that it will an-
swer very well. We would be glad to hear from
any of ourreaders who have used it.

(67) E. W. P.asks: In an artesian well,
1,200 feet deep with 8%4 inch bore, what flow of wa-
ter per minute might be expected at a depth of 20
feet below the highest point to which water will
rise in the pipe, conceding that the supply at the
head is inexhaustible? A. We do not know of
any method hut experiment, applicable to such a
case.

(68) J. W. says: [ wish to build a small
steamboat 35 feet long and 20 feet wide, without
any upper work, save a frame and awning. Would
a five horse engine do todrive it? A. The engine
will answer very well. Use an upright tubular
boiler. You willrequire a license. We could not
answer your other question without more data.

(69) J. W. H. asks: What is the effect
on air, as regards volume, of increasing the heat
from say —20° to 80° Fah.? Does not the heat great-
ly increase the volume of air? A. If the volume
is maintained constant, the pressure increases. If
the pressure is maintained constant, the volume
increases.

(70) C.S. asks: 1. Will it be safe to use
condensed steam to feed the boiler with, and con-
vert it into steam again? A. Yes. 2. Will the
condensed steam be soft water? A. Yes.
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(71) E.G. P. says: I have seen the bottom
of small creeks coated over with ice, in shape cor-
responding with the shape of the gravel and small
rocks on the bottom. I found it much more diffi-
cult to walk across the creek, from the unevenness
of the bottom, than on clear ice on the surface.
Duripg this time there was no ice running on the
surface. How is this? A. Very likely the water
was frozen solid during the winter.

It is well known that heat and cold are antago-
nistic. Which of the two prcdominates? If all
heat were annihilated, can the amount of cold be
estimated? A. Heat and cold are only relative
terms, so that a body could not be cold unless it
had some heat. Were heat annihilated, we should
reach the absolute zero of our temperature scale,
and could take no more account of heat and
cold.

(¥2) L. F. M. and others.—The square of
the diameter (expressed in inches) is the number
of square inches in a square which has the diame-
ter for u side. It is also the number of circul ar
inchesin the circle (a circular inch being the area
of a circle whose diiimeter is one inch). Hence.
as a circular inch is about 0-785¢ of a square inch,
the square of the diameter multiplied by 0-7854
givesthe number of square inchesin the circle.

(73) W. 8, (. asks: What is meant by a
steam boiler priming? A. The boiler is gaid to
prime when water is mingled with the steam.

An artesian well is said to be one bored to a stra-
tum of water that will force itself up out of the
well, and that the water will rise as high as the
source of supply. How then can an artesian well
deliver water higher than its source? A. It can-
not, but the source of the water may be very dis-
tant. There are some artesian wells which are cs-
timated to be more than 200 miles from the source
of supply.

There isa kind of powder claimed to keep coal
oil from cxploding. Can that be done? A. No.
Thethingis a fraud.

Where does the supply of oxygen come from
that we breathe? A. Animals exhale carbonic
acid, which the plants require. 'The plants take
the carbon and set free the oxygen.

("4) R. M. asks: I am building a small
steam engine with a square cylinder, of -
wrought iron, to be bolted together. The bolts
are to be 2 inches apart; the cylinder is+t inches in
the clear by 8 inches long. Would such a cylinder
be as good as around one? A. You will have dif-
ficulty in keeping the piston tight without exces-
sive friction. You do not send enough data for
the determination of the other points.

What will cut off the attraction of a lodestone
from steel? A. It can sometimes be done by stri-
king the bar, or bringing it under the influence of
a more powerful magnet, and reversing the poles.

Is there a rule for telling how much lumber
thereisinalog? A. We do not know of any that
is applicable in all cases.

(+5) R. L. asks: What sized boiler, engine,
and propeller would ittake to run a boat 20 feet,
long by 4 feet beam, and 3 feet depth of hold at 15
miles an hour, with steam at 60 1bs. pressure? A.
The boat istoosmall to carry the machinery re-
quired for such a speed.

(76) J. V.asks: How can the area of a cir-
cle be equalized to thatof an equilateral triangle ?
A. A side of the triangle is equal to 26942 times
the radius of the circle.

Would a locomotive be able to run through a
drift of wet snow 6 feet high and about 25 feet
wide? A. Some engines are powerful enough.

What is an easy process of testing gold and sil-
ver? A. They can be treated in solution by vari-
ous substances, when they will give characteristic
precipitates. Consult a good work on chemistry.

(77) H. A.J. asks: What will remove a
kerosene stain from a carpet without injuring the
colors? A. Try benzine.

(78) . W. H. says: 1. I am making a
small oscillating engine, cylinder of 3 inches diam-
eter and 6 inches stroke. Would it do torun an
ordinary rowboat? A. Yes. 2.What kind of pro-
peller wheel should I use? A. One of 2 feet di-
ameter and 3 feet pitch. 3. Would a boiler 2 feet
in diameter by 3 feet high be large enough to run
it at7 miles an hour? A. No.

(79) D. H. asks: 1. Intesting a boiler with
cold water through a rubber hose, does the hose
sustain the same pressurc per square inch as the
boiler? A. Yes. 2.If the cntrance to the boiler
is smaller than the hose, will the hose have to stand
the same pressure as the boiler? A. Yes.

(80) D. H. M.asks: What is the process of oil
tempering tools for cutting wood, such as planer
knives, chisels, etc.? A. Heat them red hot,and
quench them right out in oil.

(81) J. H. F. asks: 1. What kind of clay do
artists use for modeling? A. The material used in
modeling is common potter’s clay of the best qual-
ity, made so wet that a mass of it will not stand
an inch higher than itsown width without support.
2. Ismodeling done by the hand or trowel? A.
Modeling tools are either loops of wireof different
sizes fixed in wooden handles, or various shaped
pieces of ebony or boxwood. Both are to be con-
sidered merely as occasional aids to the fingers, or
to be used in portions of the work which cannot
be reached by the fingers.

(82) J. M. asks: 1. How can I give parafiin
a fine red color? A. By the application of magen-
ta and stearic acid, to the purified paraffin, a most
beautiful rose color is obtained. 2. How can I per-
fume paraffin? A. We can give you no recipe for
the purpose.

(83) J. G. asks: How are red and green
lights made for use in tableaux? A. Red fire is
made by using 61 per cent chlorate of potash, 16 of
sulphur, and 23 of carbonate of strontia. Green
fire, 61 per cent nitrate of baryta, 22 sulphur, and

18 chlorate of potassa.
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(84) M. M. & Co. say : There is a person here
who proposes to sell a recipe for causing 50 gallons
of water to mix with 50 gallons of lard oil, thereby
doubling the quantity and not deteriorating the
value of the oil for lubricating purposes. Is thisa
fraud? A. Yes. We know of no chemical which
will impart such properties to water.

(85) H. J. asks: 1. Are green paper hang-
ings, that have been on the wall four or five years
poisonous? A. Very probably. 2. Is the gas aris-
ing from coals taken from a stove as poisonous as
that arising from burning charcoal in a room ? A.
Yes, if the gus given off is of equal amount. 3.
In a recent article in your paper, you stated that
keroseng oil barrels were poisonous. Is refined
kerosene poisonous? A. It is injurious if taken
in large quantities.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents,and

examined, with the results stated :

M. A. P.—The Dbrilliant metallic particles are
copper pyrites; they are imbedded in an impure
quartzose rock.—T. A. H.—It is a rock, composed
of quartz and mica.—E. W. S.—The sand is made
up mostly of pure white quartz sand, and the
bright shining appearance is due to little scales of
mica. It can be employed where a fine white sand
is needed.—0. H. P.—It is sulphuret of iron.—A
box, directed to Rev. L. S. Bacon, contained red
argillaceous (clay) shale, containing sufficient red
oxide of iron to make it appear like an iron ore,
but not enough to make it fit for working. When
shale of this character gives a good color on grind-
ng, it is sometimes used as a coarse paint.

A. B. asks: What is the material used in
the manufacture of corduroy, which gives that
fabric so disagreeable an odor whenever it is wet?
—H. S. asks: Is there a good and speedy dryer for
lithographic ink ?7—C. H. U. asks : How is theblack
stain and finish,similar to that used on lead pencils,
made?—W. asks : How can I make rice paper ?—
L.K. Y.asks: In what way can I plug up screw
holes in finished work, so the plugs will not show?
—J. E. M. asks: What will keep sumac or bark li-
quor from souring in warm weather ?—J. W. B.
asks: How can I bleach yellow parnﬁin?—-E. L.
asks: How can I make a preparation for coloring
eggsblue, red, and yellow?—J. W. asks: Is there a
cheap mode of soldering or otherwise making a
tight joint on black sheet iron pails ?—J.N. P.says:
T have some books that got very badly smoked from
being in a burning house; the insides are not burnt,
but the backs and edgesof the leaves are very
black. What can Ido to take it off?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMER(CAN ac-
knowledges, with much pleasure, the receipt of or-
iginal papers and contributions upon the following
subjects:

On a Ride on a Locomotive. By G. M. G.

On the Patrons of Husbandry. By W. R. S.

On Chemical Telegraphy. By G. L.

On Rubber Ligatures. By R. B. M.

On Telegraph Alphabets. By J. M.

On Boiler Explosions. By T. F. T.

OnSquaring Numbers. By F. C.

On Cleansing Dirt from the Hands.

On Steam Climbers. By W. E. S.

On Frozen Water Mains. By A. C., by W.T. F,,
and by F.T.

On Polarity of Water.

On Flies. By C.T.

On Kaolin. By G. B.

On Talking Ants. By R. A. H.

On Flying Moths. By J. S.

On Finding the Meridian. By J. A. M.,and by C.

Also enquiries and answers from the following :
E.E—F.F.A—J.T.—J. M. S.—A. G.—R.—T.L.—~
A.A.P.—J.D.M.—W.L 8$.—D.L.B.—W.P-—A.S.
—T.A. B.—0.G S.—W.H.—W. W, H.—S. N. M.—
J. H.P.—A. S, G.—8. B.—E. R. H.—J. L. B.—A. G.
—R.—H.C. W.—H.0.T.—E. J.E.—T. H.N.—J.C.G.
—A. R L—G.—J.C.B.—H.T. B.—A. Y.—R.E. M.—
S.&S.—J.M.—L.D.—A.F.—S.A.T.—W. M.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor de-
clines them. The address of the writer should al-
ways be given.

Enquiries relating to patents, or to the patenta-
b’lity of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket, as
ft would il half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of enquiries analogous to the following
are sent: ‘“ Who makes firemen’s respirators, in-
vented and described by Professor Tyndall? Who
makes the best ten horse engine for a sawmill ?
Who makes a lathe for turning wooden bowls?

. Whatis the price of galvanized iron water pipe?
Who sells machines for sandpapering wooden roll-
ers? Who sells sash holders that are efficient sub-
stitutes for sash weights? Who makes the best
dynamometers? Who sells dentist’s diamond
drills? Whose is the best mode of drying lumber?
Who sells anicebox constructed on scientific prin-
ciples? Where can seeds of arundo arenaria be
obtained? Who sells machines for turning croquet
balls? Isthere a glass bead factory in the United
States ? Who sells diamond drills? Who sells the
most economical steam boiler? How small arehy-
draulic’motors ':made? Who can give particulars as
to drying lumber bysteam? Who makes a spiral
spring that will sustain 5001bs.?”’ All such personal
inquiries are printed. as will be observed, in the
oolumn of “Business and Personal,” which is
specially set apart for that purpose, subject to the
charge mentioned at the head of that column. Al-
most any desired information can in this way be
expeditiously obtained.

ByB.F. R.

By J.T.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week ending

March 16, 1875,
AND EACH BEARING THAT DATE.
"Those marked (r) are reissued patents.

160,761
160,971
160,956
. 160,918
160,885
160,926
160,816
.. 160,802
.. 160,973
..-160,897
.. 160,810
. 160,966

Acid, obtaining boracic, F. Formhals..............
Advertising medium, C. H. and H. F. Torsch.
Air compressor, relief, G. H. Reynolds..
Alarm, burglar, M. E. Lasher .
Alloy, bronze, S. Doubleday....c.ccvvver vuvenennnns
Anatomical specimens, jar for, J. M. Maris.
Anvils, casting steel-faced, J. Donovan.
Atomizer, C. Weed.......
Awning, C. J. Trumper
Bag, rubber coated, W. D. Grimshaw
Barrel barrow, J. H. Brown.............
Barrel crozing machine, Steel and Munson
Bed hottom, P. C. Ingersoll
Bed bottom, E. W. Tucker (r)..
Bed bottom, spring, E. P. Bennett.
Bedstead, C, Snyder
Bedstead, wardrobe, R. G. McClure
Beer vent, J. W. Spahn.............
Bill holder and separator, A. M. Lockhart
Bird food holder, S._E. 'Fompklns....
Blacking for boots, etc., C. Alvord.
Blind stop, G. Woodward.......
Boiler feeder, F.McGuire ...
Boiler, feed water heater, H. N. Waters...........

.. 160,833
. 160,847
.. 160,780
.. 160,853
.. 160,741
. 160,805
160,930
160,979

Book clip, H. T. Dunlap........ . eieees 160,886
Boot or shoe tip, Merrill and Holtt. 160,835
Bowling alley, A. A. Hamlin ... ....ccovveviviennnnns 160,900

Box, sheet metal, W. C. McGill ...
Brick. mold for angle, J. H. Mathes
Bridle bit, J. P. Hisley...
Brush, W. A. Megraw..
Buclzet ear, J. D. Field
Buckle, J. Hudson.......
Buckle, trace, J. P. Hisley.
Burial caskets, coating for, C. H. Mulligan.......
Burners, lamp black, P. Neff. 160,787, 160,789
Burner, gas, E. Evans.....
Burner, waste gas, P. Neff .
Burner, automatic lighter, E. L. Megill...
Can for mixing paint, W. W. Thayer.....
Cap, travelling, A. Schwarz .. ...
Car coupling, W. Green..
Car coupling, M. Kurtzeman.........
Car signal light, Burnham and Strong..............
Car starter, D. D. Hardy
Car truck, raflroad, A. Gilman.
Car wheel, S. B. Chapman 160,814
Cars, moving raflroad, B. F. Phelps..... .......... 160,839
Car clamp apparatus, W. Eppelsheime .. 160,757
Carriage, child’s, R. Kreter.. .. 160,917
Carriage painter’s easel, A. G. Rykert .. .. 160,959
Carriage spring, J. Enders.. .. 160,887
Carriage top, C. Heergelst... .. 160,905
. 160,849

.. 160,834
. 160,832

.. 160,785
.. 160,932
.. 160,852
.. 160,84
.. 160,822
.. 160,779
160,871
160,769
. 160,821

Carriage top support, A. Goodyea.

Cart, dumping, J. J. Adgate....cceeiveveiniiiinnnns 160,861
Cartridge, metallic, F. W. Freund. .. 160,763
Chair, J. V. Meigs ................ . 160,934

160,985
160,764
.. 160,948
. 160,778
160,960
160,825
160,980
160,840
.. 160,783
. 160,873
160,765
160,830
160,796
. 160,950
160,910

Chair, folding, G. E. Whitmore..
Chalfr, tilting, W. Gardner...
Chalr, tilting, R. W. Myers.
Clamp, S. Kuh.............
Clamp, S. Rydbeck...............
Cloth shearing machine, I. L. Holmes
Clothes dryer, I. Whipple..
Clothes pin, O. F. Porter........ .
Clothes pin machine, J. W. Millet....
Coal hod, E. W. Byrn
Coke, machine for cruehing, C. Glazier.
Compress, A. A. Lelievre..
Cooler, beer, B. A. Stevens....

Corks, removing wire from, G. A. Potter
Corpse cooler, C. Hoff........ .

Corpse cooler, C. O. Peck .... .. 160,948
Cotton chopper, T. C. Burnham ... 160,811
Cotton chopper, Mickle and Dearring. . 160,937

160,975
. 160,986
160,872
160,969
.. 160,716
. 160,954
160,923

Cotton planting attachment, S. H. Wade
Cotton worms, destroying, W. T. Willie.
Curtain fixture, H. E. Busch.......
Cutlery, handle for, O. W. Taft.
Digger, potato, M. W. Knox.
Drill chuck, J. O. Reilley..
Drill, corn,J. B. Ludlow..

Drill for well boring, J. M. May (r). 6,337
Egg beater, M. Cline .. 160,815
Ejector, luid, G. Westinghouse, Jr.. ... 160,803
Elevator, J. B. Sweetland . 160,850
Elevator, stump, J. M. Bachelor 160,866
Elevator, stump, J. H. Barnes... 160,808
Engine, compound, C. E. Emery... .. 160,817
Engine governor, steam, Judson and Cogswell... 160,774
Exercising machine, A. M. Allen. . 160,863
Farm box, M. M. Murray......... .. 160,912
Faucet, bottling, A. C. Meyer... . 160,936
Fire arm, breech loading, E. Burt. 160,748
Fire arm, breech loading, D. Conner 160,880
Fire arm, breech loading, F, W. Freund.. .. 160,762
Fire arm, breech loading, C. A. King... .. 160,915
Firearm, breech loading, J. Lee................... 160,919
Fire arms, sight for, F. W. Freund.... 160,819
Firearms, stock for,J. V. Meigs . .. 160,935
Fire plug or hydrant, D. Minich.... ............... 160,941
Gaiter, congress, J. W. Tutewiler 160,853
Game board, O. A. Gill............ .. 160,820
Gas from hydrocarbon, F. G. Voigt .. 160,799
Gate, swinging, F. Raymond. . 160,842
Glue dryer, S. T. Swasey 160,797
Grain band, C. L. Travis . 160,972
Grain drill, B. Kuhns 160.829
Grain, unloading and dumping, J. B. Whitcomb.. 160,984
Grate, J. ByIngton.......ccoovvvuiiiiniinenniinennnns 160,813
Grate, parlor, G. W. Walker. .. 160,856
Harness clip, F. Conway .. 160,751
Harrow, W. T. McGhee. . 160,929
Harvester, M. L. Gorham. 160,895
Harvester,C. D. Shrader..........cocvvuviiiinnennns 160,845
Harvester rake, I. Dodenhoff (r). .. 6,339
Harvester rake, A. A. Henderson (r). 6,336
Hooks, snap, A. B. Conde... 160,879
Ice creeper, A. L. Willis. .. 160,804
Jack, lifting, J. J. Adgate. .. 160,860
Jewelry die, G. Stetter..... .. 160,967
Kettle, heating or cooking, G. W. Walker........ 160,857
Key ring, H. Tilden 160,970
Kiln, brick, R. F. Marshall . 160,927

Knob, door, S. Hiler
Knob rose, S. Hiler........ Ceereeenes

Lamvp. Storey and Lewis

Lamp extinguisher, W. H. Zimmerman............ 160,988
Lamp pendant, E. Stevens.. . 160,968
Lampblack, manufacture of, Fales & Neff. 160,759
Lampblack, manufacture of, P. Neff......160,786, 160,788
Lantern, L. F. Betts... ... . 160,744

.. 160,963
160,838
.. 160,921
.. 160,841
.. 160,770
.. 160,878
. 160,925

Lath sawing machine, P. V. Hart..
Lath sawing machine, M. S. Norton................
Lathe centers, grinding, M. R. Lemman
Leather, finishing, J. H. Radey...........
Leather seams, pressing, J, W. Hatch.
Limekiln, Cole & McCulloch ...........
Liquids, drawing effervescent, Malmstrom et a

Lock for doors, etc., H. Winn.. . 160,859
Lock, seal, J. N. Smith.......... . 160,962
Loom, suspender webbing, C. H. Chapmau........ 160,749
Loom shuttle, M. Safford ... 160,843
Lubricating can, L. F. Betts.. . 160,745

Mains, machine for tapping, J. J. Quinn........... 160,952

Mangle, H. TammS....coccvvivs vivnnerrnnnniennnnn. 160,851
... 160,911
. 160,823
. 160,944
160,858

Mantels, marbleizing, R. J. Howdon
Measuring distances, W. F. Harrsch
Meat chopper, A. Nittinger, Jr......... ..
Metal, machine for shearing, Walsh & Dutot......
Mill, disintegrating, G. B. Davids
Mill, disintegrating, J. M. Hendricks.
Mill spindle, R. S. Cathcart............
Millstone balance, J. A. Althouse.
Millstone bush, R. S. Cathcart..

.. 160,874
... 160,864
... 160,875

Mower, lawn, H. C. Crowell.. ... 160,882
Mowing machine, A. B. Allen (r 6,332
Music leaf turncr, F. G. Jehnson ... 160,826

Neck tie, A. J. Adams... ... 160,806

Needle book, F. Swan... . 160,849
Nut lock, J. J. Adgate 160,862
Ornament, personal, F. C. Kiergaard... ... 160,88

Pan forming machine, G. A. Bowers . 160,747

Pantaloons, etc., J. W. Davis (r) 6,335
Paper bag machine, H. S. Merrill. . 160,782
Paper clip, W. V. Perry ... 160,949
Paper dryer, Hatch & Smith 160,824
Paper pulp engine, M. R. Bouju. . 160,746

Parasol and whip, combined, J. Perrins
Pen and pencil case, G. W. Mabfe.......
Picture frame hanger, Dobbs & Brayton.. 160,754
Plers, construction of, Milroy & Butler............ 160,938
Pile driver, steam, T. T. Loomas.. ... 160,781
Pistol stock, W. L. Godfrey. ... 160,766
Piston, T. S. Davis.......... ... 160,752
Planter and distributer, J. B. Legg... 160,920
Planter, gang corn, S. P. Evans.
Plow. J. O. Minor. ..........
Plow, steam, J. Fogarty ....
Pouncing block, H. G. Disbrow.
Press, hay, C. Waste..............

... 160,791
... 160,924

160,753
... 160,97

Printing press, date, Palmer & Clark ... 160,947
Prism, A. K. Eaton........ .. cccovvinnnnnnn. ... 160.756
Projectiles, attaching rings to, J. Vavasseur...... 160,855
Propeller, endless chain, E. E. Everitt............. 160,890
Pump, J. S. Ash ..ovs viiiiinnnnn 160, 142

... 160,881
.. 160,974
... 160,812
... 160,831

Pump bucket, chain, A. L. Corey..
Pump or motor, rotary, N. Upham....
Pumps, sectional hucket for, G. W. Burr
Rallway, elevated, L. Lotz ...

Railway rafl joint,J. M. Kenny. ... 160,916
Railway rail joint protector, I. Mills . 160,150
Reversing mechanism, R. B. & J. C. Chapman.... 160,877
Rule, measuring, G. S Hastings. . 160,904

Sad iron, J. M. McMaster
Salils to spars, attaching, H. B. Stephenson.

Sash balance, O. Davis (r) ... 6,34
Sawmill head block, F. N. Whitcomb......160,982, 160,983
Sawing laths, machine for, P. W. Hart.... ... 160,903
Sawing laths, machine for, M. S. Norton.. . 160,838

Sawing machine, J. Gehr

Sawing machine, W. P. Hale. 160,839
Sawing machine, M. M. Miller. ... 160,939
Sawing machine, scroll, J. Hale.. ... 160,768
Seaming machine, double, F. Kenney ... 160,775
Separator, grain, W. S. Clymans.........cee0uvun.. 160,750

Sewing machine cording attachment, H. C. Jones 160,827

Sewing machine motor, B. C. Chambers ......... 160,876
Sheep skins, dressing, R. Hart.... .. .. 160,902
Shirt stud, E. W. Averell..... . 160,865
Shoe, A. Ballard (r)........ 6,333
Sifter,ash,F. Anthes...... 160,807
Sign, street, H. S. Finney.

Sled, hand, J. B. Monrece........

Steam and air brake, J. R. Renift.
Stench trap, R. L. Walker
Still, rectifying, E. F. Prentiss.....................

160,951
Stone, etc., machine forsawing, English & Willard 160,888

Stove, W. DOYIe...cou.v vevirenrrnernniesennessnenns 160,755
Stove, barrel. J. F. Scholes.... ... 160,961
Stove, cooking, R. Thomas .. . 160,798
Stove fire back, G. W. Herrick . 160,906
Straw twisting machine, S. Kuh...... . 160,777
Sugar cutting machine, G. P. Ockershausen...... 160,945
Sugar, refining, F. O. Matthiessen.. ... 160,928
Surcingle, H. M. Witter . 160,987
Table and bed combined, oftice, D. Walker. ... 160,801
Table, ironing, A. C. Gilbert.... . 160,893
Table, ironing, S. C. Hamlin. v +.. 160,901

Tenons, machine for relishing. E. A. Rowley.... 160,957

Toy fire arm, E. T. Starr 160,965
Valve, check, W. H. H. Bowers................... 160,869
Valve, safety, A. Orme 160,790

Valve, steam, J. Johnson..
Vegetable washer, J. Brooks..
Vehicle axle skein, B. Snyder
Vehicle chafing iron, G. Smith..................... 160,793

160,870

Vehicle fender. H. M. Curtis........cooecevnvn o0 160,883
‘Wagon cover, E. M. Saunders................ ..... 160,792
‘Wash benches, F. and M. Way ...160,977, 160,978
‘Washing goods in the piece, C. J. Barker......... 160,743

... 160,867
... 160,896
... 160,767
... 160,898
. .. .. 160,958
... 160,713
.. 160,863
. 160,922

‘Watch key, ratchet, G. A. Beidler........
Water closet, J. H. Gould...
‘Water meter, A. Guthrie..
Waterproof compound, W. D. Grimshaw..
‘Water wheel, R. R. Royer.......
Wind wheel, S. and D. Johnson.
Windmill, O. B. Blakeslee
Windmill, G. H. Lucas.......coeeovvininanns

Windmill, A. and G. Raymond . 160,953
Windmill, A. H. SouthwicK........covvuveiinninnns 160,794
‘Wood, apparatus for preserving, G. B. Smith..... 160,846
Wrench, J. L. Whipple.............eeuevn o . 160,981
Wrench, pipe, H. Otto... . 160,916

DESIGNS PATENTED.
8,206.—AQUARIUMS.—J. W. Fiske, New York city.
8,207.—MUSTARD BOTTLE.—J. Gulden, New York city.
8,208.—CARPET.—A. Heald, Philadelphia, Pa.
8,209.—GAUNTLET.—B. G. Shults, Johnstown, N. Y.
8,210.—PERFUME BOTTLE.—G. Storm, Philadelphia, Pa.

TRADE MARKS REGISTERED.
2,%87.—PERFUMERY.—W. B.Dorman, Georgetown,Mass.
2,288.—Co0K STOVE.—M. L. Filley, Lansingburg N. Y.
2,289.—MEDICINE.—B. Gorrell, Hopewell, Md.

2,200.—C1GARs.—Harned & Co., Brooklyn, N. Y.

© 1875 SCIENTIFIC AMERICAN, INC

2,291.—MEDICINE.—Henry & Co., New York city.
2,292. —FLOUR.—T. C. Jenkins, Pittsburgh, Pa.
2,203.—PRONG HoES.—Relsig et al., New Castle, N. Y.
2,204.—C1GARS.—A. Schuneman & Co., Detroit, Mich,
2,295.—01Ls.—W. C. Stiles. Jr., Volcano, W. Va.
2,296.—Soapr.—Kendall M’f’g Co., Providence, R. 1.
2,291.—ENTREMETS.—Underwood & Co., Boston, Mass.
2,298.—BurRNING FLUID.—B. A. Rose, Urbana, Ohio.
2,299.—LINIMENT.—E. Maatman, St. Louis, Mo.
2,800.—FERTILIZERS.—Patapsco Guano Co.,Baltimore,Md.
2,301.—DYEING CHEMICAL.—Weeks et al., Boston, Mass.

APPLICATION FOR EXTENSION.
14,535, —~WATER WHEEL.—J. Haseltine, Boston, Mass.
SCHEDULE OF PATENT FEES,
On each Caveat

On each Trade mark
On flling each application for a Patent (17 years)
On issuing each original Patent.
On appeal to Examiners-in-Chief...
On appeal to Commissioner of Patents..
On application for Reissue.

On tiling a Disclaimer........ .
On an application for Design (3% years).............
On application for Design (7 years)..........

On application for Design (14 years).... ....

CANADIAN PATENTS.
L18T OF PATENTS GRANTED IN CANADA,
MarcH 12 to 19, 1875.

4,487.—P. Mayrand, Gentilly, P. Q.
chine. March 12, 1875.

4,488.—G. R. Edwards, Galena, Ill., U. S.,et al.
whiffletree. March 12, 1875,

4,489.—J. B. Hava, New Orleans, La., U7, S. Treatment
of cod liver oil. March 12, 1875.

4,490.—J. S. Garner, Galena, Ill., T.
March 12, 1875.

4,91.—J. A. Lakin, Westfield, Mass., U. S. Overdraw
bar check. March 12, 1875.

4,42.—H. B. and E. W. Rathbun, Mill Point, Ont., et «l,
Barrel heading cutter. March 12, 1875.

4,493.—C. C. Roe, Hamilton, Ont. Machine belt buckle.
March 15, 1875.

4,494.—C. L. Corbin, East Oxford, Ont. Extension of 287.
Rake. March 15, 1875.

4,495.—M. Pettingill, Minneapolis, Minn., U. S.
coupling. March 15, 1875.

4,49%6.—E. L. Howard, Boston, Mass., U, S. Fagotting
attachment to sewing machines. March 15, 1875.

4,491.—C. ¥. Ritchel, Corry, Pa., U. S. Brush block hor-
ing machine. March 15, 1875.

4.498.—L. Coté, St. Hyacinthe, P. Q. Forming stiffeners
for boots, March 15, 1875.

4,499.—J. S. Anderson, Flintville, Wis., U. S. Wash

Wood splitting ma-

Safety

5. Wash boards.

Car

boiler. March 15, 1875.

4,500.—R. Paradis, St. Hyacinthe, P. Q. Shingle ma-
chine. March 15, 1875.

4,501.—T. Richardson et al., Fergus, Ont. Gang plow.

March 15, 1875.

4,502.—J. K. Feick, Berlin, Ont. Felt boot tree. March
16, 1875.
4,503.—G. Houlton, St. Andrews, N. B., et al. Car axle

boxes. March 16,1875,

1,504.—W. R. Close, Bangor, Me., U. 8. Friction catch
wheel. March 16, 1875.

4,505.—J. Collins, Montreal, P. Q. Bag tie and fastener.
March 16, 1875.

4,506.—J. C. Feacock, Finsbury, London, England. Non-
conductor of heat. March 16, 1875.

4,507.—J. F. Williams, Niagara, Ont.
Lever buckle. March 17, 1875.

4,508.—L. J. House et al., Stanstead, P. Q. Stump ex-
tractor and stone puller. March 1%, 1875.

4,509.—C. C. Jones, Fredericton, N. B. Combination
barrel pump. March 18, 1875.

4,510.—S8. E. Foster, Minneapolis, Minn., U. S. Vehicle
spring. March 18, 1875.

4,511.—F. G. White, Ottawa,
March 19, 1875.

4,512.—J. M. Mehag, Montreal, P. Q. Wedge valve.
March 19, 1875.

Advertisements,

Back Page = « = = = - $1.00 a line.
Inside Page = = = = = = 73 cents a line.
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as

early as Friday morning to appear in next issue.

Extension of 289.

Ont. Artificial honey.

"OR SALE—PATENT IRON HEATER AND OVEN,—
States Rights. J. H. MCCARTNEY, Olathe, Kansas.

Portable Engine, 4,5,6,8 h.p. Some-
The eI‘S thing new, best for price. Circulars,
Cuas. PrLack, 103 Reade St.,N. Y.

B‘OR SALE OR LET ON ROYALTY—A Valua-
b ble Patent in Key Seat Cutter and Hand Planer.
Send for Descriptive Circular to ROBERT HARPER,
Glen Mills, Delaware County, Pa.

GOLDEN HARVEST FOR AGENTS.—
Brooks’ Patent Diamond Stecel Knife and Scissors
Sharpener is perfection; latest and best selling invention
out; price ¥8 per hundred; sent C.O.D. Silver Plated
sample, elegantly finished, with circular by mail, for 25C.
R. L. FLETCHER, 95 East Broadway, New York,

10 FOUNDRYMEN—A middle-aged man, who

_ has had a thorough business experience, and who
owns a valuable patent that will consume three hundred
thousand pounds of fine iron castings per year, would
like to associate himself with a maker of fine castings.
Those having special goods to place upon the market ?re-
ferred, as the only object is to reduce oﬂ;ce and selling
expenses. Address C. J. H., Station D, New York Post
Otiice. Replies to be called for.

Machinist’s Tools.

ingine Lathes, Planers, Upright Drills, Hand and
CIIIL:CkII\g Latcheé, Boring Machines. and other tools of
heavy weights, first class stockand workmanship. Prices
to su¥t the times. Send for Illustrated Catalogue.
LATHE & MORSE TOOL CO.. Worcester, Mass.

$6[]T a week and expenses to all. Articles
o34l

new smpl}e as flour. Samples free. C. M
REESE'S ADJUSTABLE STENCIL LETTERS

LININGTON & BRO., N. Y. or Chicago.
e
Tl :
e
{iil
|

i
J] ‘|‘
'l If
“SIM JVICE, BY WHICH ANY NAME OR ADDRESS

|
ey
can be formed in & moment, and be as readily distributed.
for gale by Hardware Dealers and Statloners. Send for Circulars,
fast of Ohlo, B. E. HALE & CO., 56 and 58 Park Place, New York;
Ohio and west, O, G, BRYANT, 102 Washington Street, Chioago.
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TRADE ENGINE.

Noiseless in operatlon—Perfect
in workmanship—all light parts
of Cast Steed.

Every Engine indicated, and
valve corrected to give the high-
est attainable results.

Warranted superior to any
semf{ - ponable ngine in the
mark

Send ‘tor Price List and Cir-
cular.

HERRMAN & HERCHEL-

RODE M’F’g. Co.,
Dayton, Ohio

OR SALF, BELOW COST—A No. 4 Selden
Pump, 1} inch discharge. The Pump is a new one,

has never been used except on trial,andis in pertfect work-
ing order. Also a No. 8 Cameron Pump, second hand,
1)4 inch discharge The latter Pump is in perfect work-
ing order, but is an old pump. Would exchange both
KI mps for one of the Valley Mauufacturlng Company’s
0. 4 Fly Wheel Pumps, if new.or a Woodward. Address

READING & H U\T Wilkes-Barre, Pa.

Water  Whels.

More than four times as
many of Jas. Leffel’s Im-
proved Double Turbine
Vater Wneels in operation
than any other kind.
sizes made, rangingfrom
5% to 96 1n, diam., under
hmds from1to240 1t. Sue-

Large new pamphlet, the
finest ever published, con.
taining over30fine illustra-
ntions, sent free to parties
“interested in water power.
JAS. LEFFEL & CO.,
Springtield, 0., & 108 Lib-
erty St., New York City.

BOOK-KEEPING
SIMPLIFIED.

This valuable work differs from anythin % yet published
on this subject. in that it explains double-entry book-
keeping in the fewest possible words, and in the plainest
and most practical manner. It will give to any one, of
even moderate intelljgence,a thorough knowledge of the
art, without laborfons study over a mass of forms and
wordmma, such as all other books on this subject con-
tain. Principals of schools, accountants, business men,
and the press, in every section of the country, comme nd
it as the most practical work of its class yet published,
and its sale has been unprecedented.
COMMENDATORY NOTICES,
From Pev J. Grier Ralston, D.D., LL.D., Prlnclpnl
‘“ Oakland Institute, ») Norristown, Pa.

“I think iou have done the business wmld good service
in the publication of this work. It will meet all the de-
mands of the most complicated business, while it dis-
penses with much of the lumber of the usual methods.’’

From Otis Bisbee, Esq., Principal * Riverview Military
cademy ” oughkeepsie N.Y.
‘“Yours i8, in my opinion, the best book in print on the
subject of DOOK- keeping. "
From * The Press,*’ Phlladelphla
‘¢ ¢ Book-Keeping Simplitied,’ by D
the most practical work of its Class.’
From ‘ The Scientific American,’’ New York.
“ A neat and useful work, written wlth clearness, and
glut}(tra}gd with specimen pages of the various account
00ks.

From ‘‘The Nautical Gazette,’’ New Yor.

“ This is a remarkable work, in thatit })resems a system
o{ gm}ble entry in such a manner that it isa pleasure to
stu

i From ‘¢ The Commercial Bulletin,’' Boston.
¢¢ It is the best thing of the kind we have yet seen.’’
From ‘* The Springfield (Mass.) Republican.’’

‘¢ Nothing could be better than this book. Itisplain

and concise
From ‘¢ The Ch 1ca%o Inter-Ocean.’’

““ This little work explains the principle of book-keep-

ing better than anything we have seen.’’

From *‘ The Baltimore Gazette.’’
¢‘The books which have been written onthis subject
are large, complicated, and difficult. This book reduces
book—keep!n% to its elements, and presents these 80
]ucidly as to be easy of comprehension.’
o BOSpp Cloth, red edges, $1; Boards, red edges,
75 post; aid on receipt of price. Catalogue
of Practlcal and Scientl fic Books sent free.
D. B. WAGGENER & CO., Publishers.
421 Walnut St Philadelphia.

A NEW PHYSIOGNOMY,

Or “ Signs of Character'’ as Seen in Human Tempera-
ment, and in Lhe Feat,ures with 1,000 {llustrations.
Price Muslin, $5; f, $8; Turkey. full gilt, $10. Sent
first post. by S’ R. WELLS 737 Broadway, New York.
LASS ORNAMENTING FOR DOOR NAME PLATES,
Advt. Sig{ls, &c. Full printed instruction given.
Price $1. PRATT, Rondout, N. Y.,Box 191.

BPAKER’S
Rotary Pressure Blower,

‘Warranted superior to qny
g other, Rotary or Reciproca-
ting. T, WILBRAHAM & BROS.

2316 Frankford Avenue,
PHILADELPHIA,

Pa.
Waggener is

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &c
&c. Send for Illustrated Camlogue and Price List.

GEORGE PLACE & CO.,
121 Chambers & 103 Reade Sts.. N. Y. City

This_machine will mortis
two Blind Stiles at once fo
Fixed Slats, in all kinds o
wood, regardless of knots
making 50 Per minute, leav-
ing them clear of chips and
will bore for rolling slats,
150 per minute. Automatic
Blind Slat Crimper, crimps
6,000 per hour. Blind Slat
2 Planer planes bothsides and
edges at once. Blind Slat
> Tenoner, tenons both ends
at once.

MARTIN BUCK, Agent, Lebanon, N. H.
BHOT-GUNS, RIFLES, PISTOLS REVOLVEB,

Of any and every kind. Send stamp for
Addrom Girent Western

&hloﬂo. Gun
evolyer Works, Pittsburgh, Pa.

FIRE PROOF SHUTTERS.

CLARK & C0’S SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), For Store
Fronts and Rear Windows, require no machinery or balance weights, and can be applied to any opening; also Roll_
ing Wood Shutters for Stores and Dwellings. Thousands are in daily use, and are acknowledged the best shuttere in

the world. Send for Catalogue to

London, Paris, Vienna, and Berlin.
o U G H |

o Wh

T o wh oo
SR avs & GIPPFES
TH}:. Union Iron Mills, Pittsburgh, Pa.

The attention of Engineers and Architects is called
to our improved Wrought-Iron Beams and Girders (Itmt-
tented), in which the compound welds between the
and ﬁanges which have proved so objectioxmble in the old
mode of manurncturlng. are entirely avoided. We are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descriptive lltho}glra.ph address
Carnegie Brothers & Co., Union Iron Mills, ttsburgh.Pa

The TOll'Gate | Prize Pictnre sent free ! An

* ingentous gem'! 50 ob, ects
tofind! Address with stamp, E.C. ABBEY, Buffalo,

Model Engmes.

Complete sets of

Castings

for making small

Model Steam Lnglngu l}i{m bore, 8 in. stroke, price &4;
ditto 2 in. bore, 4 in. stro. price $10, same style as cut.
Catalogue of Smali Taols znd Materials free.

GOODNOW & WIGHTMAN 23 Cornhill, Bostog.j_lisz
PATENT
& Matching

and Moldipg Machines, Gray and Wood’s Planers, Self-
oillng S8 Arbors, and other wood-working machinery.
A. WOOD’S MACHINE CO., §91 Liberty St., N. Y.
Send for Circulars, etc. 67 Sudbury St.. Boston.

Pla,

JAMES G. WILSON,
218 West 26th St., New York, and at

Manager,

PORTABLE STEAM EN GINES COMBIN

ing the maximum of eﬂicienc dumbil]ty and econ
oy, with the minimum of weig] t and price. They are
wi ely and favorably known, more than 1,000 being 1n
use. All warranted satisfactory or no sale. Descriptive
circulars sent on né)plication Addre
THE J. C. HOADLEY CO Lawrence. Mass,

Planing & Matching,

Moulding, Re-sawing and Tenoning Machines. Scro
Saws and General Wood- Working Machinery.
JOHBN B. SCHENCK'S SONS{ atteawan, N. Y.

Send for Catalogue. 118 Liberty St., N. Y. City

000 INUSE

B“KESSTEAM PUMPS

FOR EVERY POSSIBLE DUTY

SE0.F BLAKE MFG CO.79%81 LIBERTYSTNY.
CAUSEWAY& FRIEND STS, BOSTON.
50 CANALST.CHICAGO.

SEND FOR ILLUSTRATED CRTALQAGOE..

Seeds and Bulbs.

LLUSTRATED SPRING CATALOGUE

FOR 1875
NOW READY
sent, with a specimen copy of The American Garden,
a new Illustrated Journal of Garden Art, edited by
James Hogg, on recei t of ten cents.
ACH, SON & CO., Seedsmen
6 Fulton St., Brookl) n, N. Y

THE ECLIPSE

Combines more good points than
any other

WATER WHEEL

IN THE MARKET.

Illustrated catalogues free.

STILWELL & BIERCE
M’EF’G CO.,

DAYTON, OHIO.

HEATER & FILTER

’Stillwell’s Patents)
PREVENTS SCALE,
SAVES FUEL,

INDISPENSABLE
TO AN
Economical Use of Steam.
Illustrated pamphlet free.
STILWELL & BIERCE
MF'G CO.
DAYTON, OHIO.

THE IMPROVED

NIAGARA STEAM PUMP,

98 to 97 Pearl St., Brooklyn, N.¥.
Manufactured solely oy

Hubbard & Aller.

ENGINES AND BOILERS,

® Pulleys,Shafting and Hangers
a Speciaity.

ATCH MACHINE FOR SALE—A SECOND HAND

‘“Swift, Courtney & Beecher Filling Machine,'' in
excellentorder. JAM ES N. GRANGER, St. Paul, Minn,

LUDLOW VALVES.

FRED. STONE & CO.. 3 Park Place, New York

9,000,000

ALA9Y ROOFING CO. OF N.Y,
‘6 CORTLANDT ST,

HE

BEAUTIFUL DECALCOMANIA
or Transfer Pictures, with full instructions and 24 pg.
catalogue, sent post-paid for 10 cents. 100 for 50 cta

1 o They are i*‘lemls, Landscapes, Flowers,Autumn Leaves
Animals, Birds, Insects, urnwst}ue and Comic Figures,
&c. They can be easily teansferred to any article so
as to imitate the most beautiful painting. Also 5
beautitul Gem Chromos for 10 cents, 50 for 50 cents. Agents
wanted. Address J. L. PATTEN & CO., 71 Pine §t., New York.

$2400

Yoar:y 0 Agolrs. uuwmu.
mmmmhm e

Mty K %

NEW YORK,
LASS OULDS for Fruit Jars, Lamps
Bomes, Ink Smnds etc., made by H BROOKE

15 years Cor. WHITE and CENTEE Sts.,N. Y. For any
thing new in giass, you will require a mould (or die).

Every descrlption of moulds for glass, rubber, zinc,
etc. Send model or drawing; inclose stamp.

ANKRUPT'S SALE OF HORIZONTAL
and Vertical Steam Engines. Also new and second
haud Machinist's Tools. Send for circular at
HE YALE IRON WORKS, New Haven, Conr.

E_can sell these First.-Class
Pianos for Two Hundred and
Ninety Dollars, because we employ
no agents and allow no discount to
dealers—they swindle you out of
more than twice the real eost of all
Pianos. During the past 7 years we
have sold our Pianos to over 1
families, in every section of every
State and Territory in the Union.

There is not a county, or a prominent
town where they are not in use, and
hundreds of small towns everywhere
also have them. If you will send for
our Catalogue, containing 15 solid
columns in fine type, of the names
and residences of pmminent citizens.
including members of Congress an:
many influential and wealthy bank-
ers and merchants everywhere, who
are using our Pianos—you will be
sure to find some of them at your
very door, in your own or some
adjoining mwn, where you can see
and try our Pianos.

We send them anywhere within
1,000 miles of New York for 10 days’
trial and i not satisfactory no pay-
ment is required.

We are o responsible incorporated
company, and refer by permission to
the Chemical National Bank of New

Cork City, which any Bank in the United States will satisfy
you is by far the strongest Bank in America. We make this
statement to prove that our 5 years’ warrant guarantees our
Pianos to be fully equal to any Piano in the world atany price

HousE,
- New York, {
Sept. 15, 1874

TO WHOM IT MAY
CONCERN.—We have
used the U.

$ for the past six ycars.

U.S.PIANO CO.N.Y

1 s Mia

We have two
of . them in our
public parlors,

In our opinion
there is no Piano /
more durable or pos-
sessing superior musi-

S. Pianos cal qualities,

Please write us, and you will receive not only our Ilustra-
ted Circular containingz full particulars, but also a written
reply to all questions “from some officer of our (‘mnpaln in
person.  Please state where you saw this notices

Address, United States Piano Co., 810 Broadway,’r New York.

Barnes’ Foot-power Scroll
Saws and Lathe.
THOUSANDSNOWUSING THEM.
MANY who read this are wastin
time and money that could be sav eg
with these machines. Many are mak-
ing, by using them, from %3,00 to

1.50 day. Say what paper this
with stamp, for full

s
description, W,
Rockford s

FOR SALE—At the Hugunin Manufacturing Co.,
Office 77 Cedar St., New York, the celebrated Patent
Automatic Window §up¥0rt Also the newly invented
Iron Clad File Handle. This handle can be removed from
one file to another; never splits or blisters the hand.

g Q Exc.elsmr

Latest Improvement.

Double Treadle, including one
doz. Saws, thirty inimitable Fret
SawlngPatwrns Prepared Wood
to the value of %4, Speed, 800
strokes a_ minute. Saws 1l inch
thick. Price, complete, Nine
Dollars.

SMALL STEAM ENGINES,
with copsper Boller, to drive light
Lathes, ScrollSaws, &c. 100 Scroll
‘Work Designs Free on receipt of
stamp. GEO.

Buﬂ'alo N. Y

Scroll Saw' :

' MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO., 263 Broadway, New Yark. Makers of the cele-
brated’ Tom Thumb 'and '\I'nlature Telegraph  Instru-
ments. .

PATENT

OLD ROLLED
SHATFTING.

The fact that this bnaftln? has 75 per cent greater
strength, a finer finish, and Is truer to gage, than an
other in use, renders it undoubtedly the most economica
We are also the sole manufacturers of the CELEBRATED
CoLLINS’ PAT. COUPLING, and furnish Pulieys, Hangers
etc., of the most approved st yles. Price list mailed on
applicntlon to NES & LAUGHLINS.

T;g Street 2nd and Srd Avenues, P’{ttsburgh, Pa
nal st., Chicago, Ill,

[ ¢ Stocks of this bhamn% in store and ror sale by
*ITZ, Boston, Mass,
121 Chambers street. N.Y.
ING Milwaukee, Wis.

PIERCE & WHALI

TO ELECTRO-PLATERS, JEWELERS,
AND WATCHMAKERS.
BATTERIES, CHEMICALS,AND MATERIALS,insets
or single, with Books of Instruction for Nickel or Silver
Plati THOMAS L, Manufacturing Electrician,

19 Bromﬂeld Street, Bost.on, Mass.
sent free.

Illustrated Catalogue

© 1875 SCIENTIFIC AMERICAN, INC
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BEAUTIFUL

EVER-BLOOMING ROSES,

STRONG POT PLANTS, sent safely by mau Post Paid
Five Splendid Varieti s $1.00; $2.00. Elegant
Descﬂ’Ftlve Catalogue FREE.
DINGEE & CONARD CO., Rose Growers,
WEST GROVE, Chester Co., Pa.

PONTOON BOAT

AS FLOATING VELOCIPEDE.

The greatest novelt, —the health!est recreation—the
best sport. Address B. & V. P, TOWNSEND, P.O.
Box 451, Worcester, Mass.

COPE & MAXWELL MF'G CO.°S

INDEPENDEN BOILER- FEED PUMPS,
the most reliable and low-
est priced Steamn Pumps offered. Special Price Lists on
application, from Oftice and Steam ump ‘Works, Hamil-
ton, Ohio. WAREROOMS, Chicago, Ill.; Cincinnat{, Ohio.
AND SAW MILL—Saves the labor of 3 men. 8. C
HILLS, 51 Courtlandt St., New York.
FORTUNE For ALL in the Rubber Stam
Business. Address DORMAN'
STENCIL AND STAMP WORKS, Baltimore, Md.
OT S, SAFETY HOISTING
]
I Machinery.
OTIS, BROS, & CO
No. 348 BROADWAY, NEW YORK.
ICHARDSON, MERIAM & CO.,
Manufacturers of the latest improved Patent Danfels®
and Woodworth Planing Machines Matching, Sash and
Molding, Tenoning, Mortlsinf Boring lmplng, Vertical
and Circular Re-sawing Machines, Saw Mill 8, Saw Arbors,
Scroll Saws, Rallway, Cut-off, and Rip-saw Machines,
Sgoke and Wood Turnfng Lathes, and various other kinds
‘Wood-working Machinery. (,atalogues and price lists
sent on application. Manufactory, Worcester, Mass,

‘Warehouse, 107 Liberty Street, New York. 17
JMPORTANT FOR ALL. LARGE CORPO-

RATIONS aAxpD MANUTACTURING CONCERNS.—
uerk’s Watchman’s Time Detector, capable of
controlling, with the utmost accuracy, the motion of &
watchman or patrolman, as the same reaches different
stations of his eat Send for a Circular
J E. BUERK, P. 0. Box 979, Boston, Mass,
B.—This detecmr 18 covered bytwo U. 8, tPa\ tents.
Pames using or selling these Instruments without au-
thority from we will he dealt with according to law.

Todd & Rafterty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine; Lowe 8
Patent Tubular and Flue Boilers; Plain Slide Valve Sta-
tlonsry. Hoisting, and Portable E ngines. Boilers of all
kinds. Steam Pum gPs. Mill Gearing, Shafting, &c., Silk,
Tow Oakum, Bag ]:f Rope, Flax,and Hem Machlnez'y.
A ents for the New Haven M'anufacturlng Clt]) 's Machin-
ist’s Tools; for Judson’s Governors and Stop-Valves;
Sturtevant Blowe rs; and Differential Pulley-Blocks,

10 CLAY ST., NEW YORK
WORKS PATERSON. NEW JBRSEY

Machlnel_jy o1 lmproved Stxles for making

SHINGLES HEADING, TAVES
Sole makers of the well known IMPROVED LAW'S8 PATENT

SHINGLE AND HEADING SAWING MACHINE. For circulars
address TREVOR & CO., Lockport. N. Y.

A WEEK to Male ana Female Agenns In thesr
77 locallty Costs NOTHING to try it. Particula.8
. 0. VICKERY & CO., Augusta, Me.

« __§  BLAKES PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to
any required size. Also, any kind of
STONE for Roaps and for Coxcxn’rn, &ec,
Address BLAKE CRUSHER CO.,

New Haven, Conn.

1 For cutting busfnest
STEN[} DIES Stencils, all sizes. Als’
complete OUTFITS for cmmng Sten:
cils and Key Checks, with which young men are makim
from $5 to $20 s day. Send for Catalogue and samples;
8. M. SPENCER, 117 Hanover St., Boston, Mass,

SHINGLE & BARREL MACHQI’EBY

T'S IMP. HEADING AND SHINGLE SAW
STAVE CUTTERS, JOINTERS, EQUALIZERS, ANl
HEADING TURNERS.

BAILEY GAUGE LATHE—For turning all kinds han
dles and Cabinet work. Simplest and best in use. Wt
manufacture a full line of Wood and Iron Workiny
Machinery, St,eam Englnes &c. Addres

AILEY & VAIL Lockpon, N.}

~ AGENTS WANTED.

Men or women. $34 a week. Proof
B furnished. Business pleasantand honor-
y, able with no risks. A 16 page circular
andValuable Samolesfree. 9~ A postal-
card on which to send your address
Z? costs but ope cent  Write at once to
F. M. REED, 8TH ST., NEW YORK.

OOD-WORKING MACHINERY GEN.-

erally, Specialties, Woodworth Planers and Rich
ardson 8 Patent Improved Tenon Machines,
Central, corner Union St., Worcester, Mass
WITHERBY RUGG & RICHARDSON

UNCHING oot tareas e SHEDES
DROP PRESSES Mmbnn'rowu. CoxrN

PARK PRESS co..
"'THE LEHIGH VALLEY

WEISSPORT, PA.,
Manufacturers of

Emery Wheels under a
new patent.

Send for circular.

Anewbookof 256 pages.showing
either male or female how to

GUIDE TO
SUCCESS, nacsimmn o

Worth {its weight in gold \Iailed to, §ether with a 1 san
for only 10 cents, by TH ION PUBLISHI]\(:
RSMEAN Y, Newark, N. J.

"E._ M, MAYO0’S PATENT BOLT CUTTER.
nd for Illustrated Circular, Cincinnati, Ohic

“ Lowest Priced and BEST.

Excelsmr Do Your Own Printing

PO'I‘ 8 0 $ Press_for cards, labels, envelopes, ete,
% -9 . Targer sizes for 1'\.;_’?! work.
BusinessMen dotheir printing and
advertizing, save money andincrease
trade. Amateur Printing,delight
ful pastime for spare hourr. BO
have great fun and make money fast
at printing. Send two stamps for full

mtm
Presses cmalnguekreseeq typectctothe Mfrs

Y & CO., Meriden, Conn.

PERFECT

NEWSPAPER FILE.

200
The Koch Patent File, for preserving nhewspapers
magazines, and pung ets, has %een recently lmprove&
and priee reduced. ubscribers to the SCIENTIFIC AME~
BIOAN can be supplied for the low prlce of $1.50 by madil,

the office of this Eer Aﬁavy boar !ides.
» **SCIENTIFIC A t.
cessary for every one who wishes to preserve t. e paper

Address- MUNN & CO.,
Publishers ¢ SCIENTWT0 AMERIOANR,
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Afvertisements,

Pugk Page = = = = = = £1.00 aline,
nside Page = = = = = = = 75 cents a line.

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Ad-
verti. t8 must be received at publication office as
early as Friday morning to appear in next issue.

NILESTOO. WORKS

With Patent Improvements; noiseless in action, auto-
matic in all their movements; run parallel with line
snafts without bevel gearing.
ENGINE LATHES,
All new patterns ; heavy, powerful, and convenient. All
sizes have Power Cross-feeds.
SHAFTING LATHES,

With superior Tool Rest; the heaviest and most powerful
inthe market. 200feet 2in. can be turned in 10 hours.

BORING AND TURNING MILLS,

Which are unrivaled for their excellence. These Tools
are as easily operated as a Lathe, and are warranted to do
accurate work, with the greatest dispatch.

RADIAL DRILLS,
With Universal Movements; will drillatany angle, and
at any &}oint within the reach of the Machine. 3 sizes,
trom $700 to $2,000 each.

BOILER ROLLS,
Of new design. Roll is net removed when taking out
sheets. Great economy of time and labor I8 secured.
CAR WHEEL & AXLE MACHINERY,
Of the most approved description. The Car Wheel Borer
and Axle Lathe ure twice as heavy as those of any other
Builder. The Hydraulic Wheel Presses have two Pumps.

SHAPING MACHINES.
DRILLI
SCR

NES.
CUTTERS.
SHAFTING RESTS.
FOUNDRY CRANES, &c.
All work done in strict conformity with U. S. Standard
Gauges. Address

NILES TOOL WORKS,

HAMILTON, OHIO.

ELGIN WATGHES.

THE BEST for RAILROAD purposes now
manufactured. Certificates from over 30
SUPERINTENDENTS of Leading Rail-
roads in the United States.
Six grades of Gents’ Watches with Stem
Winding and Setting Attachments.
BUY NO MORE CHEAP SWISS WATCHES.

ASK TO S8EE

THE NEW ELCIN WATCH,

NAMED

“I'M.AVERY”

The BEST WATCH, for the money, now made in the
World.

Each Watch manufactured by the Com«
pany, bearln%:heir Trade Mark,1is accom=
panied by a MEDAL, bearing the name
and number of the watch, Guaranteeing
its quality.

A3~ For sale by all Jewelers.

Al

—
DICKINSON"S -
BLE DIAMOND TOOL.

A
ADUUSTA

and Shaped Diamond Carbon Points, indispensable for

Turning Emery Wheels, Grindstones, also Trueing up

Hardened Steel and Paper Calender Rollers, etc. Address
J. DICKINSON, Patentee, 64 Nassau St., N.Y.

THE LECLANCHE
BATTERY.

Patented June 5,1866; April
23,1867 ; reissued February
17,1874,

The Great OPEN CIRCUIT

None GENUINE unless hav-
ing the words ‘ PILE LE-
CLANCHE’’ on the glass jars
and carbons. Look out for

IMITATIONS ; they are

WORTHLESS. Send for

circular,

L. G. TILLOTSON & CO.,
No.8Dey St.,Sole Agents.

THE LECLANCHE BAT-
TERY CO., No. 40 West
18th St., New York.

Ruitsy

New Design Upright Drills,
Have the best ‘Quick Return’ yet offered.

The smaller sizes are driven with the

New Square Belt. Sendfor Circulars.
WO00D & LIGET MACHINE CO.

‘WORCESTER, Mass., Manf’rs of all kinds of

" Iron Working Machinery; Lathes
%. Planers, Shapergs, Slotters, Bglg Cu"el‘l:

g ctc.  Also, Shafting, Pulleys, &c.

Diamond Solid Emery” Wheels,

Patented 1874.

Prices—6x ¥, $1.25;8x1,$2.25; 12xl}§, $5,50 .50;
18x2, $16.00; 20x2, 19.50; 24x8, $42. All oth: -
portionate prices. Fast cutcing, free from glazing, they

‘Whey Grinders une-

jualed b{«anﬁlnthe world, -
AMERICAN TWIST DRILL COMPANTY,

Woonsocket, R. I. and 15 New Church St., New ’York.

Iron Cutter.

The Hercules Iron Cutter is the first and onl]y one ever
made which is exactly adapted to cutting all sizes and
shapes of fron and Steel. It will cut, by the hand of one
man, one inch round, square, and flat iron, and all smaller
sizes It costs so little that anybody can afford it. We
will guarantee it to be a perfecf machine and to give per-
fect satisfaction. Send for particulars.

MILLERS FALLS CO., 78 Beekman St., New York.

ANTED—A RESPONSIBLE PARTY TO

Manufacture and Sell a new first class Metal
Toy. Address HOLMES, 182 Bennington Street,
oston, Mass.

o

(gUR COVERING FOR BOILERS AND
P1PES saves Twenty er Cent in Fuel.
OUR FELT, CEMENT, AND PAINT FOR
ROOFS is the best in the market.

Co.

Asbestos Felting

316--322 Front St., N.Y.

HEMICAL & MINERAL PRODUCTIONS.—

_/ Soluble Glass, Fluoric Acid, Nickel Salts, Man-
nese, Oxides Antimony, Cobalt, Tin,Cadmium, Zaf-
re, Felspar, Fluor?z&r (‘erollte, Marble Putty, Silex,
&c. L. FEUCHTWANGER & CO., 180 Fuiton St.,N.Y

BOOKS FOR BUILDERS. _Send for Catalogue.
A. J. BICKNELL & CO., 27 Warren St., N. Y.

ROOFING, SHEATHING, BOILER

8~ CAUTION.—The public are here

ASBESTOS MATERIALS

FELTING, PAINTS (all colors), ROOFING PAINT,
CEMENTS,&c., prepared ready for use. Send for Pampﬂlets,Price—Llsts, &c. Liberal l’nducements to dealers.

[ cautioned against purchasing or using any materals for the above
similar purposes, purporting to co tain ASBESTOS, unless me%ear ourgname an dat%aqf patimte’: o

et A rmasees 1o neterens W, JOHNS, 87 Maiden Lane, N. Y.

DAMPER L
REGULATORS Gf\lgi} cE(‘)’(]:zlgs
MURRILL & KEIZER, 44 Holliday St., Balt.

C. HENRY HALL & CO.,20 Cortlandt 8t., N.Y.City.

THE POLSOMETER.

The simplest, most durable and efiective
STEAM PuMP now in use. Will pump gritty
ormuddy water without wear or injury to
) its parts, It cannot get out of order.

Branch Depots:

11 Pemberton Square, Boston, Mass.
1827 Market St., Philadelphia, Pa.
59 Wells St. Chicago. IlI.

. NUOYE’S
Mill FurnishingWorks
are the largest in the United States. They make Burr

Millstones, Portable MIII%HSmnt Machines, Packers, Mill

Picks, Water Wheels, lleys and Gearing, specially

adapted to flour mills. Send for catalo
J.T.N

OYE & so?fhunalo, N. Y.
{1 T
E;nerﬂVheels
SIRDMSERe

THE BEST INJECTOR

For Locomotive and Stationary Boilers.
FRIEDMANN’S PATENT.

Over 15,000 Now in Use Here and in Europe.

Throws more and hotter water, with less steam. than

any others. It hastwo Waterways, fixed Nozzles, and no

novable parts to get out of order.

NATHAN & DREYFUS, Sole Manufacturers,
108 Liberty St., New York.

Rope.

STEEL AND CHARCOAL
IRON

4 Of superior quality, suitable for
4 mining and hoisting purposes, in-
4 clined planes, transmission of

power,etc. Also Galvanized Char-
4 coaland B B for Ships’ Rigging,
4 Suspension Bridges,Derrick Guys,
J Ferry Ropes, &c.

A large stock constantly onhand,
frotm which any desired lengths are
cut.

o JOHN W.MASON & CO.,
< 43 Broadwav, New York.

Working Models

And Experimental Machine Metal or Wood, made to
order by J.F. WE R, 62 Center St., N.Y.

The Most Powerful, and the Only Tight
Shutting, Good Part Gate Turbine ever
made. Price of small wheels to suit
the times. Send address to

WAIN

North éhelmstord. Mags.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY..

W, B, FrangLIN, V. P’t. ], M. ALrxm, Predt,
I, B, Pxxcn, See.

BUY A

WAIN.

¥ Send for Catalogue.

HARTFORD, CONN.

HOLY LAND,
THE CRIMEA,

Calling at the Azore Islands, Cadiz, Gibraltar
Palermo, Athens, Constantinople, Sevastopol,
Cagliari, Algiers, Madeira, and Bermuda. A S
gramme and further information, apply to

’Ya_lt,n, S:

SECOND EXCURSION

TO THE

MEDITERRANEAN,
EGYPT, GREECE,

AND INTERMEDIATE POINTS OF INTEREST,

Malaga, Marseilles, Genoa, Leghorn, Civita Vecchia, Naples,
myrna, Beyrout, Mt. Carmel,
pecial Steamship to leave Ne

Joppa, Alexandria, Malta,
e

'w York Jun , as above. For pro-

GEORGE F. DUNCAN, Oflice U. S, Shipping Commissioner, New York.

Munn & Co.’s Patent Offces.
Establlsi_:ed 1846,

The Oldest Agency for Soliciting Patents
in the United States.

TWENTY-EIGH1 YEARS EXPERIENCE.

MORE PATENTS have been secured through
this agency, at home and abroad, than through any other in

the world.
They employ as their assistants a corps of the most ex-

perienced men as examiners, specification writers, and
draftsmen that can be found, many of whom have been se-
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availed
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
SOIENTIFIO AMERICAN, continue to examine inventions,
confer with inventors, prepare drawings, specifications, and
assignments,attend to flling applications in tho Patent Office
payingthe government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and 7th 8treets, Wash-

n. They also prepare and file caveats, procure design
patents, trad ks, and rei , attend to rejected cases
(prepared by the inventor or other attorneys), procure copy-
rights, attend to interferences give written opinions on
matters of infringement, farnish copies of patents: in fact
attend to every branch of patent businsss poth in this and
n foreign countries.

Patents obtained in Canada, England, France, Belgium
Germany, Russia, Prussia, Spain, Portugal, the British
Colonies, and all other countries where patents are

granted.

A special notice is made in the BOIENTIFIO AMERICAN of
all inventions patented through this Agency, with the
name and residence of the patentee. Patents are often
sold, in part or whole, to persons attracted to the invention
by such notice.

A pamphlet 0f110 pages, containing the laws and full di-
rections for obtaining United States patents, also a circular
pertaining exclusively to Foreign Patents, stating cost for
each country, time granted, etc., sent free. Address

) MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
87 Park Row, N, Y.
BrAxNcH Orrice—Corner F and 7th Streets

‘Waahington D. C.

Tmproved Foot Lathes.

Small Engine Lathes, Small Gear
Cutters, Hand Planers for metal, Ball
Turning Machines, Slide Rests
Scroll Saws for light and heavy
LWy work,Small Power Scroll Saws, Foot

Circular Saw Machines. Thé very
readers of this Bxi_;)er have one of them.

N.H BALDWIN, Laconia, N B
Artisansor Amateurs.

Man

pest.
Catalogues free.
Just the articles for

HOUGHTON’S AUTOMATIC HQOUSE PUMP.
‘Worked by the surplus heat of the kitchen range, estab-
lishes and maintains a flow of water from the well or cis-
tern to the tank at the top of the house, without attention
or expense. Enough for all ordinary household uses.
Good mechanics wanted to make and introduce them in
various parts of the country, For full description, &c.,
address, with stamp, CHARLES HOUGHTON, 40 Water
Street, hoston, Mass.

OGARDUS’ PATENT UNIVERSAL ECCEN-
TRIC MILLS—For grinding Bones, Ores. Sand, Old
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn,
Corn and Cob, Tobacco,Snuff, Sugar, Salts, Roots, Spices
Coftee, Cocoanut, Flaxseed, Asbestos, l\hca, etc., and

whatever cannot be ground by other mills. Also for Paints,
Printers® Inks,Paste Blacking,etc. JOHN W.THOMSON,
successor to JAMES BOGA. DUS, corner of White and
Elm Sts., New York.

LDS &

REYNO

CO,,
145 EAST ST., NEW HAVEN, CT.,

MANUFACTURE
Iron and Steel Set Screws, Round, Square, and Hexagon

Head ; Machine and Cap Screws; Piano, Knob. and Lock

Screws; Machine, Bridge, and Roof Bolts, Bolt Ends,

Blanks, Nuts, Washers, etc., of every description.
Send for Price List.

AT e o v

Address JOHN A. ROEBLING S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty 8t., New York.
‘Wheels and Rope for conveying power long distances.

PLANERS,

ENGINE LATHES, DRILLS,&c. Send for Price List.
NEW HAVEN MANUFACTURING CO.,
New Haven., Conn.

PORTLAND CEMENT

A Practical Treatise on Cement furnished FREE.
8. L. MERCHANT & Co.,76 South St., New York.

© 1875 SCIENTIFIC AMERICAN, INC

@ T. V. Carventer. Advertising Agent. Address
Box 778, New York city.

- Machinists’ Tools.
EXTRA HEAVY AND IMPROVED PATTERNS.
LUCIUS W. POND, MANUFACTURER.

Worcester, Mass.

WAREROOMS 98 LIRERTY S1., N. Y.
8® Lathes,Planers,Boring Mills, Drilis.and Gear Cut-
ters a Speclalty.

[T PAYS! IT PAYS!

WHAT PAYS?
Read &§ See

Every business man admits the necessity of advertising.
All who have tried it know the advantages and profit of
80 doing. But it is notall who advertise that do it advan-
tageously,and in the most effective manner, to derive the
greatest benefit for their money. As arule, it is the best
econony to advertise what one has to sell or wishes to
purchase, in papers having the largestcirculation among
that class of persons likely to be interested in the article.
Parties having Manufacturing Establishments to sell or
lease, or who wish Estimates made for Constructing
Bridges, Dams, Iron Buildings, Furnaces, Heating Appa-
ratus, Steam Engines, Boilers, Wood and Iron Working
Machinery, Agricultural Implements, or Contracts for
Engineering Works of all kinds, will find that it pays to
advertise in the SOIENTIFIO AMERICAN.

The value of the SCIENTIFIC AMERIOAN as an adver-
tising medium cannot be over-estimated. It goes into all
the machine and workshops in the country, and is taken
at the principal libraries and reading rooms in the United
States and Europe.

A business man wants something more than to see his
advertisement in a printed newspaper. He wants circula-
tion. If it is worth 25 cents per line to advertise in a pa-
per of three thousand circulation, it is worth $3.75 per
line to advertise in one of forty-five thousand.

‘We invite the attention of those who wish to make their
business known, to the annexed rates:

Back Page, $1.00 a line
[nside Page, = 73 a li“”}lnsggggx.
Business and Personal, 1.00 a line

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at the publication office as
early as Friday morning to appear in next issue. -

If anything is wanted in the mechanical line, advertise
for it in the SOIENTIFI0O AMERICAN.,

If one has a patent or machinery to sell, advertise in the
SCIENTIFIC AMERICAN.

Address the publishers,

Munn & Co.,

37 Park Row, New Yerk.

OGERS’ TANNATE OF SODA BOILER
Scale Preventive has been in use for eight years,
and has the unqualified approval of a great number of
our best engineers and scientific men. The makers claim
that it i8 the best preparation for the prevention and re-
moval of scale ever offered to the public. 35 cents per
pound. Send for book on ‘* Boiler Incrustation.”’

JOS. G. ROGERS & CO., Madison, Ind.

.
All {xersons are cautioned to take no assignment of, or
any rights whatsoever under Letters Paient, for an im-
%rovement on Running Gear for Vehicles, issued by the

nited States, No..150,833, dated May 12th, 18%, from
Peter B. Cunuingham, as the said Patent is the exclusive
property of the undersigned copartnership.

. B, CUNNINGHAM & COMPANY.
Bethlehem, Pa., Feb. 25, 1875.

SCIENTIFIC AMERICAN,

FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD.
THIRTIETH YEAR.

VOLUME XXXII.—NEW SERIES,
The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second day of January,
1875, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
teats of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the SCIENTIFIC
AMERICAN. Every number contains from six to ten
engravings of new machines and inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li-
brary, and the Reading Room.

TERMS.
One copy, one year (postage included).......$3,20

One copy, six months (postage included).... 1,60
One copy,three months (postage included).. 1,00
One copy of Scientific American for one
year, and one copy of engraving, ¢ Men
Of Progress”..........ocuveueueinenennnn. 10.00
One copy of Scientific American for one
year, and one copy of ¢ Science Record”
LOr1874. . coeiiiiniiiiiiii i 5.50

Remit by postal order, draft, or express.
Address all letters and make all Post Office or
ders and drafts payable to

MUNN & CO.,

37 PARK ROW, NEW YORK

HE “ Scientific American” is printed with
CHAS. ENEU JOHNSON &CO.'8 Tenth and

Lombard Sts., Philadelphia and 50 Gold St.  New York





