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THE BROOKLYN INSTITUTE OF ARTS AND SCIENCES.

An extensive movement is now in progress in Brook-
lyn, looking toward the enlargement of the facilities of
the Brooklyn Institute of Artsand Sciences, by the erec-
tion of a grand edifice to serve as a permanent abode
of the institute and the establishment of an extensive
museuln, comprising all branches of the arts and sci-
ences, laboratories for carrying on investigations in all
branches, rooms for lectures, exhibitions, and public
experimentation, and an enormous auditorium for
large assemblies. Nothing similar to the Brooklyn In-
stitute exists in this country, and we doubt if its like is
to be found in the world, and the present movement
toward placing it on a broad and permanent basis is
one of which any city might well be proud.

The city of Brooklyn has ceded a tract of land near
the beautiful Prospect Park, upon which the buildings
are to be erected, and proposals from architects and
builders are now asked for, and the matter is thrown
open to competition.

The following gentlemen constitute the committee
on competition : Gen. John B, Woodward, Mr. Eugene
G. Blackford, Prof. Franklin W. Hooper. The pre-
liminary sketches are to be handed in to the commit-
tee on or before the 28th day of February next, and a
jury of experts are to pass upon the plans.

The buildings are to be on a grand scale, and in a
style that will harmonize with the purpose for which
they are to be erected. The department accommoda-
tions are to be divided up into two general divisions,
those relating to art and those relating to science.
Architecture, sculpture, and allied sciences will require
about 90,000 square feet of floor space; the department
of painting, etching, and engraving will require about
75,000 square feet; the architects and fine arts schools
will require over 5,000 square feet; the department of
arch@ology requires 12,000 square feet; anthropology,
15,000 square feet; zoology, including entomology, 30,000
square feet ; botany, 11,000 ; to the department of geog-
raphy is to be allotted 11,000 and to geology 20,000 square
feet ; mineralogy, 15,000 ; physies, 10,000; astronomy,
10,000, square feet ; electricity, 15,000 square feet ; the
department of engineering calls for 20,000 square feet ;
mathematics, 4,000; the department of microscopy,
4,000, and photography, 9,000 square feet ; chemistry,
11,000 square feet; to the department of pedagogy,
10,000, psychology, 5,000, and philology, 1,500 square
feet ; to the department of political science is to be
allotted 15,000 square feet; law, 2,200; and to the de-
partment of music is allotted 13,000 square feet. Each
department is to have space for collections, laboratory
rooms for instruction, meeting room with library on
walls, curator’s room. The rooms of most of the de-
partments are subdivided so as to provide accommo-
dations for separate branches.

The department of astronomy is to have an observa-
tory fitted with a large telescope, and ample provision
is to be made in each department for practical work
and original research. In addition to all this, a grand
art gallery is to be provided in the upper portion of the
building devoted to the arts. )

Although this institution is local in name, its bene-
fits and influence are not confined to the city of Brook-
lyn; it numbers its members by thousands and its
growth is beyond precedent. Without doubt the day
will- soon come when scientific men and women all
over the country will find it to their interest and ad-
vantage to belong to the Brooklyn Institute of Arts
and Sciences.-

Building Associations in New
Jersey.
In a recent report of the Bureau of Statistics of
Labor of the State of New Jersey the development and
present condition of these societies in that common-

Co=Operative

| wealth is well set forth. At the close of the year 1891

there were 272 incorporated building and loan associa-
tions in .lhe State, having net assets of $25,600,000,
Of the latter, 19,255
were borrowers, 253 per cent of the outstanding shares

w05 | eing pledged, and the averages showing that as a

rule persons in moderate circumstances, and for pur-
poses. not speculative, constitute the membership of
these associations. The total installment dues paid in
on the 518,717 shares outstanding in 1891 amounted to
$20,484,127, and it has been shown thatin these associa-
tions, as managed in the State of New Jersey, it has
been seldom that the average annual rate of interest
on a share investment has been less than six per cent,
while as a rule the interest is much higher. Notwith-
standing this fact, it is a striking characteristic of the
building and loan association movement that the large
amounts of money it has attracted do not appear to
have had any effect on the normal increase of deposits
in the savings banks. The business of these banks

o3 | has steadily increased, altheugh within a few years

the net assets of the building and loan associations
have at the same time grown to very nearly the total
sum due to depositors by the savings banks. This is
attributed partly to the factthat the associations
reach some localities where savings banks -are not at
hand, and -also attract a semewhat different consti-
tuency, investments in the shares being more in the
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nature of live capital than a reserve paying an ab-
normally low but sure rate of interest.

The true co-operati¥’e building and loan association,
as recognized by the ‘‘legislative countenance and en-
couragement” of the New Jersey statute, is designed
to confine itself to a comparatively small home dis-
trict, enabling members whose position as borrowers
in a general market would be otherwise most unfavor-
able to secure all the benefits which their position and
personal character among their neighbors seem to en-
title them to, in their effortsto build homes for them-
selves and their families. The corporation being local,
and its membership recruited from the immediate
neighborhood, its shareholders are able to manage its
affairs themselves, are expected to be Yrue co-operators,
or at least personally acquainted with the managers
and their standing in the community, having only
themselves to blame if the latter turn out to be dere-
lict. While the ordinary shareholder is far too little
inquisitive about his association and its-meetings, he
is generally acquainted with the reputation of its con-
trolling spirits, and is likely soon to hear of any sus-
picious circumstances which may relate to them,
which would not be the case were the membership or
the operations of the association spread over a large
district. The association deals only with its own
shareholders, and can only pay to one member what
it receives from another; therefore, its design is to deal
asmoderately with its borrowers, the ‘ home builders,”
as may be consistent with entire safety, guarantee
ing also equality of benefits to all, in a business con-
ducted with such simplicity that any shareholder may
at all times be satisfied of the security of his invest-
ment.

— S r—————
Alcohol and Acetic Acid from Paper.

It is quite within the bounds of possibility, as every
chemist knows, to convert, by a series of simple chemi-
cal operations, an old linen shirt into sugar and alco-
hol. By merely immersing linen in cold, strong sul-
phuric acid, the cellulin C¢H,00:, of which it is mainly
composed, gradually dissolves, and, assimilating one
molecule of water H.O, resolves itself into glucose
CsH,:0s. The glucose so formed may be recovered by
neutralizing the excess of acid with chalk, and from the
product so obtained alecohol may be prepared by the
ordinary process of fermentation. According to recent
researches, acetic acid, too, can also be produced from
similar materials, as, for example, paper pulp, esparto
grass, ete., all of which contain cellulin.

The process, although apparently so simple, is some-
what different in detail. By digesting any of the above
substances, or, indeed, starch, sugar, or other carbo-
hydrates with alkali, such as caustic soda, a salt of the
alkali, acetate of soda, is formed. This can easily be
recovered, and the product on distillation with sul-
phuric acid could be made to yield pure acetic acid,
which it is well known is the acid of ordinary vinegar,
in which it occurs to the extent of 3 to4 per cent.
Moreover, acetic acid C.H.O. being an oxidation pro-
duct of alcohol C.H,O, it is possible by means of a re-
ducing agent (a mixture evolving hydrogen) to convert
it once more into alcohol. This conversion is only of
theoretical interest, however, and of no practical value.
Messrs. Cross and Bevan, who read a paper on this in-
teresting action of alkali upon cellulin bodies at a meet-
ing of the Society of Chemical Industry recently
attached some importance to the process, as in all
probability by its agency paper makers might be in a
position in the future to recover from their waste ma-
terials a product (acetate of soda) of value in certain
industrial processes. Apart, however, from the possi-
ble practical value of these results, they are calculated
to throw a new light upon the nature and constitution
of that important cluster of bodies known as the carbo-
hydrates.—Lancet.

—_——etr———

Traffic of the Elevated s2ailways, New York.

On October 12, the Columbian celebration day, the
Manhattan system carried 1,075,587 people. The ex-
pression, a million people, does not convey any very
definite idea to the mind, but it may assist us, says the
Railroad Gazetle, to understand what that figure
means if we say that if the people who traveled on the
elevated railroads on that day were arranged in single
file as close as they could conveniently stand together,
the line would reach from the Battery, in New York, up
along the Hudson River to Albany, and out on the New
York Central Railroad asfar as Auburn ; or they would
reach from Troy to 40 milesbeyond Buffalo. When we
consider that probably there must have been at least
150,000 of these people who wanted to take the cars at
the same time when the parade was breaking up, that
this crowd would fill 300 trains of cars to their utmost
capacity, and that that number of trains distributed
over the entire tracks of the elevated railroads, both
up and down, would leave only 300 feet intervals be-
tween trains, it is not surprising that there was consid-
erable delay in getting on and off the trains and that
travel was very slow ; bat it is remarkable that, so far
as known, not a_single aceident occurred to any of the
3,000,000 of passengers that were carried in the three
days, October 10, 11, and 12,
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Breathing Wells,

That the earth breathes by the movement of the at-
inosphere into and out of its depths may no longer be
doubted as a myth derived from occasional observa-
tions of this phenomenon. When it is considered
that the whole superstratum of the earth that is not
saturated with water is a porous mass of loam, sand,
and gravel, at any depth from the surface, to hun-
dreds of feet below it, and in many localities lying on
or beneath extended beds of clay or stratified rock in-
closing cavernous spaces ; and that it is well known
that sand and gravel, that is not saturated with water,
has the spaces between its particles filled with air or
gasesthat are elastic and subject to contraction and ex-
pansion by changes in pressure ; it may rationally be
assumed that the interspatial air or gases in the vast
sand and gravel beds and cavernous spaces beneath
the earth’s surface will be affected in its density by
the variations in the density of the atmosphere above;
that under ‘this condition the ground breathes the
life-giving atmosphere that purifies the noxious sub-
terranean elements by oxidizing their constituents, or
in other words aerating the underground waters by
contact with the percolating moisture from the sur-
face.

There can be no doubt, in the face of accumulated
observations, that the barometric changes. of pressure
in the atmosphere do not stop at its surface, but ex-
tend downward into the depths of the porous sand
beds and into the cavernous recesses of the earth, and
that wherever such porous beds are covered with a
clay or rock stratum, cutting off the direct pressure
variation over a large district, any penetration of such
strata makes a connecting vent with the outer atmo-
sphere, and the variation of pressure in the outer at-
mosphere immediately extends its influence to the
subterranean air spaces beneath the sealing clay or
rock strata.

The relation of blowing caves to changes in atmo-
spheric pressure is a well attested fact, except a few in-
stances where there are two openings, by which the
wind also produces internal circulation and ventilation.

In close caves with a small single outlet the baro-
metric changes in the atmosphere are the principal
source of their ventilation, by the blowing or breathing
of air through their mouth or entrance simultaneously
with the movement of atmospheric waves of pressure.

This phenomenon has been observed in detail both
in open wells and bored or artesian wells in the West-
ern States, where the later geological strata extend in
nearly unbroken sheets of clay, limestone and sand-
stone over large tracts of country. In many parts the
water-bearing strata are deeply seated under beds of

sand and gravel covered with thin layers of clay or,

limestone near the surface.

In Illinois and Iowa some of the breathing wells be-
come intermittent gas wells by the action of variable
atmospheric pressure, showing a gas-saturated under-
stratum which under varyilg atmospheric pressure
breathes gas intermittently with the rise and fall of
the barometer.

This class of wells has been tested by closing and
inserting a whistle, which would blow according to
the barometric change, inward when the barometer
was high and outward with a low barometer.

There is a breathing open well near Stanwood, Ore-
gon, 90 feet deep to the water surface ; the excavation
passing successively through layers of clay, sand and
stratified rock, with a thin seam of coal at 80 feet down,
and at the bottom a mass of broken stone or voleanic
debris, which forms the water stratum. This well
gave much trouble in digging from an intermittent
flow of gas, and, in consequence, the work was delayed
several months. .

Finally, when finished, it was discovered that gas
flowed at intervals only, always succeeded by an in-
halation of air for about the same length of time, the
intervals being from one to five or six days. Shortly
after the well was finished, the gas ceased to flow, but
the respiration of the well continued with increased
force, enough to run a small windmill placed in the
mouth of the well, reversing its motion with the change
in direction of respiration.

There being several breathing wells in Kansas, one

was sealed and tested with a siphon water gauge.

" The record shows a similarity between the curves of

pressure in the barometer and the curves of well pres- |.

sure, only that the minimum pressure in the well was
equivalent to and at the same time of the maximum
pressure of the barometer, and the reverse.

Thus when the barometer was lowest, the pressure
outward from the well was greatest, and the reverse.

Under this condition, with a low barometer, the well
would blow or exhale, and, with a high barometer,
would draw in or inhale air. Thus the well becomes
a natural barometer.

The actual extremes of positive and negative pres-
sure in the well, the positive being the blowing pressure
and the negative being the inhaling pressure, was but
little over one-half the extremd¥of barometric'pressure;
the total difference in water pressure being 230 inches,
while the total range of the barometer was three-
tenths of an inch, or 4 inches water pressure.

]
The fact that the porous soil of the neighborhood,

or possibly neighboring wells, relieved the well under
observation of its pressure by slow ventilation was
made evident in the course of the observations, for
when the barometer suddenly rose and remained high
for a day or two, the pressure inward to the well
would gradually decrease to zero; and upon a sudden
fall in the barometer and continuing for a day or two
at low stage, the outward pressure in the well would
again gradually decrease to zero.

Under large barometer variations a whistle, attached
in place of the water pressure gauge, could be heard,
as stated, all over the town, giving, by its intensity,
the magnitude of the barometric range. G. D. H.

—_—— 4+ —————
Fall ot a Meteoric Stone at Bath, South Dakota.
BY A. E. FOOTE.

On the 29th day of August, 1892, about four o’clock
in the afternoon, while Mr. Lawrence Freeman and
his son were stacking upon hisfarm two miles south of
Bath, they were alarmed by a series of heavy explo-
sions. On loqking up they saw a meteoric stone flying
through the air, followed by a cloud of smoke. Its
course was easily traced to the point where it fell,
within about twenty rods from where they were stand-
ing. The stone penetrated the hardened prairie to a
depth of about sixteen inches and when reached it was
found to be so warm that gloves had to be used in
handling it. Three small pieces of an ounce or two
each had apparently been blown off by the explosions,
but the stone still weighed 4634 1b. One of these small
pieces was found by some men not far distant and was
broken up and distributed among them. The explo-
sions were plainly heard by a large number of people
at Bath, two miles away, and at Aberdeen, nine miles
away, it sounded like distant cannonading. The ex-
terior of the stone presents the usual smooth black
crust. The interior is quite close-grained, resembling
in texture the stones from #ocs. The iron is abun-
dantly disseminated through the mass, and although
the grains are small, they are easily distinguished and
separated on pulverizing.

Preliminary tests made by Mr. Amos P. Brown, of
the mineralogical department of the University of
Pennsylvania, prove the presence of nickel and cobalt
in considerable quantity. An affidavit signed by
Charles Freeman (before H. T. Root, notary public)
stating the facts of the fall is in the hands of the
writer, to whom the stone was sent.—Amer. Jour.

—_— e, ——
A Chance for Inventors,

The government of India is offering a number of
prizes for the best designs or models of a cart suitable
for military requirements, to wit, a mule cart for the
transport use of the British armyin India. The prizes
offered are five in number, and are respectively $3,750,
$2,500, $1,875, $1,250, $625, or $10,000 in all. Industries
says : The award will be intrusted to a jury consisting
of three military and three technical experts. The
question of cost being of the highest importance, the
designs should give the estimated price in pounds ster-
ling or rupees of a single cart delivered free on board
in London or at Bombay, Calcutta, or Allahabad. As
a guarantee of good faith on the part of theBompetitor
as regards estimated cost, he will, if recommended for
a premium, receive, in the first instance, only one-half
of such premium immediately on its award. He will,
however, only receive the same proportion of the other
half as represents the proportion by which he may
have under-estimated the actual cost of the cart. It is
left to the jury to ascertain by tender in the open mar-
ket, or by such other means as it considers suitable, the
cost of the cart to government, and to make its award
accordingly. The object desired to be attained by this
competition is the production of a design, accompanied
in all cases by a working model, for a military trans-
port cart adapted to conditions which make the use of
interchangeable metal parts for all important portions
of the cart absolutely indispensable. The designs and
models should reach the secretary to the government of
India, Military Department, Calcutta, not later than
June 30, 1898,

.

Invention—Discovery.

‘ For by invention,” says Fielding in *Tom Jones,”
¢TI believe, is generally understood a creative faculty,
whereas by invention is really meant no more,
and indeed the word signifies, than déscovery, or find-
ing out; or, to explain it at large, a quick and sa-
gacious penetration into the true essence of all the ob-
jects of our contemplation,” and of this little criticism
can be made. Nevertheless, with as little risk of eriti-
cism the United States courts, in interpreting the
patent statutes, accept the *generally understood”
meaning of Fielding’s day, it being settled that the ¢ in-
vention” of the statutes signifies a creative faculty,
and the same high authority also construes * discov-
ery ” in the statutes to be synonymous with invention
as thus interpreted, and correctly so; though we should
despair of convincing the partisans of the great author

that the court rulings were devoid of the humorous.

Possibly, indeed, the learned judges had even in
mind Fielding’s lucid interpretation, and conformed
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their rulings on the words to the principle of action
and reaction. .
—_—— et ——

American vs. Foreign Files.

A large proportion of the cutting points on a file
never do actual service of any kind. On a new file the
work is done by the very few highest points, then as
these are broken off and worn down others dosome ser-
vice. These last, however, do not have a chance to do
much service, being withheld by the worn and dull
points from effective contact with the metal. Files
again are cut with such blunt tools that their cutting
points have no satisfactory backing of material. This
backing always is a concave fillet, giving the point great
sharpness but no strength. These facts indicate the need
of an improved means of making files, or perhaps the
finding out of the method by which the Swiss cut their
famous Grobet kinds. One of these Swiss files will out-
cut and outwear four American files. An English
Stubbs file will outwear more that two American files ;
but they are not so evenly cut as the Swiss. It is not
solely in the cut that these foreign files are better than
ours. They put in honest steel. One maker of files
told me what make of steel he used. Itisbelievedthat
this steel can be bought for less than four cents a
pound by the ton. The Swiss files again, and the
Stubbs files also, in a degree, are better finished tools
than anything of the kind made in America. A Grobet
file is generally about mathematically correct. The
hardening in both these foreign files is uniform and
good. Year after year, decade after decade, these files
come to us. They were the best in the world at the
time I entered the door of the first shop that knew my
efforts, and they are the best to-day. Now, what is
the matter with American files? Our steel is good, we
have the mechanical ability, and we have the market,
for we use more Swiss files than all the rest of the
world, and I am of opinion that we consume more
Stubbs files than the whole of the British empire.
Americans do not need to be ashamed of many kinds
of native metal work, but our files are below compari-
son.—Albert D. Pentz, in the Engineering and Mining
Journal.

Reply.—The above article shows that the writer
thereof is practically unfamiliar with the present mode
of manufacturing files, and therefore his statements
should be taken with a large degree of allowance. He
claims that the famous Grobet or Swiss file will outcut
and outwear four American files, and the English
Stubbs file will outwear more than two American files. _
The writer is a large manufacturer of American files,
and answers by saying that market conditions, of which
he has a very general knowledge, and positive informa-
tion derived directly from large consumers of files all
over this country, make him certain that the above
statements are incorrect.

A well cut American file will do just as much work
and even more than a Grobet of the same cut. The
English Stubbs files have always had a good reputa-
tion, and while Mr. Pentz places their quality below
the Grobet file, the real facts are the Stubbs files are
considered by nearly all file manufacturers, and also by
nine consumers out of ten, to be of better wearing
quality than the Grobet make.

Mr. Pentz’s assertion in regard to honest steel as used
by file makers again shows a lack of knowledge on his
part as to the conditions governing the manufacture
of files. Quite recently a prominent engineer and
large user of files in France expressed his preference for
American files manufactured by the writer’s company,
on the ground that actual tests had proved to his sat-
isfaction that the quality of steel used in our American
files was better than the best English make.

But I will admit that Stubbs uses a better quality of
steel in his files than that generally used by English or
American manufacturers. The steel at present used
here in the manufacture of files is a comparatively low-
priced steel, and yet fully as expensive as the steel used
by any foreign manufacturer, except Stubbs.

As regards finish of the Swiss files, they are hand-
some in appearance, but I think the Nicholson File
Company, of Rhode Island, in the manufacture of their
X F's, exceed in style and finish any maker of small
Swiss files.

I also take exception to the statement made by Mr.
Pentz, as regards the uniform temperin a file of foreign
make being better than the files of the best American
makers. Now and then, in this country, you will find
a few machinists who still think they must have a Gro-
bet file to finish with, a Stubbs taper saw file to im-
prove the cutting ¢ualities of a very hard saw, and an
English file for general machine shop work. To such
users I ean only say that not only is the English mar-
ket in Canada and other provinces of Great Britain
being absorbed by the better make of American files
to-day, but it is also a fact that in England, the home
of some of the best files made in the world for general
machinist’s uses, files of certain American manufacture
have not only entered that market, but gone there to
stay, and have become formidable competitors of the
best brands of English files, Stubbs not excepted.

) J. D. Foor.
New York, December, 1892,
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AN IMPROVED SCHOOL CHAIR AND DESK.

The providing of desks and seats suitable for children
of various sizes at school is often quite a troublesome
matter, and, with the ordinary styles of school furni-
ture, frequent changes are necessary. An improve-
ment designed to obviate this difficulty is represented
in the accompanying illustration. It consists of a

desk or seat supporting standard, capable of ver-
tical adjustment, whereby the desk or seat may be
readily raised or lowered as desired, to suit the needs of
The upright portion of the standard

different pupils.

THE CHANDLER ADJUSTABLE CHAIR AND DESK.

is provided with a series of grooves or recesses, and
slides vertically within a base portion, on which is ar-
ranged a horizontally sliding double or U-shaped
spring adapted to engage the grooves or recesses in the
vertically-sliding upright. The desired adjustment
may be quickly and easily effected, when the spring is
secured in place by a clamping bolt, the construction
preventing any rattling or loose motion from inaccur-
acy in the fitting of any of the parts. The desk is
firmly supported on each side, and the chair, when

Tadjusted to the height required, is practically as sub-
stantial as if it were a solid piece of iron, as the clamp-
ing bolt cannot be loosened if tampered with by the
pupil, being fixed in adjusted position by means of a
wrench. This improved chair and desk have already
been tested in practical use in the schools at Somer-
ville and Brockton, Mass., and in Port Chester, N. Y.,
where they are said to have given great satisfaction.
Further information relative to the improvement may
be obtained of the Chandler Adjustable Chair and
Desk Co., No. 7 Temple Place (rooms 43 and 44), Bos-
ton, Mass.

Y Y.
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AN IMPROVED BIT BRACE.,
The brace shown in the illustration has a readily at-
tachable and detachable knob, with an easy bearing
and excluding dust and dirt, an extensible and ad-

oy
KNUDSEN’S BIT BRACE,

justable crank, a convenient and easy handle, an im-
proved ratchet connection between the brace crank
and the bit shank, with a new and efficient means of
fastening bits of various sizes to the brace, and other
novel features. The improvement has been patented
by Mr. Andrew Knudsen, of Tucson, Arizona Territory.
Fig. 1shows the device in perspective, Fig. 2 being a
sectional view of the knob, Fig. 8 a section of the jaw-
holding and adjusting mechanism, Figs. 4 and 5 show-
ing the ratchet mechanism, and Fig. ¢ illustrating the
bit-holding and adjusting mechanism. The bearing
knob is socketed on its inner side and screwed to the
veduced end of a screw cup or nipple, which has a
socket to receive the bearing cone of the brace stem,
extending through a tube. The two crank arms each
comprise two members, one adapted to slide within
the other, the parts being held together in desired po-
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sition by thﬁmb screws, the arrangement being such

that by pushing the members well in the brace may
be turned in small space, where but little power is re-
quired, while by pulling out the members greater lev-
erage is obtained. The crank handle has an inner
two-part tube, the parts of the handle being hinged
together and having overlapping portions, spring-
pressed pins within the handle projecting through the
overlapping parts, the pins being pressed inward when
the handle is to be removed. The lower end of one
of the members of the lower crank arm terminates in
a cylinder which turns on the ratchet head
formed integral with the bit-holding shank,
the rotation of which in either direction is pro-
vided for by a simple pawl and ratchet ar-
rangement. A screw extending longitudinally
through the ratchet head has at its upper end
a turning knob by means of which the outer
ends of the jaws may be forced together or
allowed to spread apart, enabling the jaws to
be clasped firmly to a bit and be very quickly
adjusted. Each end of the jaws fits several
sizes of bits, and by reversing the jaws they
may be made to fit many sizes, several pairs
of jaws being preferably provided for each
brace.

The invention is designed to improve the
entire construction of a bit brace, that it {may
be easily adjusted, efficiently operated and
nicely and strongly finished.

J—

Prevention of Lead Poisoning.

Lead poisoning among glass polishers due to
the tin putty employed may, acecording to M.
Gueroult, be entirely abolished by a new plan
which has for the last eighteen months been
adopted at the Baccarat Glass Works. The old
tin putty that was used was a stannate of lead
which was manufactured in special furnaces
by oxidizing three parts of lead with one part
of tin. In the new material two parts of meta-
stannic acid are added for each part of putty, the lead
being reduced to about a third of the old proportion.
Under the former system numbers of workmen suf-
fered from lead paralysis, and many had to leave the
works entirely. Since the introduction of the meta-
stannic acid putty, however, not a single case of lead
poisoning has occurred.

<O
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AN IMPROVED CONVEYER OR ELEVATOR.

The construction shown in the illustration has buck-
ets arranged forself-loading and self-dumping without
breaking the material, which may be safely carried to
any desired distance. The improvement has been
patented by Mr. George H. Tench, of Pottsville, Pa.
Chains moved by sprocket wheels carry buckets, each
made in two parts, a body and an end gate, each part
being rigidly secured to different links of the chain, so
that when the latter passes over the wheels the end
gate of each bucket opens and closes, as shown. As
arranged for an elevator, one end of each bucket is
open, and the lower ratchet wheel on which the chain
is carried is inclosed in a casing connected with a chute
through which the material to be elevated is fed, the
buckets fitting snugly in this casing. As the filled
bucket reaches the upper ratchet wheel, as shown in
one of the views, the body of the bucket is tipped by
the link to which it is attached, disengaging
the body from the gate and permitting the
contents of the bucket to pass into the deli-
very chute. The body and gate of the
bucket remain separated during the pas-
sage of the chain around the wheel, the
gate closing on the body when the parts
again reach a vertical position on the chain.
With the device arranged as a conveyer, as
shown in one of the views, the horizontally
traveling chains bring the buckets at the
receiving end of the casing in contact with
material passing down a chute, the end gate
closing upon each filled bucket at the time
it reaches its lowermost position. The
bucket remains thus closed during its hori-
zontal travel, until it reaches the next ratch-
et wheel, when the body swings into an
annular position away from the gate, and
the material is dumped into the delivery
chute, the body and gate remaining discon-
nected until they again reach the horizon-
tal position, the buckets then being upside
down. ‘ .

O
-0

Gelatine Slides for Lantern Projection,
Prof. W. J. Waggener states that he has
been very successful in making diagrams and
pictures for projection by the magic and the
solar lantern by printing the same, with the
ordinary printing press and engraved blocks,
on sheets of transparent gelatine. By this
means excellent lantern slides from dia-
grams and engravings of nearly if not quite
all kinds can be made and multiplied as rap-
idly and almost as cheaply as paper prints,
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The extreme of cheapness in the production of pie-
tures can be reached by assembling many engraved
blocks together and printing all at once on large
sheets of gelatine or celluloid, which can be afterward
cut into pieces of suitable size.—Amer. Jour.

[The printing of engravings for lantern slides on
sheet gelatine has been practiced for more than twenty
years.—ED. Sc1. Am.]

A MACHINE TO WASH AND SCREEN COAL,

The machine shown in the illustration is designed to
thoroughly wash and screen coal with the use of a
small amount of water, effectively separating the dirt
and refuse from the coal. The improvement has been
patented by Messrs. James Gallacher and George
Lang, of Chickasaw, Ala. The open-ended trough at
the top of the inclined framework has slots or grooves
in its sides and bottom, in which run chains on rollers,
the chains being carried by sprocket wheels and pro-
vided with transverse scrapers moving upward on the
trough bottom, carrying the dirt and finer particles
settling to the bottom of the trough as the coal is car-
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TENCH’S CONVEYER OR ELEVATOGR.

ried downward over the scrapers by the water. Con-
nected by bevel gears with the shaft operating
the upper sprocket wheel is an elevator, at the
lower end of which is a hopper to receive the coal as
it comes from the mine, and deliver it into a chute
leading into the trough near its upper end. A valved
water pipe leading from a tank above lets water into
the chute with the coal, and a branch pipe discharges
water into the extreme upper end of the trough above
the chute, thus washing back any coal which may be
carried above this point. At the lower end of the
trough-is an inclined rotary screen, driven from the
lower sprocket wheel shaft, by which the coal may be
screened, and the pea coal separated from the fine
slack. The dirt and refuse carried to the upper end
of the trough by the scrapers is delivered into a con-
veyer arranged at right angles and leading off to a
suitable dumping place. The whole construction is
comparatively inexpensive, and the machine has a
large capacity and may be operated at small cost.
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GALLACHER AND LANG'S COAL WASHER,
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AN IMPROVED AUTOMATIC WATER GATE,

A waste gate which works automatically to control
the overflow of wasteways or sluiceways of canals is
shown in the accompanying illustration. The gate: is
designed to normally stay closed, opening automati-
cally only when the water has risen to a certain pre-
determined height, when, by permitting the surplus
water to escape through a suitable raceway,
any damage likely to be caused by the water
overflowing the banks is prevented. The
improvement has been patented by Mr.
George W. Norton, of Mohawk, Arizona
Territory. Fig. 1isa vertical section of the
improvement, as applied in practice, the
gate leing closed, while Fig. 2 is a view in
perspective, showing the gate opened by the
rise of the water. In the wasteway is fitted
an open gate frame, the top of the frame at
the sides having bearings in which is jour-
naled a cross-shaft to which is rigidly at-
tached a swinging gate, and a counterpoise
whose balance is changed by the rise and
fall of the water. The counterpoise is se-
cured at one end to a tank connected by a
pipe to an opening in the gate, and on its
other end is suspended a weight, whereby
the gate will be held closed when the water
is at a normal height, the tank at such times
being empty. Butwith the rise of the water
the tank fills, as shown in Fig. 2, and it
then overbalances the weight and swings
downward, thus opening the gate. The gate
will remain open until the water falls below
the opening leading to the tank, a small
aperture in the bottom of the latter soon
discharging it of its weight of water after the inflow
has ceased, when the weight on the other end of the
counterbalance pulls it down and closes the gate.

—_—
DR. WERNER VON SIEMENS,

It is with the deepest regret that the announcement
has been received of the death of Dr. Werner von
Siemens, which took place on December 6, 1892. A
brief sketch of his life was given in the SCIENTIFIC
AMERICAN of December 17, and we now add the fol-
lowing details :

It was in 1839, at Magdeburg, at the age of 23, that he
began his scientific investigations. His first experience
was unfortunate, for an explosion, caused by a pre-
paration of phosphorus and chlorate of potash, burst
the drum of his right ear. As he had met with a simi
lar acecident to his other ear some time before, he was
for a time stone deaf. His studies were fated to be
again interrupted, for in the autumn of 1840 he was
sentenced to five years’ imprisonment for acting as sec-
ond in a duel.

**Stone walls do not a prison make ” was more than
exemplified in his case, for being allowed to continue
his experiments, he successfully plated a silver spoon
with gold. Thesilver spoon was connected to

with the result that the lines were relaid underground
about 1878.

From the period of 1845 an almost uninterrupted
series of scientific and technical discoveries and inven-
tions emanated from him and from the factory under
his direction.

In 1845 he devised a machine for the measurement of

NORTON’S AUTOMATIC WATER GATE.
small intervals of time, and the speed of electricity by
means of electric sparks, and its application, in 1875,
for measuring the speed of the electric current in over-
land lines.

The firm of Siemens & Halske, in 1851, erected the
first automatic fire telegraphs in Berlin. The difficulty
of communicating through long underground lines led
him to the invention of automatic translation, which
was afterward improved upon by Steinheil; and in
1852 he furnished the Warsaw-Petersburg line with
automatic fast-speed writers. The messages were
punched in a paper band by means of the well-known
Siemens lever punching apparatus, and then auto-
matically transmitted in a clockwork instrument.

In 1854 the discovery (contemporaneous with that of
Frischen) of simultaneous transmission in opposite di-
rections and multiplex transmission by means of elec-
tro-magnetic apparatus was made, and two years later
the Siemens magneto-electric dial instrument, giving
alternate currents, was constructed. From this appa-
ratus originated the well known Siemensarmature, and
from the receiver was developed the Siemens polarized
relay, with which the working of submarine and other
lines could be effected with alternate currents; and in

N\

veloped mathematically Faraday’s theory of molecular
induction, and thereby paved the way in great meas-
ure for its general acceptance. The construction of
the ozone apparatus, telegraph instruments with alter-
nate currents, and translation and automatic discharge
for cable lines, were devised in 1857. The Sardinia,
Malta, and Corfu cable was in the same year worked
with such instruments.

In 1859 came the construction of an elec-
trical log; the discovery of the heating of
the dielectric by induction ; the introduction
of a reproducible standard resistance mea-
surer (Siemens unit); the construction of
resistance bobbins and the testing of insu-
lated wires by systematic methods were also
effected by him ; also researches on the in-
fluence of heat on the electrical resistance of
metals, and the establishing of methods and
formule for testing resistances, and for the

. determination of faults by means of resist-
ance measurements instead of with current
measurements as formerly used.

In 1866 the establishing of the theoretical
principle of dynamo-electric machines, which
led to the construction of dynamo-electrie
mine exploders and light apparatus. In
1874, a treatise on the theory of the laying
and testing of submarine cables; and in
May, 1875, researches on the influence of
light on crystalline selenium ; and in 1876
and 1877 on the change of conducting power
of selenium by heat and light.

He had continued reading papers and ad-
dresses down to the present time, and had
contributed of late years much to the theory

of electro-magnetism.

Werner von Siemens’ scientific knowledge and in-
ventive genius, combined with the great mechanical
ability of his partner, Mr. Halske, soon developed the
telegraph works of Siemens & Halske, in Berlin, intoa
large establishment, from which Mr. Halske retired in
1867.

In 1865 Werner von Siemens introduced pneumatic
dispatch tubes into Berlin ; the system adopted there
served as a model for that laid down in London by
Siemens Bros., in 1871. The railway signaling and
block system of Siemens & Halske, which has been
adopted by many Continental railways, was the first
to ensure a forced dependence between the electric and
semaphore signals and the position of the points.

In 1879 Werner von Siemens constructed an electric
railway in Berlin. The electric energy was transmitted
to the moving carriage, or train of carriages, through
the two rails upon which it moved, these being suffici-
ently insulated from each other by being placed upon
well creosoted cross sleepers. This railway, which was
much used during the Berlin Exhibition of 1879, was
the direct progenitor of the Lichterfelde line, one rail
serving as the conductor from the dynamo, the other
' as the return. This railway has continued with

one pole of a Daniell cell, a louis d'or to the
other. It was a great disappointment to him
when, after a month’s imprisonment, he was
pardoned, and begged that he might be allowed
to use his cell to complete some experiments.

A patent was granted him in Prussia, in 1841,
for electro-gilding and silvering. In 1842 he
and his brother, William Siemens, took out a
patent for a differential regulator.

In 1844 he was appointed to the artillery
workshops in Berlin, where he turned his at-
tention earnestly to telegraphy, and in 1845
patented his dial and printing telegraph instru-
ments, which were based on the self-breaking
principle of the Neef’s hammer.

In 1848, at Kiel, he laid down the first elec-
tric submarine mines. They served to protect
the town of Kiel, and saved it from being bom-
barded by the Danish fleet.

The Prussian government, in the autumn
of 1848, deputed him to lay the first great un-
derground telegraph line from Berlin;to Frank-
fort-on-the-Main, and in the following year
another from Berlin to Cologne, Aix-la-Cha-
pelle, and Verviers. Werner von Siemens now
left the army and government service and de-
voted himself henceforth to scientific pursuits
and the management of a telegraph factory,
which he and Mr. Halske established in 1847.
The firm has since then acquired a world-wide
reputation, and is indissolubly connected with
the growth and progress of telegraphy. During
the laying of the first underground lines Wer-
ner von Siemens had observed the then re-
markable phenomenon of electrostatic indue-
tion, which exercised so retarding an influence
in the working of those lines. He described the phe-
nomena in a paper communicated to the Paris Aca-
demy of Sciences in the year 1850. The underground
system of telegraphs had, however, to give place to
the overground, on account of the technical diffi-
culties mentioned. But the experience gained from
these failures resulted in overcoming the difficulties,

suceess from 1881 down to to-day.

The alcoholometer ranks as one of the most
ingenious of Werner von Siemens’ inventions.
This apparatus registers with perfect accuracy-
the actual quantity of absolute alcohol con-
tained in the spirit which is passed through it.

About 1,000 workmen were employed at the
Berlin telegraph and cable works as early as
1879. Siemens & Halske were among the first
to construct telegraph lines in Germany and
other countries. © In 1854 a branch firm was es-
tablished at St. Petersburg, under the direction
of Carl Siemens, who became a partner. A
complete network of government telegraph
lines for Russia was constructed and erected by
this firm. In the year 1857 a branch of the firm
was established in London, the well known Sie-
mens Bros. of to-day. The development of
Siemens & Halske’s business since the intro-
duction of electric light and traection is one of
the most remarkable facts in industrial enter-
prise. They have carried out much of the elec-
tric light and traction work on the Continent,
and the latest development is the opening of
a large branch house in America, where it is
expected they will compete with advantage
with the American manufacturers.

For his scientific labors, Werner von Siemens
had in the year 1860 the degree of Doctor
(honorts causa) of the Berlin University con-
ferred upon him, and in the year 1878 he was
elected member of the Berlin Royal Academy
of Sciences. The Patent of Nobility was be-

DR. ERNST WERNER VON SIEMENS,

the same year, during the laying of the Cagliari Bona
cable, the construction and first application of dynamo-
meters, also the development of the theory of submerg-
ing cables in deep water, took place.

In researches on the subject of electrostatic induction
and the retardation of the current in insulated wires
representing Leyden jars, Werner von Siemens de-
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stowed upon him in 1888 by Frederick III. He

was for a long time member of the Prussian

Parliament and the vice-president of the Socie-

ty for the Advancement of Industry in Berlin ; he was

also member of the Asiatic Society in Calcutta, and

honorary secretaryfor Germany of the London Society

of Telegraph Engineers (now the Institution of Elec-

trical Engineers), and was honorary member of the
Institution of Civil Engineers, London, ete.

Not the least important of his many labors was the
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obtaining for Germany a practical patent law, after
agitating this subject for a number of years, in connec-
tion with the Society for Patent Protection, which he
founded, and of which he was appointed permanent
president.

For the foregoing particulars we are indebted to the
Electrical Review, London, and for our portrait to the
Street Railway Review.

The funeral took place at Berlin, December 10.
Chancellor Von Caprivi, Dr. Von Boetticher, Secretary
of the Home Office; Herr Von Berlepsch, Prussian
Minister of Cominerce ; Dr. Hermann von Schelling,
Prussian Minister of Justice; the municipal authori-
ties, and a large number of scientific men and artists
were present. The funeral was conducted with much
pomp. The route to the cemetery was lined with
thousands of people. Four thousand workmen from
the Siemens factory followed the hearse. Among the
floral offerings was a wreath from Thomas A. Edison,
inscribed ‘ To my friend.”

—_—— e —
AN IMPROVED MOTOR.

The motor shown in the engraving is moreespecially
designed for use on artesian wells, ete., to obtain, with
a low pressure of water as a driving medium, a large
amount of power for actuating other machinery. The
improvement has been patented by Mr. B. 8. Part-
ridge, of Jacksonville, Fla. The machinery to be actu-
ated may be of any desired construction, the improve-
ment being represented as applied to a double-acting
pump, the piston in the middle pump being on a piston
or power rod carrying pistons in cylinders near its
ends, these cylinders being open at their inner ends and
connected at their outer ends with the valve chests of
inlet chambers through which the motor agent enters.
In these chests slide eylindrical valves, whose rims open
and close the inlet and the outlet ports alternately, the
valves having each a central hub and radial spokes, as
shown in the sectional view, to form a dis-
charge opening for the cylinders at the
time the valves are seated over the inlet
ports of the inlet chambers. The valves are
at all times entirely surrounded or filled with
the motive agent, and thus are constantly
and perfectly balanced. Outwardly extend-
ing valve stems are pivotally connected with
transverse pivoted arms, whose free ends
are pivotally connected with each other by
a rod extending at one side from one outer
end to the other of the motor. This rod
slides in bearings formed on arms secured to
the power rod, the bearings engaging collars
on the ends of V-shaped springs, which have
at their other ends collars abutting against
collars secured to the rod, while the latter
collars abut against spring arms secured to
the valve chests. In operation, as the power
rod moves in either direction, one of the
springs is first compressed and then released,
to force in one direction or the other the rod
connected with the valve stems at the ends,
thus alternately opening and closing the out-
let and inlet ports in each chamber. A praec-
tical test of this improvement has been made before
the Board of Public Works and the fire department
of Jacksonville, Fla., in which water was taken at
20 pounds pressure through a 6 inch pipe, and, using a
214 inch hose and 24 inch nozzle, a stream was thrown
107 measured feet, the pressure varying from 40 to 60
pounds, and when the valve was closed the pressure
rose to over 100 pounds. As this was effected with an
experimentally made motor, it is claimed that much
better results can be obtained with a motor specially
manufactured after approved patterns in accordance
with this invention.

—_—_——,-—

Ocean Mails Under the American Flag,

The new foreign mail service so far contracted for
under the recent act of Congress is as follows :

Be g:ﬂ:é‘t. of|  Termini of Routes. Number of Trips. %g‘g‘t’?mgf

Apr. 26, 1893..|Galveston to La Guayra|3 times a month........| 5 years.
ar. 1, 1892..|New York to La Guayra(3 times a month........ 10 yeurs.

Feb. 1, 1892..|New York to Colon....|3 times a month first 2/10 years.

years ; once a week 8
YEArs ...ecuun.inn.n..

3 times a month first 3 10 years.
years; once a week 7|

Feb. 1, 1892..[San Francisco to Pana-

M8 . eiiiieeetnennnns
© Feb. 1, 1892..
Oct. 12, 1895..

Oct. 12, 1895..
Dec. 10, 1892.

San Francisco to Hong-

Once every 28 days ;10 years.
once in 2 weeks......

Once a week ...........[10 years.
ampton..............

New York to Antwerp.

Once a week,...... ....|10 years.
NeAw York to Buenos

Once a week with calls;| 5 years.
28 days without......

Dec. 1, 1892.. Once in 24 days,....... b years.
Nov. 1, 1892 .|New Yorkto Tuxpan..|Once a week..... ..| 5 years.
Nov. 1, 1892..|New York to Havana...{Once a week 5 years.

The new service applies to eleven lines, comprising,
when completed, forty-two ships of 165,802 tonnage,
and the contractors will be required to spend $14,000,000
to provide ships necessary to make the service contract-
ed for frequent enough and quick enough to comply
with the terms agreed upon.—Report of the Postmas-
ter-General.

The DManufacture of Small Arms.

At a recent meeting of the Institution of Civil
Engineers a communication on *The Manufacture of
Small Arms” was read by Mr. John Rigby, M.A.,
superintendent, Enfield factory.

The author traced the history of the interchange-
able system of manufacturing small arms, from the
date of the first factory in England, set up in 1852 at
Pimlico by Colonel Colt, who imported the machinery
from America. He then proceeded to describe the
various processes of manufacture of the components of
the Lee-Metford Mark I. magazine rifle, of 0303 in.
bore, the weapon adopted for the British army, pre-
facing the account with a general description of the
Enfield factory.

The most important part of a rifle was the barrel,
which had always engaged the special attention of
gunmakers. Up to the time of the Crimean war it
was, for the bulk of British troops, a comparatively
rude tube of iron, lap-welded under rolls and tapering
externally, with a cylindrical bore of about 3{ in.
diameter. The barrel of the present day was a steel
tube of accurate workmanship, only ¥ in. bore, almost
perfectly true and straight, rifled to 3445 in., and so
closely inspected that the existence of the most minute
gray or seam in the bore, requiring a highly practiced
eye to detect it, was sufficient to condemn it. The
material used was produced either by the Siemens-
Martin or the crucible process of manufacture, and
was supplied to Enfield as a solid round bar 134 in.
diameter and 1514 in. long. After severe testing, this
bar was passed through a rolling mill to draw it to its
full length; it was then taken to the forge, the swell
at the breech end was stamped to the required shape
by a steam hammer, and afterward straightened cold.
The next step was to submit the bar, without anneal-
ing, to the turning and drilling machines. The latter

| were horizontal, the drills operating from each end.

PARTRIDGE'S WATER MOTOR.

In the process of drilling the barrel revolved at nearly
1,000 revolutions a minute against half-round bits held
flat down, a capillary tube of brass supplying soap
and oil emulsion, at a pressure of 80 lb. to the square
inch, to wash out the swarth and cool the cutting
edge. The drills advancing from each end continued
boring until a small disk about 7 in. diameter broke
out, and the two holes met. The tendency of the
drills to follow the line of axis of a revolving bar was
one of those curious occurrences in practical mechanics
which might be accounted for after observation, but
which no one would predict. Occasionally, through
some defect in the steel, a drill wandered from the
axial line; in this case the barrel was taken from the
machine and reset sufficiently to bring the hole true
again. To test its truth, a ray of light was made to
illuminate the flat bottom of the hole while the barrel
slowly revolved. It was very rarely that a barrel was
rendered waste from bad drilling. Rough boring fol-
lowed with a three-edged bit, the blade being about
4in. long. The rough external turning was effected
in self-acting lathes, which gave the required curved
taper. Three or four cutters acted simultaneously,
each producing a long cutting that attested the qual-
ity of the metal of the barrel. The operation of barrel
setting followed. -Previous to rough turning, the bar.
rels were fairly straight internally, but the removal of
the metal caused slight inequalities which were tested
by the eye of the barrel setter, and corrected by trans-
verse blows. This constituted skilled labor of a
peculiar character, and was performed by young men
of good sight, who were specially trained for that pur-
pose. After middle life the eye generally lost some of
the quality necessary for this work, and it was rare to
find a man excel in it after that period. Many
mechanical devices had been contrived to supersede
the simple ray of light laid, as if it were a straight
edge, along the surface of the bore; but the eye still
remained the arbiter of straightness and could be

relied on for very aceurate results. The construction
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of the barrel was completed by the important opera-
tion of rifling. In British small arm factories the
system was followed of planing out each groove sepa-
rately with a hooked cutter, and had been brought
almost to perfection. In Continental and American
factories the grooves were plowed out by cutters
with several cutting or knife edges set at an angle and
following one another in the manner of a single-cut
file or float. Similar machines have been tried at
Enfield, but did not give as smooth a cut as the
slower moving single-tooth machines. A few passes
of a lead lap fed with fine emery removed any burr
that might remain, and completed the polish ; a cylin-
drical lap, spinning rapidly, was then passed through,
and gave the final finish to the barrels. The limits of
gauging were from 0°303 in. to 0-305 in. Next in im-
portance to the barrel was the mechanism of the
breech, for which the material preferred was crucible
cast steel of a mild character, but capable of being
hardened in those parts exposed to the pressure of the
bolt. The body was forged in two operations under
the steam hammer; it was then drilled and subjected
to a long series of operations, in the course of which
the end was recessed to receive the screwed end of the
barrel, and the corresponding thread in the recess was
milled out in a specially contrived machine, which
insured that the thread should always start in the
same place relative to the gauged part of the body, a
point of great importance. The bolt, also of crucible
cast steel, was forged under the steam hammer. A
special machine, invented at Enfield, was used to
finish the bolt after shaping. After machining, the
bolts, packed in wood charcoal in iron cases, were
heated and hardened by immersion in o0il. The temper
of the handle was then reduced in a lead bath. The
rest of the bolt was tempered straw color. The bolt
head was similarly hardened and tempered.

The other components of a complete rifle were
mostly shaped by mills built up to the pro-
posed profile, or by copy milling machines.
The process of drifting was used with good
results at Enfield. All such slots or per-
forations as had parallel sides, and were not
cylindrical, were so finished. The common
practice in drifting was to push the drift,
but at Enfield much better work was ac-
complished by pulling. It.was found that
used in this way drifts were very valuable
for interchangeable work. The sides were
cut with successive teeth)each slightly lar-
ger than the preceding one, and the whole
length of the drift was drawn through.
Emery wheels were also largely used at En-
field, as a substitute for finish milling and
filing. The wheels ran under hoods con-
nected with a pneumatic exhaust that car-
ried away the heated particles of steel and
grit. It was popularly supposed that a
machine once adjusted to turn out a com-
ponent of a certain size and shape was
capable of reproducing such in large num-
bers, all absolutely identical. This was
so far from being the case that no die,
no drill, and no milling cutter actually made two
consecutive articles of the same size. The wear of the
cutters or dies proceeded slowly but surely, and it was
only possible to produce in large numbers components
of dimensions varying between a superior and an in-
ferior limit. In small arm manufacture a variation of
about one two-thousandth of an inch was about the
amount tolerated, but it varied according to the size
of the piece. A difference of diameter of one two-
thousandth of an inch in the sight axis hole, and in
the size of the pin or axis, would cause a serious misfit,
whereas a similar difference in the measurement of the
magazine, or of the recess in which it lay, would be
quite immaterial. The operations of gauging, proving
the barrel, and sighting, were successively described,
as also the manufacture of the stock, which was of the
wood known as Italian walnut, though largely grown
in other countries. Among the smaller components,
the screws were mentioned as being rapidly produced
by the automatic screw-making machines of Pratt &
‘Whitney.

The component store received the various finished
parts, which numbered 1,591, or, including accessories,
1,863, and issued them to the foreman of the assembling
shop. Theoretically, the assemblers should .have
nothing to do but to fit and screw them together, but
in practice small adjustments were found necessary.
The amount of correction was generally exceedingly
small, and was done wherever possible with the aid of
emery wheels. The completed arms were submitted to
inspection and then issued in cases of twenty each to
the Weedon government store or elsewhere.

The paper concluded with an account of the manu-
facture of swords and sword bayonets, which had
recently been resuscitated in England.

[ —

ILLUMINATED walking sticks are among the latest
applications of electricity. A small incandescent lamp
is concealed in the head of a cane and can be ignited
by a spring.
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THE MODERN STEAM LAUNDRY,

The Empire Steam Laundry, of this city, presentsan
example of how modern laundry work is done. The
requirementsof the great steamboat and steamship com-
panies, and of the hotels and restaurants, far surpass
anything known of in the past, and to execute their
laundry work appliances of the most perfect description
are required.

In our illustration we represent several phases of the
work as executed in the largest laundry of this city, an
establishment which must be among the great laundries
of the world. .

‘When the articles are received in the building an aec-
count of their number is sent with them, or sometimes
they are counted there. The washing machines, which
are shownin one of the cuts, are ecylindrical boxes con-
taining each of them a drum of nearly their own diame-
ter, and perforated with holes and with an opening
through which the goods areintroduced. The articles
are put into this interior drum by hand, the door is clos-
ed and bolted and water is turned in and the machinery
isstarted. Themachineryrotatesthe drum alternately
in one direction and in the other, an automatic belt
shifter being provided for reversing the motion. A
solution of soap, one or two bucketfuls, is introduced,
and the operation of alternaterotation in one direction
and in the other is kept up until the goods are washed.
The wash water is then drawn off and replaced by
clear water, and the drum being still -kept in motion a
rinsing is effected. Ultimately, the water in which
they are rinsed is heated so as to remove the last par-
ticles of soap. '

The next operation is the drying or wringing of the
goods. This is effected in centrifugal driers similar to
those used in the sugar industry. These are seen at
work in the drawing to the right- of the washing ma-
chines. The wringer being stationary, the operator
packs it as full of the linen as possible, stowing it com-
pactiy down in the drum. The shaft which carries
rotating drum holding - the goods is journaled at the
top or at the bottom only; in the machine repre-
sented in the cut is suspended from the bearing ; in
other instances it is carried by a lower bearing only.
The rapid rotation of the drum by its gyroscopic action
imparts the requisite steadiness. When full of wet
goods, the belt is thrown omn the moving pulley and
the drum begins to rotate slowly, acquiring speed
gradually. The action of the centrifugal force on the
goods is quite interesting. When the wringer starts it
is packed full to the top. As the drum acquires velo-
city the goods are forced out against its periphery, so
that eventually the linen is all squeezed into a hollow
cylinder and the center of the drum is quite empty.
The water that is thrown out through the perforations
of the side of the drum is caught by the casing and
runs away. The articles are now ready for the mang-
ling or ironing.

As an object of interest, we reproduce in the cuts one
of the old-fashioned mangles, which is still in use and
gives good satisfaction for a certain class of articles. A
- large box weighted with iron and stone and other re-
fuse material is caused to travel back and forth over
the table. At the ends of its course, wheels carried by
brackets on one or the other end of it, as the case may
be, striking on an inclined plane, raise first one end and
then the other. The goods to be mangled are wrapped
around a wooden roller together with a light blanket
or cloth. As the box tips up at the end of its course.
one of these rollers is placed under it, then as the box
returns, its weight comes upon the roller, and rolling
thereon, completes its course, subjecting the material to
very heavy pressure at the ordinarytemperature. The
roller is removed at the release and the article is taken
from it and another one put in its place.

Several of these machines are used and are found to
give, for a certain class of goods, a better finish than
the hot process machines.

Several kinds of hot process mangles of the more
modern construction are employed in these works.
The one we illustrate is known as the Hagan mangler.
In it four rolls geared together rotate over a four-sec-
tioned steam table. This steam table is grooved where
the. rollers come upon it, so as to almost fit their
peripheries. The rollers are covered with felt, one
edge of this being pasted to them by starch paste, the
rest wrapped around them in such a direction that the
natural rotation of the rollers tends to draw it always
tighter. In operation the goods are straightened out,
as shown in the cut, at the side of the machine furthest
from the reader, and are inserted beneath the first
roller. This catches them between its periphery and
the smooth and highly heated steam table, and draws
them forward, smoothing them out and delivering
them to the next roller ; this in turn delivers them to
the next, and so on to the fourth, they finally coming
out at the nearer end of the machine dry and mangled
or ironed. The rollers are spaced some distance apart,
and as the damp goods go through them clouds of
steam escape from the three interstices, so that one
passage through this machine virtually dries them
and leaves them ready for folding.

In other mangles an apron is used to facilitate the
passage of the goods. One point in the arrangement
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of the successive rollers in this type of machine is to
wrap them with a little greater thickness of felt or
cloth as the delivery end is nearer, to make the rollers
successively increase in diameter from the first to the
last. This increase is very slight, but it is enough to
produce an increased rate of feed, so as to bring a
slight tension to bear upon the goods as they go
through. The mangles are heated by steam, turned
into the hollow rolls or tables. The hot process man-
gles effect the drying. Sometimes the articles are
passed through them a number of times in order to
complete it.

When large articles have to be mangled, ordinary
steam room drying is resorted to, and one of our cuts
shows the drying chambers. These are simply large
rooms with very long steam coils arranged near the
floor and provided with racks that roll in and out on
elevated tracks and rollers. On these racks the goods
are hung, the racks being drawn out into the room;
the racks are then pushed back into the drying cham-
ber, the doors are closed and the goods left there until
dry.

The capacity of the laundry is put at 100,000 pieces
per day. The washing machines will accommodate
300 sheets at a time, or 1,500 towels. To illustrate their
capacity for quick work, the following may be cited :

The river steamboats deliver their goods in the morn-
ing and take them away in the afternoon, it being
quite possible to receive a consignment at 12 o’clock
and turn it out finished at 5 o’clock in the afternoon.
Sometimes a single ship, such as the Etruria or Um-
bria, will bring in from 20,000 to 25,000 pieces in a single
consignment. It will be seen from this on how large
a scale the work is done.

One interesting feature of the establishment is that
they manufacture their own soap. Five hundred
pounds of tallow, of the very best quality, are melted
down, and to it are added 10 pounds of caustic pot-
ash and 70 pounds of caustic soda. These are heated
to between 100° and 125° F. The saponification takes
place without the addition of water, and after a thor-
ough reaction, the soap is allowed to cool and is ready
for use. It is not delivered solid to the laundrymen,
but 75 pounds of it are dissolved in a tank containing
600 to 700 gallons of water, and from this one or two
buckets are taken at a time to be thrown into the
washing machines.

-

Photographing by Binoxide of Nitrogen and
Bisulphide of Carbon.

‘We know that bisulphide of carbon burns in the air
with a blue flame, and that mixed with the gas binox-
ide of nitrogen it also burns, but giving rise to a mag-
nificent violet light, extremely rich in chemical rays.
It suffices to have seen this flame to perceive all the
advantages to be obtained from it. The treatises on
photography make no mention of this source of light,
and nevertheless, in certain cases, it might be prefer-
able to many others. Is it because the bisulphide of
carbon has a disagreeable odor, or because itis tedious
to prepare the binoxide? Perhaps so. In any case,
after experimenting, we advise amateurs to make some
trials. We affirm that they will be astonished at the
results obtained. The photographic power of this
flame is incontestably superior to that of magnesium.
The light produced is neither dazzling nor blinding,
and is very far reaching. The background of the apart-
ments show admirably on the plate, and the subjects
no not make the horrible grimaces too often remarked
when using magnesium. Here is the mode of proceed-
ing:

After having focused and placed the sensitive plate,
the objective is uncovered; then a lighted candle is
brought near to a bottle containing one or two quarts
(according to the size of the rooms), filled with binoxide
of nitrogen, and in which have been previously poured
a few cubic centimeters of bisulphide of carbon. Care
must be taken to thoroughly agitate the liquid so as
to completely saturate the gas. I advise operators to
make this mixture of gas and bisulphide in the open
air, and to bring the bottle well stoppered into the
room before approaching the lighted candle. As the
combustion evolves sulphurous acid, the bottle should
be placed near a windowopened at the time of lighting
the mixture, or at the entrance of a door.

As to the binoxide of -nitrogen, it is prepared in the
same manner as hydrogen : in a quart vessel with two
tubulars, in which are placed 30 grammes of copper (in
pieces) and 100 grammes of a mixture of commercial
nitric acid, and at least one-half of its volume of water;
if the disengagement is too active, add water ; if it be-
comes slower, add a few cubic centimeters of undiluted
acid. The preparation is made in the open air, and in
advance, as the gas will keep indefinitely. It should
not be inhaled, as it is changed into red acid fumes as
soon as it comes in contact with the air. I have con-
structed a special continuing appliance, allowing no
bubble of binoxide to escape, and which may remain
permanently in the laboratory. . The continuing appa-
ratus of Deville, which we might feel tempted to use
here, is objectionable on account of its allowing the
fumes of the nitric acid to escape into the atmosphere.
I will revert to this subject in another article, and to
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the working of a new non-explosive lamp, by means of
which beautiful portraits may be made at night, which
is so rarely successful with magnesium.— V. Lirondelle,
in Bulletin de la Societe Photographiques du Nord de
la France,; Photography.

o

Professor Eben Norton Horsford.

Professor Eben Norton Horsfcrd, formerly Harvard
instructor, died recently in Cambridge, Mass. Profes-
sor Horsford was born in Moscow, Livingston County,
N.Y., July 27, 1818, his father being Jerediah Horsford,
a colonel in the war of 1812 and member of Congress.
Prof. Horsford was graduated from the Rensselaer
Polytechnic Institute in 1838, went to Germany and
spent two years in the study of analytical chemistry
and experimental research in the Liebig Laboratory at
Giessen. On his return was elected to the Rumford
professorship of science applied to the arts in Harvard,
spent the next sixteen years in the first laboratory
organized and equipped for instruction in analytical
chemistry in this country. He then resigned to go
into the business of manufacturing chemicals in Provi-
dence, R. I, and afterward became president of the
Rumford Chemical Works, in Boston. Professor Hors-
ford discovered acid phosphate. He was an able wri-
ter on scientific subjects, and more than thirty years
ago he published an account of the result of many sue-
cessful experiments for stilling waves by spreading oil
upon the surface of the sea, and he lately gave to the
world a lexicon of five Indian languages. During the
closing years of his life Professor Horsford took a great
interest in Wellesley College. He provided for the en-
dowment of the library and for continuous supplies to
the departments of physics, chemistry, botany and
biology.

-
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Chromium.*
BY EM. PLACET.

Metallic chromium has hitherto been nothing but a
laboratory curiosity, and in most instances the name
has been given to a more or less pure carburet of chro-
mium. I have succeeded in obtaining the metal by a
new electrolytic process, which I will succinctly de-
scribe.

An aqueous solution of chrome-alum is prepared, to
which is added an alkaline sulphaté and a little sul-
phuric or other acid. This solution is then electro-
lyzed. At the negative pole a beautifully brilliant de-
posit is formed on the surface of the electrode, and this
deposit consists of pure chromium. The metal is very
hard, and is of a beautiful blue-white color. Itresists
atmospheric action perfectly, and is only attacked by
concentrated sulphuric acid, nitric acid, and a concen-
trated solution of potash. When the electrolytic de-
posit takes place under certain conditions, it is even
possible to obtain arrangements of chromium crystals,
which recall the branches of fir trees. This metal,
which can now be prepared on a thoroughly commer-
cial scale, furnishes numerous alloys, which are being
investigated.

I may add that this new process has led me to in-
vestigate ‘‘chromage,” if such a word be permissible,
or the electrolytic deposit of chromium upon the sur-
faces of different metals and alloys. My experiments
have succeeded perfectly. With baths similar to the
one described above I have obtained an adherent de-
posit of chromium of a thickness variable at will and
resembling oxidized silver, upon brass, bronze, copper
and iron.

I am glad to be able to place before the Academie a
specimen of metallic chromium weighing more than a
kilogramme ; also samples of chromium alloys and
brass ornaments electroplated with chromium.

Fast Torpedo Boats,

The famous torpedo boat builder at Elbing, Schi-
chau, has just attained an unprecedented speed even
for this class of vessel, torpedo boats built by him for
the Russian and Italian governments having reached
2714 knots on an hour’s run at sea. The new British
boats are to be 200 tons displacement, while the Rus-
sian boats are 130 tons, so that the former may do bet-
ter by reason of greater power and greater size. The
length of Schichau’s boat is 152 feet 6 inches, the beam
17 feet 5 inches. She may carry 40 tons of coal in her
bunkers. On trial, however, she had only 20 tons on
board. The small guns carried weighed 214 tons; the
torpedo armament, 6 tons; the crew, provisions, stores,
and firearms, 414 tons; drinking water, 214 tons; en-
gine and boatswain’s stores and reserve parts, 415 tons
—so that all the movable parts come to 20 tons, mak-
ing, with coal, 40 tons. The Vessel and the machinery
are, therefore, very light. The shell plates are barely
a quarter of an inch thick. There are two locomotive
boilers, protected by the coal bunkers, supplying steam
at 195 pounds pressure to high speed engines. The
guaranteed speed was to be 2615 knots in the open sea,
while on trial the vessel actually made 2734, or to be
precise, 274 knots, as a mean of one hour’s steaming at
sea. Schichau promises even higher results with tor-
pedo boats he is now completing.—7he Steamship.

* From the Comptes Rendus, vol. cxv., No. 22 (November 28),
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BREAKAGE AND REPAIR AT SEA OF THE MAIN
SHAFT OF THE STEAMSHIP UMBRIA,

The Umbria is a splendid first-class mail steamship,
single screw, belonging to the Cunard line, plying be-
tween New York and Liverpool. Her dimensions are :
50114 feet length, 57 feet 2 inches beam, depth 38 feet 2
inches, 8,128 tonnage, 10,500 horse power. She is one
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Fig. 3. —SHAFT AND THRUST BLOCK.

of the fastest of the large ocean steamers, her average
of all passages being 18:15 knots or about 20 miles per
hour.

On the 23d of December last, when off the Newfound-
land coast, while flying along under full speed, on her
voyage to New York, the chief engineer, Tomlinson,
discovered cracks in the mainshaft. Theengines were
immediately stopped and measures taken to repair the
break.

The highly successful nature of the repairs and the
size of the ship which, by their aid, was brought into
port make it a subject of unusual interest.

side of the break for the reception of large bolts. This
was a work of great difficulty, owing to the limited
space, and only five men could advantageously work
at once. Shiftsof five men each were employed, who
worked night and day in six hour watches, operating
with hand drills. The metalremaining outside the edge
of the holes was chiseled away to per-
mit the insertion of the coupling bolts,
which were then dropped in and the
nuts screwed up so as to strain the
fractured edges of the shaft tightly to-
gether. In these operations it is esti-
mated 180 inches of iron were drilled -
through. A clamp or strap was bolted
around the shaft between the collar
before the bolts were put in place.
After the bolts were screwed up an-
other strap was put around them, its
flanges being turned inward. (See
Fig. 5.)

To get at the shaft collars and per-
mit the rotation of the shaft after re-

of the shaft and the collars of the inserted section are
then strongly bolted together, as shown in Fig. 6. In
this way it is expected a strong and reliable coupling
can be made, whereby the ship may safely proceed to
England. These repairs are now in progress, and in
a few days the great vessel will move homeward.
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block yokes were removed. On the
completion of the repairs the engines
"were slowly started, and the work done proved to be
safe and successful, with the exception that, in the
course of the first two hours, the head of one of the
bolts flew off and a new one had to be inserted, causing
several hours’ delay. After this all went very smooth-
ly, the ship making about nine miles an hour, and
safely reaching New York on the night of December 30.
The work of repairing occupied four days’ time.

A very fortunate circumstance was the early discov-
ery of the break. Chief Engineer Tomlinson noticed
that the engine was not running truly and became
Isuspicious; this led to an investigation on his part.

pairs were made, several of the thrust - ——
Fig. 4—THE BROKEN SHAFT OF THE UMBRIA AS REPAIRED.

Great credit is due to Chief Engineer Tomlinson, of
the Umbria, for the skill and promptness with which
the fracture was discovered and repaired.

In this connection, we have thought it would be of
interest to show how broken shafts are ordinarily
repaired at sea. Most of the steamers carry on board
what is called the Thompson coupling. (See Figs. 7
and 8.) This consists of three strong, flanged cylin-
drical sections of steel, which bolt together, and when
thus combined they grasp and hold the broken ends
of the shaft firmly together, as illustrated in Fig. 8.
Fig. 9 shows how the Thompson coupling was success-

Fig.2,—THRUST YOKE OR COLLAR BLOCK.

Upon the shaft of a screw steamer there is a section
which is provided with a number of collars, larger in
diameter than the shaft, that receive the longitudinal
thrust of the propeller shaft. Fig.1 showsthe collared
portion of the Umbria’s shaft.

This portion of the shaft rotates between two longi-
tudinal abutments of iron, called the thrust block.
Into grooves in this thrust block -shaped yokes or
collars of iron are set from above (see Fig. 2), one of
these yoke or collar blocks coming behind each of the
collars of the shaft. The shaft collars exert their
thrust against the yoke or collar blocks just described.
(See Fig. 3.)

The fracture of the Umbria’s shaft occurred in a very
inconvenient place, namely, between two collarsof the
shaft, as indicated in Fig. 4 There were two distinct
cracks in the shaft, the most serious one running dia-

.
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Fig. 8._THE THOMPSON COUPLING.

gonally from flange to flange on one side of the shaft.
The first thing done on discovering the injury was
_to spupport the shaft by passing a chain cable under
the shaft, which chain was secured to the steel beams
above it. To enable these beams to take the strain
they were shored up with timbers. Next, three holes
were drilled through the collars of the shaft on each

Fig. 5—THE BOLTS STRAPPED IN PLACE.

Going over the line of shaft and lifting the covers of
the first thrust box, the fracture was discovered and
the engines stopped. The crack had not then pene-
trated entirely through the shaft,’'so that the align-
ment of the shaft was but slightly disturbed.

On the arrival of the ship in New York telegraphic
communication was had with the owners relative to
the permanent repair of the machinery. To effect this
it would be necessary to remove and reheat the
present shaft or put in a new one. This would oc-
casion great delay. It was finally decided to make a
temporary but
more secure re-
pair than that
already made’,
and to take the
ship to England,
where a new shaft
could be more
quickly put in;
while the vessel
could at the same
time be generally
overhauled for
the expected great
passenger traffic
of next summer,
due to the open-
ing of the World’s
Columbian Expo-
sition.

The plan of
final repair is as
follows (see Fig.
6) : The fractured
portion of the
main shaft is cut
out even with the
faces of two of
the thrust collars.
A short section of
steel, correspond-
ing in diameter to
the shaft, and
flanged or col-
lared at both
ends, is then set
in to fill the space
that was occupied
by the fractured
parts. The collars
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Fig. 9—~THE THOMPSON

Fig. 6.-THE FINAL REPAIRS OF THE UMBRIA'S SHAFT.

fully applied to the main shaft of the large steamer
Veendam, which suddenly gave way at sea, in May,
1891. In this case it was necessary to re-enforce the
Thompson coupling by means of chains and wedges.

This coupling could not be applied in the case of
the Umbria, owing to the fact that the break took
place at the collared portion of her shaft.

ONE of the uses to which rubber has been put is for
horseshoes ; it is light and durable, and improves the

hoof,
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COUPLING AS APPLIED,
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THE KANGAROO AS A PRIZE FIGHTER,

Among the recent developments in the world of
sports, in Australia, is the training of the kangaroo to
stand up and spar or box with a human antagonist.
‘We give an illustration which we fiad in a recent num-
ber of Black and White. An exhibition of this curi-
ous kind of combat now takes place regularly at the
Royal Aquarium, London, and it attracts many spec-
tators.

The way in which the natural kangaroo sparsin the
bush, his birthplace, is peculiar. He places his front
paws gently—almost lovingly—upon the shoulders of
his antagonist, and then proceeds to disembowel him
with a sudden and energetic movement of one of his
hind feet. From this ingenious method of practicing
the noble art of self-defense the kangaroo at the Royal
Aquarium has been weaned. The clever instructor of
this ingenious marsupial has trained it to conduct a
contest under the conditions known as the Marquis of
Queensberry’s rules. It cannot be said that it adheres
to these regulations quite so rigidly as the combatants
who pummel one another at the National Sporting
Club are required to do. On the contrary, it cannot
wholly disabuse itself of the
idea, favored by the French,

manufacture of his ink, and none of them is in the se-
cret. None of them has yet seen Mr. Eddy in the in-
teresting act of mixing the ingredients of which the ink
is composed. Mr. Eddy locks himself up in his own
room two weeks in each year, and it is there and then
that he mixes stuff enough to supply the government
with ink for the ensuing twelve months.

The process of locking himself up surrounds Mr.
Eddy with an air of romance something like that of
the man whom Balzac made to search for the alkahest,
the only difference being that the alkahest fellow shut
himself up for a lifetime and got nothing, besides alien-
ating the affections of his wife, while Mr. Eddy locks
himself up for two weeks and gets $50,000 a year.

The widely circulated story to the effect that the man
who invented rubber tips for pencils made $200,000 is
contradicted by a Philadelphia paper. The original
inventor, it says, got little or nothing. It was some-
body else who got the money.—Author unknown.

An Alfalfa Crop.

From Bakersfield, California, comes the report of a
yield of alfalfa which is hard to beat. E. Chauvin’s

-

End-on Launches,

As nearly all vessels built in lake ship yards are
launched beam-on, there is not so much computation
necessary, but the incline of ways, thickness of grease,
ete., are figured to a nicety when large steel merchant
or naval vessels are launched on tidewater. Experi-
ence and guesswork are not sufficiently reliable where
the safe delivery of a $1,000,000 or $2,000,000 hull is con-
cerned. With mathematics and applied science the
time required for a hull to travel from the blocks to
the water can be figured to a second. On tidal waters
 the launch must take place exactly on time. Prepara-
tions are made for it, says the New York Sun, before
the keel is laid. The incline of ways has to_be figured,
and it usually is from 14 to 1 inch to the foot, the
heavier the vessel the less incline, of course. The City
of Paris had % inch and the Columbia 13-16 of an
inch. It was thought the latter would launch in 80
seconds, but it only required 29. Over five tons of tal-
low was used, and as it was very warm, about 15 per
cent stearine was mixed with the tallow to keep it from
running. The weight of the vessel and buoyancy of
the water are important factors to be determined.
‘When the vessel is half off the
ways, their height from the

though discountenanced by =
the English, that those who
are attacked have as good a
right to defend themselves
with their feet as with their
fists. It affects la savate in
preference to le boxe, a pre-
dilection which, considering
the force with which a kanga-
roo can kick, might quite con-
ceivably cause an injury to
his antagonist. However, no
harm has as yet been done,
and the encounter between
human and marsupial is
spirited and novel, and ad-
mirably illustrates the power
of man to bend the brute
creation to his will.

A writer in a recent number
of the Overland Monthly ad-
vocates the importation and
domestication of the kanga-
roo in this country. He gives
authorities showing the feasi-
bility of the 'project, and be-
lieves the animal could be in-
troduced and raised here with
protit. The flesh of the kan-
garoo is highly esteemed as a
food, .and from the hides a
valuable leather is made.
These are legitimate uses of
the animal. But itisshocking
to think of degrading so use-
ful a creature down to the
level and equal of a brutal
human prize fighter.

How to Make a Gas Engine
Noiseless.

Mr. P. Simon has been

water and their incline must
be sufficient to continue the
vessel on the same line of
projection. If the vessel is so
heavy that her forward part
sinks into the water so that
the stern is lifted from the
ways, a strain is put on the
decks amidships; and if, on
the other hand, the buoyancy
is greater than the displace-
ment, the bottom of the hull
is strained amidships.

Mr. Sheldon, now with the
Globe Iron Works Company,
Cleveland, has had a wide ex-
perience in launching vessels
from European yards. He
says that a simple method to
determine if the hul! has
been strained in launching is
to stretch a fine wire from
stem to stern, having it fas-
tened at intermediate points.
If the hull is strained the wire
will part. This is also done
sometimes before machinery
is placed in the hull.

‘When the hour for an end-
on launch approaches, most
of the props are taken
down and the vessel rests on
the keel blocks and one or
two sets of stocks at the
sides. The ways and cradle
have been fixed in place and
wedges have been adjusted
above the cradle and under
the poppet blocks on which
she rests. Four men take
care of four wedges. The sig-

making a number of experi-
ments with a view to deaden-
ing the objectionable noise
made by the puffs of the ex-
haust pipe of a gas engine,
and, after trying a number of
different devices, he describes

nal is given and the men

drive home the wedges. The
vessel is lifted just clear of
the keel blocks and rests on
the ways. Alternate keel
blocks are knocked away, be-
ginning at the stern. Another
“wedging up” follows, and

the following in arecentnum-
ber of L’'Electricien, which is
such a simple device that it
can be introduced by any one-
at a small expense. A pipe split for a distance of about
two meters i8 attached to the end of the exhaust, with
the split end upward. Beginning at the lower end of
the cut, which may best be made by a saw, dividing
the pipe into twohalves, the slotted opening is wid-
ened out toward the top until it has a width equal to
the diameter of the pipe. The puff of the exhaust
spreads out like a fan, and the discharge into the open
. air takes place gradually. The effect produced is said
to be remarkable, but it depends somewhat on the flare
of the tube. &

An Ink Monopoly,

James Eddy, it is said, of Troy, N. Y., makes all the
ink with which the United States government prints
its paper money. Mr. Eddy’s father invented the ink,
but he never told anybody how he did it until just be-
fore he died, when he let his son into the secret. Had
an untimely accident gathered the inventor to his
fathers before he told his son about the ink, the g v-
ernment printer would have been in a bad way, for Mr.
Eddy’s invention is the only kind of ink that will print
on the peculiar surface of the fiber of which govern-
ment note paper is made.

The present Mr. Eddy employs only six men in the

THE KANGAROO AS A PRIZE FIGHTER.

place near Delano is watered from an eightinch arte-
sian well 704 feet deep. This givesa flow of 315 inches
of water, all of which runs into a reservoir, from which
itis drawn for irrigation purposes as it is needed.
Three years ago when the alfalfa was first seeded in a
small field which he has,the yield was about one ton to
the acre, but it has kept on increasing, until this year
the product is really marvelous. After a cutting the
alfalfa grows from an inch to one and a -half inches a
a day, and when cutting time comes around it takes
four horses to pull the mower with ease. -

~The recprd thus far thig season is this: April, 2 tons
per acre ;°May, 214 tons ; June, 8 tons; July, 2% tons ;
August, 2% tons; September, 2 tons, a total thus far
of 1415 tons per acre, with at least two more cuttings
and probably more to hear from. It growth has been
so rapid that it is now cut every twenty days or there-
about. There are thousands of acres in that vicinity
which, if irrigated, will yield just as well as the land
in question. This alfalfa is sold to sheepmen and
others, and brings about $8 a ton. This high price is
of ‘course due to the location of the field, like an oasis
in the midst of dry and unirrigated grazing lands, and
would not obtain if the thousands of similaracres were
also charnged into alfalfa fields.
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then all the props at the sides

are removed. = After arest the
- third wedging comes, and

then all the keel blocks are
knocked down, the word is given, and the planks that
hold the cradle to the ways proper at the bow are
sawed off, and the vessel starts down to the water.
It requires about 600 men and it costs $5,000 to launch -
vessels like the New York and Columbia.

AT a recent trial in France it was shown that the
chemist Turpin, who is undergoing five years' imprison-
ment for treagson, made arrangements with a friend to
carry on secret correspondence. A letter from the
prisoner, giving the necessary directions to his friend,
was read in cogrt. An official inquiry was made, and
some interesting information supplied by the convicts,
from which it was shown that when private ngws was
to be supplied to a prisoner, a formal letter apparently
containing nothing of importance was sent. This be-
ing read by the governor would be passed on to the
prisoner, who, understanding the missive, and that it
was only necessary to read between the lines written in
milk, he could make this perfectly decipherable by
rubbing it over with’ a dirty fingér or an old slipper:
Another ingenious form of secret co:tespondénce‘con-
sisted of leaving letters out of words, as if the writer
wereilliterate. The omitted letters put together formed
the requisite words and sentences. '
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The Influence of the Climate of Japan on the
Organism of the European,

BY DR. MICHAUT, OF YOKOHAMA, EX-INTERNE OF HOSPITAL.

The Archipelago of the Rising Sun, bounded on the
north by the glacial regions of Kamchatka, extends
almost to the Tropic of Cancer on the south, from
which it is separated only by a distance of 10°. Hence
the climate of Japan is necessarily variable, and pre-
sents, in acecordance with the locality, a great disparity
of conditions. At the south the mean temperature
is 17° (with a maximum of 34'5°) ; oranges and bananas
abound, as also the entire series of tropical maladies—
diarrhcea, infectious fevers, dysentery, the an®mia of
the torrid zones, etc. In the north of Japan the mean
temperature is 8° (with a minimum of —23°), and here
we encounter the flora of Norway and a considerable
traffic in the furs of Siberian fauna, bear, otter, ete.

The central portion—from Nagasaki to Tokio—geo--

graphically speaking and considering its latitude,
should rejoice in a temperate climate. Unfortunately,
this climate is disturbed by oceanic and atmospheric
currents, extremely variable in character, rendering
absolutely capricious the weather of the seashore—the
one part which has been opened to foreigners by treaty.
The climate of Central Japan defies definition; its
quality can be only approximately described by stating
that it is maritime, humid, rainy.

An incredible variability, an atmosphere almost con-
stantly saturated with moisture (save in winter and dur-
ing a part of the autumn), an extremely long rainy sea-
son, persisting during almost the entirespring and sum-
mer ; such is, in resume, the tableau of the climate of
Central or Middle Japan.

‘The abrupt changes of temperature, with occasional
variations in a single day of from 15° to 16°, render the
climate specially disastrous to strangers predisposed to
affections of the respiratory passages and of the lungs.
The recurrence of the seasons and their climatic charae-
ter, so devoid of regularity, render it impossible to de-
termime definitely the proper season for the sojourn of
foreigners in the region comprised between Nagasaki
and Tokio. It may be said that in Japan, and par-
ticularly on the  eastern coast, prediction of the
weather is purely mythical, not only from day to day,
but even from morning to evening.

In the following are given some official statistics,
which present more definitely the actual facts :

METEOROLOGICAL OBSERVATIONS DURING 1890.

Average humidity of the atmosphere........cevevuueueens 78

Mean tension of aqueous vapor contained in atmosphere.  10'8°
Maximom . 1eInPeratlre. . ...iv .o vevees coiisccsscasascinn +35°8° ™
Minimum temperature.......ccoveeuiieiiiiireieencennnens —58° “
Number of rainy days during the year....... .cceveuenn. 181
Number of days of cloundy weather.........cccevveeniiene. 143

Clear ABYB..eueveeruerenieneessoss covvsrneerassnssnonnee 43

Thus out of 365 days it rained during 181 days, the
sky remaining clear during only 43.

The conditions thus resulting will have to be care-
full guarded against by the European.

The almost constant saturation of the air with aque-
ous vapor (except in autumn and in winter) transforms
the atmosphere into a humid hothouse, utterly unfav-
orable to the respiratory functions. For this reason
the influenza nowhere found more victims than in
Japan. Bronchitis, laryngitis, pulmonary tuberculosis
are frequently encountered in the natives, as well as
the resident Europeans. Among the natives the pro-
portion of deaths caused by affections of the respira-
tory organs is positively unheard of.

On.an average, 16 per cent of the deaths are caused
by maladies of the organs of respiration. Itisa curious
fact that the rheumatismal affections, so extremelyfre-
quent among the Europeans inhabiting Japan, are re-
latively rare (0'91 per cent) among the Japanese, the
natives owing this immunity to their peculiar hygiene
more than to their heredity. Theuse of very hot baths,
almost boiling, is a factor.

As to pulmonary tuberculosis, it is very frequent
among the Japanese (especially the upper classes) and
Europeans. ‘‘Among the Europeans the malady pro-
gresses much more speedily to a fatal denouement than
with the native classes. Among the foreigners residing
in Tokio and Yokohama the disease proceeds very rap-
idly, and this is eonvincingly shown by the registers of
the Yokohama hospitals.” This sentence, written seve-
eral years ago by Dr. Vincent, chief physician of the
navy, is only an expression of the simpletruth. Every
European predisposed to tuberculosis is destined to
succumb quickly in Japan. It is, therefore, absolutely
necessary, if one wishes to reside in Japan, or even to
remain there several months, to undergo careful exami-
nation with respect to a possible eventuality of pul-
monary tuberculosis. Without this precaution, one
runs the risk of undergoing the frightfully rapid de-
velopment of lesions previously latent. The climate of
Central Japan presents excellent facilities for cultivat-
ing the bacillus of Koch. The cause will be readily un-
derstood on observing the abrupt thermometric varia-
tions not only of season (or rather, of monsoons), but
of consecutive days.

Pneumonias are more frequent than pleurisies. As
for the laryngites, they are particularly tedious and
difficult to cure. Often a resulting aphonia is present.

The following is a statistical table of maladies of the
respiratory organs occurring in the native born :

Number of deaths : 1884, 104,260 ; 1885, 136,985 ; 1886,
132,565 ; 1887, 126,332 ; 1888, 128,613 ; 1889, 134,882,

Next to the affections of the nervous system, the
maladies of the respiratory organs produce the greatest
number of deaths. The former, however, are daily in-
creasing in frequency.

The European sojourning in Japan is particulary af-
fected through his nervous system and his respiratory

organs as a result of the humidity and the abrupt,

changes of temperature. 3

1. Effects on the respiratory apparatus : The number
of movements is augmented. The tension of the aque-
ous vapor being very great, that of the oxygen is di-
minished with resulting reduction in hamatosis, thus
opening the door to all maladies through depression of
nutrition—from rheumatism and diabetes to gout and
an@mia, which are everyday diseases in Japan. Con-
trary to the prevailing notion, Central Japan possesses
a climate exceedingly favorable to the development of
an@mia.

2. Effects on the nervous system: The climate of
Japan, through its humid heat, depresses the nervous
system. Hence diminution of physical activity, en-
feeblement of the cerebral faculties, followed by apathy,
somnolence, and complete prostration of the powers.
Such are the different phases experienced by a Euro-
pean residing in Japan.

In order to withdraw from the pernicious influence
of the climate, the foreigner must endeavor to spend
the summer at the north—at Yeso or in the north of
Niphon—where the climate is dry and invigorating.

In brief, the climate of Japan, like many countries
of the remote Orient, is far from healthful for Euro-
peans. The acclimatization of Europeans in Japan
necessitates certain hygienic precautions, which will be
set forth in a later article.

In a general way we may simply add that, while su-
perior to the climate of Cochin China and India, the
climate of Japan is inferior to that of Tonquin in many
respects.—Bulletin Generale dé Therapeutique.

—_— et r——
Traveling in America Sixty Years Ago.

In 1833, 1834, and 1835 the actor Tyrone Power visited

Amwerica, and his observations on the United States

were published in two volumes. To-day, after thelapse

of nearly sixty years, the book is most interesting read-
ing. The time of his visit was the beginning of the
steamboat and railroad age. Fulton’s work had begun
to produce worthy effects, and the construction of rail-
roads was just beginning. It is hard torealize the dif-
ference these sixty years have wrought in the counten-
ance of the land.

Power appears to have been a great sailor, and his
thirty-five day trip across from England was quite to
his taste. After the ship sighted Barnegat Light the
probabilities of reaching New York the next day were
the subject of wagers. The ship then did manage to
get as far as the entrance of the Narrows. Here,toac-
celerate matters, a party of the passengersengaged the
pilot boat to take them to Staten Island. They left
the slower sailing ship behind them, and as they got in
toward the island hailed the ferryboat, which was just
starting. She changed her course for them, took them
on board, and at last the city was reached.

The Bowling Green reminded our traveler of Cape
Town, Broadway of the Boulevards of Paris. In the
Battery Park, the next morning, he found a party of
emigrants camped out in the open, where they had
spent the night. Three hours later he sees the same
family, with their belongings packed on a clumsy
wagon, going up Broadway, their first step on a jour-
ney of two thousand miles that was before them.

On September 11 he starts off for Philadelphia by
the “ Camden and Amboy line of steamboat and rail-
road.” Going through what he calls Raritan or Amboy
Creek, now Staten Island Sound and the Kills, hereach-
es Amboy and takesthe train. The “loco-motives” not
being in condition to do duty, theystart off with horses
at the rate of about eight miles an hour. At Borden-
town the railroad stopped, and our traveler completes
his trip by steamboat. Water service was’ decidedly
ahead of land service. Philadelphia was reached in
darkness, and here he was assailed during the watches
of the night by what hecalls *‘ those incarnate demons,
the moschetos,” which ‘““did hum and bom and bite
and buzz.” .

His return to New York only took seven hours, and
at 5 P. M. he started for Boston on the noblest steam
vessel he had yet seen. At seven the nextmorningthe
steamboat reached Newport, went on to Providence,
and there he took a stage coach for Boston, reaching
it at half-past three, doing the forty miles of road in
five hours. The whole trip from Philadelphia took
thirty-two and one-half hours. Hopes, however, were
held out that when the railroad to Providence should
be completed and an improved steamboat should be
put on the route, eight or nine hours might be de-
ducted from the time between Boston and New York.

He returns to New York, and on October 8 starts off
with the lark for Philadelphia. At Amboy, as before,
he took the train, and ‘‘every one was delighted to
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find that the locomotives were now in operation.”
They start, and make various surmises as to the rate;
some calculated it ‘at twenty miles an hour. In the
midst of this discussion an alarm is given from the rear
and loud cries of “ Stop the engine I” come from the
windows of every carriage upon the train. One of the
rear coaches had broken an axle, and several passen-
gers were killed and injured. The ex-President of the
United States, * Mr. Quincy Adams,” was on the train.
By his-direction an inquest was held upon the deceased
and the train moved forward to Bordentown. Phila-
delphia was reached late in the afternoon.

He traveled several times between Philadelphia and
Baltimore by steamboat without adventures worthy of
record. Againheis in New Yorkfor the New Year’s Day
of 1834, and at 7 A. M. on January 12 starts off again for
Philadelphia. This time the steamer went to Amboy by
theroute outside of Staten Island to avoid the ice. Soon
after starting on the train an axle of the tender broke.
The engine was *speedily arrested.” A sound axle
was drawn from a car to replace the broken one. The
car that supplied the axle was drawn out of the line,
its passengers were put into the other cars, and the
train went on. The railroad this time takes them eight
or nine miles beyond Bordentown, where a dozen four-
horse coaches are in waiting. The steamboats were
not running on account of theice.

The real terrors of the journey now began. The
coaches first traveled through a narrow lane, with ruts
over a foot deep. Mr. Power rode on top of the coach,
and was kept busy dodging the branches of trees. The
driver kept speaking of the great road soon to come,
but here our traveler concluded that if his head was
safer his neck was in greater peril. The frozen ruts
were 80 bad that he fully expected the driver to give it
up, but_he coolly steered around all impediments. In
one case he abandoned the road for a hundred yards,
crashing through shrubs breast high on the right bank,
where the other coaches followed him. Our traveler,
who was a fox hunter among his other accomplish-
ments, says one could almost back one of these coach-
men to take his coach across country after the fox
hounds. At Camden, with much trouble, the frozen
river was crossed and Philadelphia wasreached at four
in the afternoon.
| Another striking description tells of his journey from
Baltimore to Washington. For this a special coach
was chartered by their party, and about 9 A. M. they
started. Although in winter, the air was mild as in
May. The turnpike was reached—he can compare it
to nothing. He says that a Cumberland fell plowed
up at the end of a very wet November would be the
Bath road compared to it. He looks along the ‘‘river
of mud ” with despair. Some of the holes they wallowed
through he thought would swallow the coach. Some-
times three of the horses were down together, but his
driver, Tolly by name, felt ‘‘ pretty certain the coach
must come through, slick as soap.” Afternine hours’
hard driving the Capitol at Washington appeared in
sight. A steephill faced them. A road that ‘‘looked
like a river of black mud ” went up oneside ; the other
side was seamed with tracks, where coaches had desert-
ed theregularroad. They, too, tried across country, as
our traveler calls it, and at last reached the capital,
leaving two coaches, which had left Baltimore three
hours before them, ‘hopelessly pounded in the high-
way ; regularly swamped within sight of port, for the
capital was not over three or four hundred yards
from them.” The unfortunate passengers were all out
assisting to unharness and unload, designing to use
both teams before a single vehicle, extricating one ata
time.

The Pennsylvania Railroad for the past few years
has been improving its roadbed. The curves have
been straightened and better time to Washington is
promised. We are told of the time saved by straight-
ening a single curve, perhaps the fraction of a minute,
but it is thought well worth the cost. Similar improve-
ments are being executed by the Baltimore and Ohio
Railroad, the cutting off of fractions of minutes being
aimed at. The sum total of time to be saved can be
but a few minutes, or perhaps half an hour at the best.
How striking is the comparison betweeen Power’s nine
hours’ drive from Baltimore to Washington and the ef-
forts of modern engineers to cut off five minutes from
the modern railroad journey of three-quarters of an
hour between the same points !

SO

A NEW developer has been recentlyintroduced to the
public under the name of glycin. It isobtained by the
action of chlor-acetic acid on amido-phenol, and is a
pulverulent mass, readily soluble in water, to which a
small quantity of alkali has been added. Thesolution
thus formed is almost colorless, and keeps well by the
addition of sulphite of soda. The following are two
formulse suggested by Dr. Eder: Glycin, 5 parts ; sodi-
ium sulphite (eryst.), 15 parts; potassium carbonate,
25 parts; water, 90 parts. For use, dilute with three to
four volumes of water ; or glyein, 8 parts ; sodium sul-
phite (cryst.), 15 parts; sodinm carbonate (cryst.), 22
parts ; water, 200 parts. Use full strength. Glycin is
aslow developer, giving exceptionally clear whites, and
promises to be of use in photo-mechanical work.




JanNvuary 14, 1893.]

Seientific merican,

27

THE ‘“ NATIONAL” TYPEWRITER.

A standard, high grade typewriter, designed to em-
body all the good points of the best instruments, while
possessing many special points of superiority all its
own, is shown in the accompanying illustrations. It
writes 81 characters, including capitals,
small letters, figures, punctuation marks,
commercial signs, ete., with only 29 keys to
learn and manipulate. The machine occu-
pies a space of only 9 by 12 inches, and 74§
inches high, weighing about 13 pounds. It
has a comparatively small number of parts
and is strongly made, the strong points
claimed for it being simplicity, durability,
portability, accuracy, speed and wide range
of usefulness and utility, while it is almost
noiseless.

The keyboard of the instrument is practi-
cally the same as that of other standard
machines, operators upon which can at once
use the ** National.” The carriage is a fixed
portion of the machine, having a longitudi-
nal motion only; it is not hinged, weighs
only about 20 ounces, and can be pulled or
pushed back toward the beginning of the
line at any point without touching a release
key. Paper and envelopes can be fed
through without raising the carriage. It
will run backward and forward while raised
as well as when lowered, so that all errors or omissions
can be practically corrected in sight. No. 15 indicates
the envelope and paper guide; “L. G.,” the line
gauge ; 13, the carriage indicator; 11, the scales ; and
37, the automatic pointer or tabulator. The pointer
moves to and from the printing point as the main
frame upon which the carriage moves is raised and
lowered, and for a correction the carriage is moved

FINGER-KEY ACTION.

till the pointer stands opposite the spot to be
printed upon, when the main frame is dropped
and the proper key struck. The machine has
two scales, one when the carriage is raised and
one when the carriage is down, the graduations on
both scales running in the same direction.

For manifolding work this machine offers distinct
advantages, doing heavy manifolding or single copy
work in the same alignment, without change in the
machine, the alignment being unaffected by increased
number of sheets. This is due to the direct, steady
action of the type bars, which are ar-
ranged and swing in less than a half
circle. The finger key action, shown in
one of the views, is very simple, having
practically but three simple pieces of
strong steel, without any of the delicate
and complicated wooden levers, com-
pound levers, toggle joints, etc., and the
keys are so supported that they do not
wobble or warp out of position.

The ribbon movement is simple and
automatic, 44 indicating the ribbon shift
handle, and 62, 65 and 17 the ribbon
spools and ribbon supports, 31 being the
ribbon spools ratchet wheels, 28 an ad
justable ribbon stud, and 39 a spring-
impelled drum. The ribbons can be
changed instantly without soiling the
hands, the spools on which the ribbon is
furnished being readily removable. It is
entirely practicable with the machine to
write a document in two or more colors
of ink. An adjustable paper shelf assures
regularity of margin, marginal stops being
instantly adjustable on the carriage way,
51. The lifting main frame is indicated
by No. 30, the handles being indicated by
No. 385, and No. 22 marking the feed roll.
In the back view of the frame is shown

the bell-operating mechanism, 26 being the bell ringer,
29 an intermediate bell pawl, 40 the bell ringer wheel,
and 67 an intermediate bell pawl stop. The bell can
be set to ring at any point from 5 to 70 on the scale.
The ‘‘National” is the result of a high degree of

i gdhl

Taave 83y,

THE NATIONAL” TYPEWRITER.

inventive talent and mechanical skill, as developed
by years of practical experience. The ‘ National”
is one of the machines employed in the office of the
SCIENTIFIC AMERICAN, and its operation gives much
satisfaction. is manufactured by the National
TypewritepCo., 715-719 Arcn Street, Philadelphia, Pa.

-

How Needles Are Made.

eedles are manufactured out of superior quality of
ast steel wire cut into lengths to make two at a time.
Pieces are straightened upon an iron table by means
of an instrument termed a “rubbing knife.” The wire
is then pointed by automatic machinery
provided with a fan or shaft to carry
away the steel and grindstone dust,
which is very injurious to inhale. In
former days the lives of workmen em-
ployed in the needle trade were consider-
ably shortened by breathing air charged
with particles. Indeed, the following is
a narrative told by a doctor in the dis-
trict of the industry concerning a patient,
a hand needle pointer -by trade, who
complained that he felt a hard ball of
something in his trachea, which rose and
fell between his chest and throat. The
doctor ridiculed the idea and told him it
was nonsense, but the. man still persisted
it was there, and asked him if he died to
examine him. After the poor fellow’s
death a post mortem examination was
made and resulted in a solid mass of steel
and stone dust about the size of a bird’s egg being
found, as he had said, in his throat, and the lungs
were so encrusted with steel that a knife would
scarcely pierce them. It was therefore truly a blessing
to these busy workmen when this deadly process was
done away with, and in its stead a healthy one sub-
stituted.

After the operation of pointing, the wires are
stamped and then pierced to form the eyes. As the
diameters of the wires used in this industry are usually
very small, e. g., 003 of an inch, it will be readily appar-
ent that the above process involves considerable accu-
racy and skill. The ‘‘burrs” produced by stamping

NATIONAL" TYPEWRITER—NUMBERED PARTS,
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are afterward removed by means of flat grindstones
called filing machines. A ‘spit” of these double
needles is next placed between a hand vise, termed
*‘clams,” and divided into single ones, requiring only
to have their heads * rounded ” by filing to furnish the
complete articles. A finished needle, how-
ever, must have a hard and elastic temper,
whereas these, in their present state, are
softer than the wire out of which they were
made. Therefore, after the needles have
been burnished in the eyes, they are hard-
ened by heating in an oven, and subse-
quently cooled by plunging them into oil
This rapid cooling of the steel makes it as
brittle as glass. The needles will now
almost break upon touching them ; indeed,
in this condition they would be as useless as
in the soft state. To reduce them to a per-
fect state of elasticity, temperature has to
be again raised about 600 degrees, and then
by allowing them to cool gradually the re-
quired degree of elasticity is obtained.
During the process of hardening, the fire
makes many of the needles crooked, and
these have to be picked out and straight-
ened by a small hammer, one at a time, on
an anvil. The heads are afterward softened
by the application of heat for facilitating
burnishing. The process of scouring the
needles bright takes about a week. They are mixed
with oil, soft soap and emery powder, wrapped in
loose canvas, and placed in a kind of mangle .worked
by mechanical power. This scouring process done, the
needles are washed in hot water and dried in sawdust.
The points, slightly blunted by passing through the
various processes described, are now set upon a small
revolving grindstone and the eyes reburnished. The
next operation is that of polishing the needles, and
which is performed by a rapidly rotating wheel cov-
ered with prepared leather. The needles are caused to
pasS many times over theleather in order to thoroughly
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polish them. Finally they are counted and stuck by
women into cloth, wrapped in paper, and labeled for
the market.—Chicago Journal of Commerce.

P
-
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Automatic Letter Express Delivery.

The London post office has just placed in front of
the Royal Exchange, as an experiment, an automatic
boy which is intended to be an adjunct to the express
delivery of letters and parcels. By dropping a penny
in a slot, the purchaser obtains an outer envelope,
inclosing a small white envelope and card, on which
the desired communication may be written, resting
upon a small desk which falls from the front of the
box. At the same time an electric bell
calls a messenger from the nearest post
office, which is Threadneedle Street. If
it be desired to forward a parcel by
express delivery, the arrival of the mes-
senger must be awaited, but a letter may
be deposited in the message receptacle
for immediate dispatch. The necessary
fee has in each case to be inclosed in the
envelope bearing the name of the ad-
dressee, and should the payment be insuf-
ficient he will be required to pay simply
the difference. For this service ordinary
postage is mot charged, and the fees
specified in the scale, which are at the
rate of 3d. per mile, include train and
omnibus fares. If the sender requires a
cab to be used, the fare must be inclosed
in the outer envelope, which has to be
marked ‘‘ By Cab.”

THE London Lancet thinks it is about
time for people ‘‘to set about clearing
away the miserable sepulchers which
abound throughout the country under the
name of bath rodms, and to construct
rooms for the performance of their daily
ablutions in harmony with the import-
ance and necessity of bodily cleanliness.”
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RECENTLY PATENTED INVENTIONS,
Engineering.

LOCOMOTIVE SIGNAL AND BRAKE.—
Samuel J. K. Hassall, Penrith, New South Wales. This
invention provides a mechanism by which the brakes
will be applied and a whistle sounded automatically by
a danger signal, the apparatus to be applied to any lo-
comotive, and connected with an air-pressure brake.,
A part of the invention consists of an adjustable or
striking plate or bar to be placed on the side of the
line, the contact of the apparatus with such plate
causing the brakes to be applied and a whistle to be
sounded. The striking plate is placed some distance
in advance of the ordinary signal, and is so connected
as to always give the alarm and apply the brakes on a
train approaching a signal set to indicate danger.

SIGNAL WHISTLE. — William M.
Smouse, Gettysburg, South Dakota. This is a simple
form of locomotive whistle more especially designed
to automatically sound a signal on the approach of the
engine to highway crossings or other places. A valve
connects the steam supply with a cylinder containing
a piston, or with a portleading to the whistle proper,
and crossing an apertured plate moving with the piston.
A downwardly extending rod carries a friction roller
adapted to travel on a plate placed alongside the rail
near crossings, whereby the whistle is automatically
operated, requiring no attention from the engineer,
while the sounds or blasts can be varied for any de-
sired signal. ’

SPARK ARRESTER.—John E. Zimmer-
man, Trinidad, Col. Within the smokestack, accord-
ing to this invention, are top and bottom cross bars
which support a central vertical rod, around which is
secured a epiral wire netting sheet, contacting at its
outer marginal edge with the inner walls of the stack.
All sparks and cinders passing upward are thus so in-
terrnpted in their movement, and kept so long a time
in the smokestack, that they will be extinguished or
broken up.

Railway Appliances.

CAR AXLE BoX.—John Donnelly,
Brockley, England. The axle box shell consists of a
corrugated and embossed steel plate, bent to box-like
form and welded at the abutting edges, while a cast
iron liner or distance block is adapted at its under side
to form the journal brass bearing, being hollow to
serve as a grease box if required, and having fianged
ends and sides fitting against the top of the box, witha
central post also bearing against the top of the box
directly beneath the carrying spring. The top of the
shell on which the carrying spring bears is thus so sup-
ported as not to be exposed to any bending strain, a
direct crushing strain only being transmitted through
the metal.

CAR CouPLING.—Henry Gallager,
Savannah, Ga. The drawhead of this coupler is formed
with an inner longitudinally extending face containing
a vertically disposed semicircular recess in which
turns a half bolt connected with an arm and pin, a rod
copnected with the arm reaching to one side of the
car, and there being means for locking the arm in
place. The construction is simple and durable, and
the coupling is effected automatically, it not being
necessary for the trainmen to step between the
cars,

CAR CouPLiNG. — John H. Crumb,
Burlingame, Kansas. Combined with a drawhead hav-
ing cavities for receiving an ordinary Ik and holes
for the link pine, and provided with a nib, is a spriug-
actuated hook to engage the nib on the coupling of an
adjacent car, the hook having shoulders to engage the
spring to hold the hook either open or closed. The
coupling 18 automatic, and may be uncoupled from
either the top or side of the car, and may also be used
ar an ordinary coupling, using a link, while provision
is made for simultaneously closing the air brake pipe
with the uncoupling of the coupling.

Mechanical.

CRUSHING RO LL. — Daniel Brennan,
Jr., Bayonne, N. J. This invention relates to rolls
consieting of a center or core and a removable shell
which may be renewed when worn, the improvement
providing for the accurate and secure fixing of the
shell to the center without the necessity of boring the
shell. The invention embraces a novel manner of ar-
ranging and securing the wedge blocks, a keeper assur-
ing the proper position of the shell longitudinally of
the center,

BoLTiNG REEL. — Cyrus Bolenbaugh
and Ezra B. Wagner, Warsaw, Ind. A series of cylin-
drical agitator plates is fixed to turn on the main
shaft, but without longitudinal movement, while a
separate and independent outer bolting cloth frame is
supported at its ends from the shaft by springs, a re-
ciprocating sleeve or collar on the shaft reciprocating
the bolting cloth frame against the action of its springs.
The invention also embraces other novel features de-
signed to form a bolting reel of simple and durable
construction which will efficiently grade the material
passing through it.

BRICK CUTTING MACHINE. — Charles
T. Fitch and Andrew Schantz, Perth Amboy, N. J.
Levers are fulcrumed at the sides of & main table on
which slidesa feed table, there being a connection be-
tween the levers and the feed table, and a cutter com-
prising & head ie connected with thelevers, while a shaft
is journaled in the frame and wires are stretched be-
tween the head and the shaft. The cutters are actuated

* directly from the levers, and the feed table indirectly.
The blocks of clay as soon as cut are automatically
pressed from the cutters and delivered to a table, to be
removed thence for drying.

STAVE JOINTING MACHINE.— William
J. Wright, Cooperstowr, Pa. This invention relates
to a former patented_invention of the same inventor,
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providing improved means for operating the bilge-
forming devices. The bilge formers are held to re-
ciprocate on a main frame, and the drive shaft is
formed with a gear which reciprocates a rack frame,
normally held out of operative connection, while lift.
ing devices arranged to be operated by the passing stave
are operated to throw the rack frame in mesh with the
gear, in connection with means for carrying the stave.
To cut staves for harrels of uniform length but differ-
cnt diameters it is only necessary to place between the
guides formers having the proper bilge gauge.

SAw.—Albert Smith, New York City.
This invention consists of a spring-pressed guard
fitted to slide alongside the saw blade, the rear end of
the guard pressing against a coiled spring in a tube in
the handle of the saw. The improved implement is
more especially designed for cutting keyholes in doors,
etc., the operator taking hold of the guard to guide the
8aw.

Agricultural.
TurNING PLow.—Philip J. Ebersohl,

Centreville Station, Ill. This invention provides a
quickly and easily applied plow attachment which will
effectually serve to turn weeds, stubble, corn stalks,
etc., under the ground. It consists of a spring-pressed
shaft adjustably attached to a face plate and carrying
a turning fork whose lateral movement is regulated by
a stop mechanism, a drag being connected with the
fork, The attachment is readily adjusted to any de-
sired position, or it may be lifted from the ground and
from close proximity to the mould board when neces-
sary.

SEED PrLANTING MACHINE.—Robert
B. Snell and Burton Smith, Monument, Kansas. A com-
bined disk harrow and seed drill is, by this invention,
provided with a novel form of feed regulator aud de-
livery tube, the lateral being flexible, longitudinally
adjustable, lock-lapped, of sheet metal, formed of a
single piece and coiled spirally, with edges folded
toward each other in manner to form a lock. Com-
bined with the seed hopper also are parallel movable
gauge strips 1n its bottom, having zigzag edges and a
spring for holding the edges in contact.

HARVESTING MACHINE.—William J.
Randolph, Millersville, La. In this machine the cut-
ting mechanism and binding table are arranged in
front of the main drive wheel, so that the grain need
not be elevated to carry it to the binding table, and the
drive wheel can be made large in dinameter and wide to
readily pass over soft ground, the machine being es-
pecially adapted for harvesting rice, as well as grain of
any description. The invention also covers other novel
details and combinations of parts.

Miscellaneous.

CARBURETOR. — William and James
Falley, Lafayette, Ind. The enrichment of natural gas
by supplying it witk sufficient hydrocarbon to render
the gas fit for illuminating purposes is the especial ob-
ject of this invention. Instead of the gas being di-
rected over a carbureting liquid, or through perforated
absorbent partitions saturated with such liquid, a car-
bureting vessel is provided in which the gas enters at
the top of the casing, passes downward and then up
through a perforated plate, through the body of the
lignid hydrocarbon, to the outlet at the top. The hy-
drocarbon liquid is by this process kept constantly ag-
itated, facilitating the taking up of the good qualities
of the liquid by the gas.

GENERATOR.—William R. Macdonald,
Allegheny, Pa. This invention provides a heater hav-
ing afire box and water tubes and water compartments,
a steam generator being arranged in the water heater
and heated from the fire hox, while the pipes of an
ammonia gas generator extend into and through the
water tube compartments and steam generator to derive
the necessary heat to produce the gas. This generator
is designed to comfortably heat and cool and supply
fresh air to apartments, the pipes and radiators used in
winter for heating being employed in summer for re-
frigerating purposes.

PiLE PROTECTOR.—John W. Lowman,
Vicksburg, Miss. According to this invention the head
or face of the pile is provided with a woven wire fac-
ing, which is incorporated with the impact face of the
pile by the first blow of the hammer, the fibers of the
pile retaining the facing in place, and the latter pre-
venting the splitting of the head of the section.

Hose BRIDGE.—John H. Gloninger,
Pittsburg, Pa. This invention provides a device for
supporting a hose at an elevation, to provide a passage
beneath for vehicles, street cars, pedestrians, etc,, with-
out interfering with the fiow of water through the hose.
The device has pivotally connected and vertically ad-
justable legs, with tackle, hoist block and cable, guide
ropes beingattached to the legs, and clamps for engag-
ing the hose. The device can be quickly set up, and
may be folded into compact form and small space for
convenient transportation and storage. .

HosE NozzLE GUIDE—James N.
Brewster, Concey Island, N. Y. Aeccording to this in-
vention a ball having a through bore to receive the
nozzle is fitted in a snitable support or socket in the
wall of a building, or partition of a room, or the deck
of a vessel, ctc., to permit the insertion of a hose noz-
zle, 80 that the water may be directed to the interior
and the fire successfully attacked without the necessity
of the firemen entering the room or apartment, and the
draught occarioned by opening doors will be avoided.
The diameter of the ball is according to the thicknese
‘of the wall, and the socket and ball embody several
novel features.

MiINE CAR.—Homer Durand, Stark-

.| ville, Col. This car has the bottom of its body extend-

ed beyond the ends, the extension being cut away at
the center to form two projections adapted to engage
and open a door in a mine shaft, as the car travels down
the track in the shaft.

GUN STOCK ATTACHMENT.—Ralph
Townsend, New York City, This is a device to check

the recoil of the gun, and consists of a band of yielding
material surrounding the butt, a rigid stock plate being
connected with the band at its outer margin, and ports
of elastic material extending forward from the inner
face of the stock plate, an air chamber being formed
between the butt of the stock and the rear end of the
device, and the chamber having outlets or vents through
the band. The device may be readily applied to any
gun, and when used the recoil will have little or no ef
fect upon the shoulder.

CABLE CUTTING DEVICE.—John
Squires and Chailes Petrie, St Johns, Newfoundland.
Aleveris fulcrumed upon a hanger adapted to travel on
the cable, the hanger carrying a knife having a sliding
movement and connected by a link with the cable, and
the lever being connected at one end to a cord. The
device i designed to besentdown a cable to a point near
the anchor, when by pulling on the cord the cable may
be cut close to the anchor, in the event of a sudden
storm or emergency when there is not time to heave up
the anchor.

VENDING MAcHINE—Adolph F.
Schneider, New York City. The mechanism of this
machine is simple,compact and durable, and the ma-
chine is designed to deliver merchandise of any descrip-
tion. The construction is such that if the delivery
mechanism is operated when a coin has not been placed
in the machine no injury will result, and should one or
more coins become fastened in the throat of the ma-
chine the operative mechanism will not be in the least
affected.

FENCE.—Alfred P. Le Gros, Louisville,
Ky. This invention relates to fences to be made from
cast or stamped sheet metal, as distinguished from a
twisted wire fence. Loop or strap-like connections are
made to freely link together the body parts of adjacent
sections, while picket-like legs at one end of each sec-
tion have eyes or loops 1n which enter pintle-like pro-
jections. The fenceis mainly designed as an ornamen-
tal border for fiower beds, etc., the sections being easily
fitted together and quickly erected.

ToNiNg PIN. — William A. Smith,
Butte City, Montana. This pin has a tapering shank
fitting at an angle in a conical slanting aperture in
the metallic backing of the frame, the emall end of the
shank being threaded and engaged by a nut abutting
against the rear surface of the backing. The pin is
not liable to turn in its bearings, is cheap to manufac-
ture, is arranged to take up wear, and adapted to keep
the instrument in,tune for a long period.

TwiNE HOoLDER.—John E. Tracy and
Arthur N. Graham, Chicago (No. 162 East Washington
street, room 62). This is an improvement in suspens-
ible holders for receiving a ball of twine, the device
freely delivering the twine as required for use, and au-
tomatically winding up the slack strand, to prevent
waste or inconvenience from the’trailing end of the
twine ball lying around in the way.

IrRONING TABLE—Richard D., Philip
and Charles Voorhees, Flora, Ind. This table has two
pivoted legs, one folding withim the other, a brace bar
of a spring character connecting the lower portions of
the legs, whereby the board may be quickly opened in
position for use or folded in compact form.

RECLINING CHAIR.—George Weber,
New York City. This invention covers various novel
details of construction and combination of parts for
a chair of commodious form and shapely appearance,
the adjustment of parts being readily changed to make
it into an arm chair, a rocking chair, an eztension re-
clicing chair, or u couch, the members being also
adapted for compact folding together to facilitate stor-
age or shipment.

CLOTHES LINE SUPPORTING LINK.—
Andrew Brunner, New York City. A wooden link bar
longitudinally slotted is diagonally severed through
one of its members, aud strengthened at the ends by
transverse pintles having washers, the pintles forming
supports for pulleys. The deviceforms an inexpensive
link connection for two strands of an endless clothes
line, travelingupon the upper and sustaining the lower
strand, whereby the hanging of clothes upon or remov-
ing them from the line is facilitated.

BusT FoRrRM—Ellen Donnelly, New
York City. A casing, preferably filled with mixed
cotton and sawdust, is shaped to simulate the human
figure, including the arms, and extending upward in
the casing is a standard with a cross-bar, the arm sec-
tions having a ball and socket connection with each
other and with the cross-bar. The form thus made is
desirably elastic and yielding, and the arms may be
manipulated somewhat as & human arm.

PuzzLE.—Henry F. Keil, New York
City. Inaflanged or dished board or plate, adapted
to be oscillated or reciprocated by the hand, is held a
number of balls of various sizes and one large hollow
ball, of sufficient size to permit the smaller balls to en-
ter and be beld in it. The game of puzzle consists in
keeping all the balls in motion, and causing the smaller
ones to enter and be held in the larger one.

DESIGN FOR A WINDOW SHADE.—
William F. Patterson, Jersey City, N. J. This design
consists of a pictorial representation of the landing of
Columbus, surrounded by a border of combined scroll
and leaf like character and shielded like figures.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

ELECTRICITY AND MAGNETISM, BEING A
SERIES OF ADVANCED PRIMERS OF
ELECTRICITY. By Edwin J. Hous-
ton, AAM, New York: The W. J.
Johnston Companz, Limited. Lon-
don : Whittaker Co. 1893. Pp.
306. Price $1.

"Professor Houston in this work really producesa
concige treatise on the titular subject. The book pur-
porte to be a series of advanced primers, 80 we presume
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the eighteen chapters are each to be considered a sepa-
rate primer. The last chapter, a sort of 7resume, is
termed a primer of primers.

THE PRINCIPLES OF PATTERN MAKING.
By a Foreman Pattern Maker.
London : Whittaker & Co. Pp. viii,
178. Price 90 cents.

This work is one of decided merit from the emi-
nently practical treatment of the subject, the number
of illustrations used and 1ts extensive glossary. The
day is rapidly passing by when an advanced workman
can subsist without literature. In the production of
such works as this, the publishers are doing an excel-
lent service to the mechanical world.

A MANUAL OF BACTERIOLOGY. By
George M. Sternberg, M.D. New
York: William Wood & Co. 1892.

Pp. xii, 886.

It is perfectly obvious that Dr. Sternberg’s immense
work, one destined to take a fixed position as a classic
in the science, cannot be adequately reviewed here. It
is a large octavo with nearly 750 pages of text, 268 en-
gravings, in addition to heliotype and chromolithogra-
phic plates. It contains a bibliography of 108 pages and
areasonably full index. This much tells of the make-up
of the book. Dr. Sternberg’s world-wide reputation
must be relied on to tell the rest. Any one examining it
must be irresistibly attracted toward its subject and
feel like following in the steps 8o ably and fully indi-
cated by the author; for the work does not merely de-
scribe micro-organiems, but gives the different methods
of culture and of identification, treats of photography
of bacteria, of all the methods and appliances used in
their culture, and of experiments on animals. In the
earlier sections it gives numerous 1llustrations to il-
lustrate the apparatus and the use made of it.

TiME AND TIDE. A romance of the
moon. By SirRobert 8. Ball. Second

edition. London: Society for Pro-
moting Christian Knowledge. New
York: E. & J. B. Young & Co. 1892.

Pp. 192. Price $1.

We have before now reviewed some most attractive
little works coming in *his ‘Romance of Science
series. Sir Robert Ball is known among the most in-
teresting expositors of astronomy in the popular sense
that we have, and these two lectures, for of such the
‘book is composed, are to be confidently recommended
to our readers. Asa matter of interest we note on the
frontispiece is a view of the moon from one of Mr.
Rutherfurd’s beautiful photographs, which tribute to
the work of our American amateur photographer must
be duly appreciated.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JANUARY, 1893, NUMBER.—(No. 87.)

TABLE OF CONTENTS.

1. Elegant plate in colors, showing a very attractive
dwelling at Bridgeport, Conn., erected at a cost
of $15,000 complete. Floor plans and perspective
elevations. Joseph W. Northrup, architect, same
place.

2. Plate in colors showing a residence at Armory Hill,
Springfield, Mass. Two perspective views and
floor plans. Mr. Francis R. Allen, architect, Bos-
ton, Mass. An excellent design.

3. A cottage at Brookline Hills, Mass., erected ata
cost of $4,825 complete. Perspective views and
fioor plans. Messrs. Sheply, Rutan & Coolidge,
architects, Boston, A picturesque design.

4, A dwelling erected at Holyoke, Mass., at a cost of
$6,500. Floor plans, perspective, etc. Mr.G. P.
B. Alderman, architect, same place.

5. A very attractive and convenient stable and car-
riage house erected at Plainfield, N. J., at a cost
of $1,500 complete. Messrs. Rossiter & Wright,
New York, architects.

6. A residence recently erected at Plainfield, N.J.,at a
cost of $9,175 complete. A picturesque design.
Two perspective elevations and fioor plans.
Messrs. Rossiter & Wright, architects, New
York.

7. An elegant, residence recently erected at Malden,
Mass., for Mr. B. G. Underwood. Two perspec-
tive views and fioor plans, together with a view of
the Holland stairway. Cost complete about
$11,000. Mr. Frank L. Smith, architect, Boston.

8. A substantial residence at Holyoke, Mass. Per-
spective elevation and floor plans. Mr. H. H.
Gridley, architect, Springfield, Mass. An excel-
lent design.

9. View of the Union Passenger Station, Worcester,
Mass.

10. Miscellaneous contents: Combustible fireproofing.
—House drainage.—Roofs and roof coverings.—
‘Wall papers.—A plea for the use of white in house
painting.—Defective flues.—Antiquity of glue and
veneering.—The piping of dwellings.—Collodion
glass.—A saw for foot, hand, or steam power, il-
lustrated.—A new court housc at Greenville,
Miss.—A baluster spindle lathe, illustrated.—
Solid partitions,

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages : forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LAReEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

MUNN & CO., PUBLISHERS,
361 Broadway, New York,
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Pedrick & Ayer, Philadelphia, Pa. Cars, fender for electric or other, M. 8. Stark- ce cream freezer, C. E. Frick.. . 488,995 Sprinkler, L. M. Berry............... ,408
c vdvieathe cines Shing Beit o aren’ y J 489,207 ge mlllt]’a(tzlg;n% I r%' Muller... %g ar hfoldngtr %0 E. Dnné:an
arding engines, rul elt or apron for, J. ator, F. alk chopper, wnse!
The Improved Hydraullc Jacks, Punches, and Tube B: %{ 8 v 2. 489 Indicator. See Ca.sh indicator. Rlevator indi- and sgle) Display stan'cjié o
Expanders. R.Dudgeon, 24 Columbia St., New York. garpet ég.at%ner, G. Klenk . glatoir d’l‘eléaperature indicator. Thermome- tave, non shrinking, R. F. WilsoD.........c........
ase. e ic indicator, team and air engine, H. hi .
Screw machines, milling machines, and drill presses. 8 g’iodc vf tia & E O o o %ndicatg)r, ‘(Ih' H. YVllij:ie]m ............................ 489,060 boil(;:, lvvatsgsr tubeal‘\llse} %XV ds.. ttaker 5H:
. Co. .. . | Cash indicator and register. urdoc X [ron. See Crimpingiron Stone, composition of matter for artificia
o Garvin Mok, 00, Taleht s Gunel ia, Now vorx gmﬁ T ister and Indioator man [, Blanchard 7 | Kay b mashine, , F. Grot 489,304 Edoman ‘%
‘ash register and indica Ol“ . anc . 3 Xy eyway cutting machine, rotz...... y tove, 01] A. .
Stow flexible shaft. Invented and manufactured by Cash register and indicator, M. N. Lovell...489, 489,383 Kngtting machine stop motion attachmen . tove. vapor, "B, Donovan. 489,375
Stow Mfg. Co., Binghamton, N. Y. See adv., page 3%. | Cash register and indicator, U. B. Newman..... 489,086 Sibba d . 489,420 | Straw carrier, W. E. White. .. 489, 4
Cash r&];}fisters. tablet and key locking device fo! 1 ental step 483,990 | Surgical apron, J. H, Morrison, 489,132
Centrif ga Pumps for paper and pu p mills. Irrigating el G ove 'ﬁli iILSa.g el 489,384 | Ladder, ]st%p, L. A. EViIe%Jand igg,ggf) Suspender shackle, J. F. Webst .. 480,443
X LY. ng plate, me C, endorp . Lamp, electric arc, 0mson. 3 Switch. See Telephone switch.
and sand pumping plants. Irvin Van Wie, Syracuse, N. ¥ Centrifugal machine, G. * 489,166 :amp socket incar descent, G. C. H. Foster. 489, 152 Switch operating lx]nechanisms, sheave stand for,

er . 489,
Portable engines and boilers. Yacht engines and Centrifugal separators, crank connection for, J. port C. . Wilcox. . 489,(‘1)53 S.R.& F. A. Wilmo

4
Bernstrom ... 489,140 Jan roller, C. L. Barrett. .. . 488, Switchboard test circuit, muitiple, . B. Scribner 489,100
boilers. B. W. Pay e & Sons, Elmira, N. Y., and 41 Dey Cha n link manufacture, W. H. Hart....... ...... .’ 480.252 | Lantern, electric, A. Keil,...... . 489,150 Switchboard testing apparatnsl: muitiple, C. E.
Street, New York. air. See Opera chalr, Lasting machine, H. M. - 488,988 SCPIDNET. .o\ vee vt iieiniecneeaeseessenn 489,098, 489,099
Cheéxlille twisting and winding machine, J. H. 59310 ﬁagtilng machin%T Oi’Boi elE'I G el sl @’% Synnges_i regmting tbe water or liquid dis- 189,396
............................................. ate 0 prevent sa; ng, . rrier, Jr., € a . charged !‘Oll], . 7 X
Guild & Garrison, Brooklyn, N. Y., manufacture steam | o) 5riqo e ifme dissolver. Newhail & Hamilton.. 459,261 Lathe, turning, 3 L IR 189,248 | rapnarged from, 8. 1. o
pumps, vacuum pumps, vacuum apparatus, air pumps, | Chopper. See Stalk chopper. brocess and’ apparatns forthe manufacture _ w= [ Tigple leaves,coup '}fng for extension, R. Hanaford 489,001
acid blowers, fllter press pumps, etc. Chucl spindle R. Hopkins . 489,006 Of white, Honman & Vulliez 54 | Tap, automatic collapsible, W W Doolittle...... 489,293
Ch(}hn ash e{i :I B. 8 1ilew;ars b . igg.% Lever mecharinsm tig}e. tip, E Tapping machine, W. W. Doolittle...... . gg,%
T f h urn ODel‘ﬂ Dl mec anism, s, Leyer, reyversing, er.. Telegraphy, Z. P. Hotchkiss......... 5
Split Pulleys at Low prices, and of same strength and | Gigar, A. B, SWwope............ 489397 | Lifter. See Transom lifter, Telephone switch, 3. C. Francis. ... . : 458953
appearance as Whole Pulleys. Yocom & Son’s Shafting | Ciga maker’s %anze, Moffat & Messlna 489,025 | Lighting device, automatic time, A. Biaggi v Telephonic switeh appliance, P. Rabbid 489'266
Works, Drinker St., Philadelphia, Pa. Cigarette machine, pocket, G. H. Z 489,357 DiAB. cteeriiietiiiiirriiititrniearnnaans . 489,428 | Temperature indicator, J. Bartlett.. 489 212
E Cloak and skirt protector, combi red L. Sittig . 480,103 | Limb, artificial, G. E. M . 489,258 | Temperature regulating a) aratug‘ 489,052
Perforated Metals of all kinds and for all purposes, g o H] Srier, ite ﬁ,% L‘“‘éﬁ’,},’ﬁg{ﬁ% separn.timz the constituents of, A. 189,363 %germometer, gixiné ECP e ek %,aﬂ?g
. Wh e W BU | BOrnnoIdl.....ccciiiienetriiisnnnsniacsacsarsnees rmometric indicator, T . X
general or special. Address, stating requirements, The | Giuteh’ F. R, Whit 489279 | Liquids from vegetable substances, oXtracting of . | Thil sonmime o b omson ens
Harrington & King Perforating Co., Chicago. Clutch, outside fnction band, J. B Taplin. 489,045 separating, A. Bornholdt.............c..coovreeenn 489,362 Thraser, feeder, a.nd separator, combined auto-
C utch; valve controlling, J. P. Tirrell.. 489,424 | Lock. See Combination lock. IDoor lock. Hasp tic, M. 0. GOAAING.. euvnneirreennnes vneenns 489,301
To Let—A suite of desirable offices, .adjacent to the ggggliﬁﬂnﬂ%lglcggmwm ]f’gw%l}iia&a o8 4%)% Oggcé EPi'i‘J lgglllx. £9049 gioket ]ho)dm dngeijW 1C"ﬁ)k . g,@
s . L y . 4 me T, Tirrell.. .. X
Scientific American offices, to let at moderate terms. | Gommytator brush holder, C. F. Goodric . 489,185 | Lomotive engin dpilot Mortimer & Coﬂin ,320 | Tire h%:ter, Kagne: % Rice..... o7 489436
Apply to Munn & Co., 361 Broadway, New York. | Commutator for dynamos and electric mot rs, Locomotive stand pipe, R. H seesse 489.245 | Tire heater, T. J. Skinner.. . 489,042
roswith & Ashley. 489,000 | Machine tool, rotati automatic H ‘K. To 489,398 | Mire, pneumatic, 8. Elliott. . .. 489:395
Fine Castings in Brass, Bronze, Composition (Gun 8onlv{'eyer tltoiz%sih gate for,J g,gﬁ&l} .ﬁagng% %e_ erl% c?no arlg{yl,s.lor i ‘@ 489,277 | Tire tightener, W.J. v "F“'i%' - gg,%
00KIng po Sreeseiieeeeane . 489, TO MmO Toasting iron or tongs, . . 489
Metal), German Silver. Unequaled facilities. Jas. J. [ Goro'hiire) ’» V. Smith . 4891188 B Danlols o, motors or Cynar 489,011 Tobaccog cutter, A. tuart. Jr....... 489108
McKenna & Bro., 424 and 426 East 234 St., New York. Cork, bottlé, M. Lintz . . 489,081 | Mail bag catching device, E. M. Van Hoesen. 489,276 | 7 combination, J Patterson. . 489,390
. Cotton scraper. B. F. Cadenhead. . 489,119 | Manganese and alloys of manganese free from 'Pooth mould, artidcial W.T. Adams. 498976
The best book for electricians and beginners in elec- 8onn€er attachm:nt fbarroomgi.l. McNaney oS 489,388 - carbo%vmanufactnnng, Greene & Wahl........ 489,803 [ Torpedo lacu]g maehme, C. A. Welle 489,054
« » ounting apparatus for printing presses, e c anger, W. NAer......coovveiiiiiiiiesnans . Tr, holder, . 489,067
tricity is “ Experimental Science,” by Geo. M. Hopkins. A Harrparatus or prinbing prosses, ove. 489,078 | Manual'recorder and cash drawer R.L Brown . 489,067 q~,§’ﬁ§s, °mfmma{,.3wswmh for troiley, W, H!
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y. | Coupling. See Car coupling. Hose pipe coupling. Manure receptacle for cars, etc., W. Jefferys...... 489,309 Brodie | 489,179
Thill coupling. Vehicle coupling. Matrix and method of using matrices, o ce.. 489,011 | Traction wheel, H. W. Wait. . 489 400

TransoLi lifter, F.J.Keck............
Transom lifter, J. P Ketteringham

W‘rap. See Animal t: a&u'

Tray, inva id’s hot, Lauderdale...............
;‘ro ]ey wire supportﬁScranton & Spillman..
F-

,

7

Kennedy Valve Mfg. Co., manuf’rs of brass,iron gate graitlberr%vzatherer J. E. lr,ui-uy ......
valves, patent indicator valves, fire hydrants, globe, an- | Crate, J A. Glidewell....

i 11.

gle, check, radiator, and safety valves, 52 Cliff St., N. Y. 8{1‘3“ ,";},‘{ Jr °D“:,c“§s$:d“é£“e "

Culinary vessel handie E. B. M.

Canning machinery outfits complete, oil burners for | Cultivator,J. D. & A. C. Tower......

soldering, air pumps, can wipers, can testers, labeling. | Sutter. See Tobacco cutter.

Matte fronil slag, apparatus for separating, W. H.

£

T 307
easuring instrument, electrical, J. H. F. Gorges 489,249
eat choppin; machine, W. H. Ashton.. . 488,979
etal straightening press, J. N. Short
Metal work ng, electric, C. R. Arnold.
Metals from ores, means for and proc:
rating, C.E. Se mour

3

|5

rolling apparatus,

55 BBBBRS
S

Cutting tapering openings, tool for, R. Quinn 265 ..
machines. Presses and dies. Burt Mfg. Co., Rochester, Denm“apg’m,tgs_ A A, ﬁichmond.. Q .235 Metals. nmti ) [ub. See Bath tub. Wash
N.Y. . Dental engine, F. H. Berry ...... . 489,117 | Met er ectrlc meter. E'lnid meter. Water 489,439
) lp)lesnht qv';:s'h ’J‘e'lféc%i& M Groenendyke. %’%g Mill rolls ,machine for re-dressing, D.J. David Aubular boilerhupﬂght, F iﬁg’&",},
Competent persons who desire agencies for a new | pigplay stand, W. 8. MéDonald. ......... . 489,027 e T S 489,412 T“%é‘%?}ﬂ?n?mwhme 489,072
popular book, of ready sale, with handsome profit, may | Doll, automatic crying, J. P. King 489,014 | Milling machine, J. Becker. g Typewriting machine, M. Harris. L 480,806
apply to Munn & Co., Scientific American office, 361 , DOOr lock, sliding, L. Davis...... . 489,221 | Mining drill, J. F'. Butler . Valve, balanced slide,J P. Lightbody ...... 489,128, 489,129
Door lock, sliding, E. F. Doran . 480291 | Mixer. See Drink mixer. Valve, quick-ac ing triple, H. H. Westinghouse.. 480,441
Broadway, New York. Door _ecurer, J. Noland...... 489’230 | Moistening device for envelopes, etc., A. Rink.... 489,267 | vaniole brase H. J. Barne 489,189
| Do gh raiser, J. 8. Brown.. 480,153 | Mould, See Tooth mould. Vehicle brake, J. M. .. 480004
‘Wanted—Traveling man for forge. One who under-; Draught equalizer, J. Jone ... 489,009 | Moulding machine press board, G. J. Keenan..... 489,013 | Vehicle coup ing, E. Matthews. . 4891437
stands the business and is capable of making estimates.| Drier. See Clothes drier. Mop wringeréA Cathan........ ........coeeiiiennnn 488.984 | vehicle spring, W. G. L. 489321
Drill.. See Mining drill. Motor. See Sewing machine motor. Vehicle wheel, A. F. Gillet. .. 489,300
on marine, railroad, and machine forgings. Apply by'| Drills, tapping attachment for, A. Mill.. . 489,317.| Motor and dynamo transmitting mechanism, H. Velocipede, O, Dalisch,. ... . T 4s3'088
letter, with references, box 1040, Pittsburg, Pa. Drilling machine, J. T. Snyder.. 489,044 . Morton - 489,026 | velocipede saddle, J, H. Hunt.. .. 489,308
Drink mixer, f. W. Mc Kmi ey.. 489098 | Mower, F. W. Blackme Vendi apparatu’s J.J. Busenbenz. 480,432
Pointer on Advertising.—Man facturers who would | Dynamo, alternating current, J.J. Wood.......... 489,066 | Mowing and reaping machine cutter bar, J. J. Yise, bone....... 480,327
' Dynamos and electric motors, brush holder for, ElISWOrth...........ccocvuenes - 489433 [ Wagon b hrake J. W. Allan.. 489175
advertise for profit in 1893 should write to the Manu- ; ey Muzzle, animal, N, Gillespie....... . 489,184 Wagon brake. H. HE B 459,036
facturers’ Advertising Bureau and Press Agency, 111 | Egg case‘ F.F. 2 Nailin% implement, hand, E. Lehmann +- 489020 | wagon jack, Bvans & Henry. 489,157
Liberty Street, New York, for points. - | B ectric machine and motor, dynamo, Goolden & gu delivery a “ﬂncev FoT.Fay....... - 45,991 | Wa 1 for circular structures, C. H. Foo 489415
: xinson Opera chair, Rieckert & waatkowski . 48, Wall paper trimming machine attachment H.B.
Send £ a lete catal £ Scientifl Electric meter, H. Illig Ore roasting furnace, H. F. Brown.......... 489,142, 489,143 TTHETAIIY . ¢ e veveenenrnsneneneennesneoennnosnrsensnss
§#"Send for new and complete catalogue of Scientific | gectrode, secondary batteré ichel.. Ore geparator, centrifugal, O. B. Peck. Washer. See Barrel washer.
and other Books for sale by Munn & Co., 361 Broadway, | Electrode, storage battery, Harris..... 489,000, 489,197 to 489,205 | \y ashtub, E. G. Minnemeyer
New York. Free on application. Elevator. See Grain elevator. Water elevat Pad. See Harness pad

489,022 Watch, stop, H. Jacot-Burmann. .
159,922 | Water ‘closet, E. & L. M. Norton 0,
Water elevator,steam vacuum H. R. Winkelmann 489,064
489,079 Watermeter, disk, J. Tllden 489, 208
. 489372 Water purifier, J. H. Archer.....
| 430,105 Weeder, hand garden, N. White i

Elevator, J H. Belser. Padlock, D. Melfl......
Elevator attachment, R. Pail, milk, W. R. Watt.
Elevator indicator, N. Hiss 489,006 Pan See’ Frying pan.

ty pan.
I N D E X OF I N -V- E N T I O N S Emg{(ynv'v)}iieg‘s andy glépports therefor, construc- o Pt?yr Szgcgngi%%igégle‘ fj)r ﬁgdgging, C. Kellner.

End gate lock, J. T. Pavement. B. F. Spry...........

Well dri'iling machinery W. Lewis..
End gate,wagon,G W. Wright, . 489,137 | Pencil, magazine ]ead J. B Smith . R
For which Letters Patent of the Engiine. See Dental engine. Steam and airen- l;ermutat?gg lgck T. £.C . gg,ill gﬁrggtr%gehg;;tionwhee] Vehic
gin essary. . Vernier....... X Windmill, A. O. Koontz
Engine reversing gear, J. W. Melling............ ... 489,130 | Piano, J. Reed............... . 489,231 e
United States were Granted Evaporating apparatus, W. Goldin, 4g0.147 | Plano'back, upriglif, . 4% 4597 | Wire, anfealing, J. G. Mu
Evaggra%imgz pgaiiatus:H & M{Jrrgis ) 113"?0 peJ ], Tli t : gg:% Wolo;‘il dish%s. machine for pressing, Treat & 5939
vaporator. See Fruit evaporator. cture, allant........ . 489343 | woodworking machines. feedwork for. H. Hack S
J anua,ry 3, 1893, Exhibiting apparatus, coin-operated, A. Bosso- P cture'hamze J. Hymans. 489,160 Woggworking machines, feedwork for, H. Hack: 489,07¢
maer.. . 489,285 | Pin Jock, J- ¥ STOILH «qeo- 489212 | wrench, ‘See Pipe wreneh, T ’
Exhiblting . 489,262 | Pinking shears, L. Austin. 489,406 | wrench, G. Brigger 489 499
AND EACH BEARING THAT DATE. %yeg]asﬁ mtt;n%.l J Bansch . gg,isgg Pipe hanger for water conduct (80.083 Wrench, W. A. Ostee
'an, exhaust Hyde . ) . X " N °
Faucet foszoda water draught apparatus, A, E0.5% 44‘399’% W:?E:gf - gge 1?("(?: lv(:'ringer. e 058
n nd of ies of the nts. Puffer, Jr....cooevirisarieieinnes —uns . 489 x
[See note at end of list about copies of these patents.] Fence bnl’l ‘lil‘ e dt]!véce. gv is C&nllt;erl %. % o
fence machine, slat and wire, eeler. . , . 489
£ence POSt, Hl. J. BANEA. .ccc. . <eeeuesareernnn —ean 489,116 | Planter, corn, L.C.Evans.. . . 489,182 DESIGNS.
Accnmulator plates, manufacture of, A. M. Fender. See Car fender. P anter, seed, J. W. Robb, ... 489,268
L) D PP . rertilizer distributer, Lake & Dickson............. 489,313 | Plants, device for destroying noxious, Shaw & Cane, F. Kohnle, 006
Advertising device, R. D. Knight .. rertilizers from ta.nk water. making, 0. T. Joslin. 489,010 Clancey, Jr........ . 489,167 | g it ure case, P. 'finrt'z' 100
Aot Tanors: B A- Spin eer. 3 M Motgmn . o ards: o B R —— [ 430087 | Glass, sheet, A L - 200
ng li uors, tilter,J .M. Morgan ........... . X ow and planter, lister, 0. ou . X .
A?r. s ggara us for administe Filter, water, J. PE W Welling. . . 489,354 | Plow point, E. C. Westervelt. . 489,401 Gl”‘;'g’ surfaté ornamentation of, W. L.  Pilking 2,000
icated, W. S ire alarm, W. J, Schweiger ..., ...\\. . 459,257 | Plow shield, A . Campbe ... BB | Gradetate rmamentation of, W, G, Anderson. ... 5,008
Air cooling and purifying app atus, D. fire alarm whistle valve, G. W 489,215 | Pneumatic conveyer, W. E. Vern 489,348 Match bhx', W. W. Hayden 22°095
tor ire escape, R. N. Bruce . 489,368 | Pneumatic power ap%aratns 8.6 489,193 Measuring instruments, case for electrical, B.
Alarm. See Fire or burglar alarm. fire extinguisher, automat.lc W tton,.... 489,342 | Pneumatic press, A. idf......... 480,409 | ’ Y 01
Alloy, metallic, F. W. & F. R. Martino............. ‘ire exti ishers, valve for ’automatic dry pip ket case and making the same, R.D.Knight. 489,125 Spoon 22003
Amalgamator, Calhoun & Beam... . tratton..........cooevieinnnn. . 489,341 | Post. See Fence post. Spcon’ W. A Bigler. 99004
Animal trap, T. B. Fry....coiiiiiiiiiiiiiirennisennas 488,996 Fire or burglar alarm, E. La France. . 480312 | Press. See Pneumatic press. n' J.Wood . . 29092
Armatnre, electric motor or dynamo, firearm, Briggs & Hopkin: 489,366 | Press for pressing cheese, etc., H. Kempkens..... 489,151 did machi e case, A ;95109
1e18. ..t eencenne i rireworks, device for displaying, - Hebenstreit 480444 | Pressure regulator, fluid, T. R. Bell........ . 489,176 ng s Ahe LT Ooercconecrennecennecns »
ﬁxle,])vehi{‘:dle,K {oorloﬁil' ceili ’J‘t’ él .f Anthony.. &3,%103 :rintmgmachli]ne. cylinder, J. Brooks . %.ﬁl) [
ag, D. c lay floral figure, . Cefrey X ‘ump, . . X
Baggage loading device, S. R. Heidelberg. Fluid meter, rotating, . 489124 | Pump atfachment, G. M. Yarnell, . 489,403 TRADE MARKS.
Ballot 1"0!. regist ng and canceling, Folding table, S. S. as . 489,369 | Pump, portable force, M. B. Brooks. . . 489,367
Fork guard, . C. Feicker . 489,414 | Pump regulator, J. M. FOBLET. . v evnsrnsmmsren .. 489,207 Beer, lager, A. Bauer 287
Fruit evaporator, &or able, Sperl & Gecmen....... 489,168 | Pumping oil fls, machinery for, H. S. Hdawards 489,073 Beer, lager, F. Reisch & Bros 92'988
Frying pan, 8. R 489,173 | Punch, hand, E.J. BrOOKS. ... ... .ccvvvezuuneeens 489,430 | Garpota: Ahess & Rascn 55578
T, T Fuel, machinery for the mann;fact ack. 'See Cue rack. Hay and stock rack. Corgets'l angdon & Batchelier. Xy
?iaiéigetub gv % nple Fu w Wgstlai €.... 489,136 laﬂway and tiramwatg rai& c{eamleriH (;onradi gg,lﬁﬂg Cough drops, Smith Brothers 92,994
atter ee Secon mes, condensin allway cross ate and s riggs 3 »
Boarak for wheeis, Dall, D D. Roughead N 489,144 | Railway, electrl'li% Slevated, A. L. Rnttelgg 48033 | Cough pills, catarrh cure, liniment, and tonics, J. -
Bed bottom, C. E. McClintock...... Furnace ee Hot air furuace. Ore roasting fur- ailway gate, J. l 489,131 | Pictillationof Dure wator Frmrtablo atil) and watoan "
Bed brace, D. 5L 'l‘rexler : vy ailway Lol Signal, I NP 189438 Distiilationof })ure water,’portable still and water
abond wardiobs, H, W addail. . 489,209 | Furnace, L. J.& R. MONGET..........cc.cersvr opnn. tallway trofey. aioctrio, J. Restlite - 4go231|  ondenser for the, American Water Purifylng
3891' barrels, machine for maintaining aconstant Furnace for he ating steel ingots, W. B. Koch . 489,017 | Railways, underground conduit for electric, C.P. »
pressure in, F. 8. Church.................... «.... 488,985 | Furniture, writing slide for, N. M. Olson.. . 489,389 TAETO. et iseaeeeeriniieeeieiiinnieciossaneceens 489,422 92,985
eer, etc treatin% A. Krensier .. 489,018 | Fuse box, combination, W. F. Bossert.............. 489,364 Recorder See Manual recorder. . 927989
elt chwaller...... 489,334 Gaune See Cigarmaker’s gauge. Saw setting Recording and receipting machine, J. F. Schener. 489,040 * 99°983
elt ti, ghtener. Nobie & Hensley. . 489,38 ge. Reel, A. J. Carr . 489,286 oo
icycle, W. A. Wrigh 489,112 Game pnzzle,C F.Spencer............cc.cceevieeisen 489,394 | Refrigerating apparatus, A. Siebert. . 480,335 "
hing keirs, om Gas black, apparatus fot the manufacture of, D Refrigerator, J. M. Clarkin . 489,247 Co 22,299
Boil argmagt. ..... .. . 489,361 & M. SchermeBrh%rn Pe tal %g;r;gerazgr,ll g lllZ)olbey . ﬁg,ﬁ C ard 2980
oiler. See Steam a8 gOVernor, . Patterson.. rigerator, eller. . 489, Jewelr and silverware, Davis & G : 9%
Boiler, F. J. Thrun.. 489,344 | Gas or vapor burner, self-genera Register. See Cash register. y and sily d L
Boiler tube ex(/pander, J. West. 489,278 s & Rogulator. See Dressute regulator. Pump regu- Medicinal agents derived from hydroearbon eom- " 99003
Book bolder, { ......... 488,983 | Gas protect , F. M, ator. Shutter regulator. Medmims] tomc, L Mans'ﬁ'ei'd .............. - 228
Boots or shoes, making, .J .J.Page............ reees 489,196 | Gasoline burners, starting at ibbon holder, J. L. BlacK........cccovveiinnnnnn oun 489,360 Paste and cement for er, Teather. and similar
Box. - See Ballot box. zell & Bardsley ... 489,284 | Roller. See Land roller. Inatorials. G. Te leaper, » 29,996
Box,J.Hollely........cccceeeunnn Cereeeretieeetiianans 489,253 | Gate. Bee End gate. Railway gate. Railway Yoot cutting machine, beet F. Stephan . 489,338 Photographi¢ pre a%ations 3. Hauff, 22:274
Brace. See Bed brace. crossing gate. Rossing machine, Hadley & McDonald. .. 489951 Presergvmp o s fonit o veeta
Bracket. See Shingling bracket. Gear, reversing ¥. G. Smith.... 489,104 | Roundabout, W. Somers, . 489,238 o oe D , Iru 1 29,981
Brake. See Car brake. Safety brake. Vehicle Generator, E. Hayes . Saddle, harness, S. A. . 489,087 Remed 1(')".‘ catm CHD &P, Volk..! 92°991
brake. Wagon brake. Governor, engine, G. .. . Safety brake and shaft conpling, combined A. Remedy for rheumatism, C. E. Thompso 27599
.ridie gate operating device, E. Zaremba......... 489,113 | Grain binder, P. P, Coler 489,219 FUKenWIrth .....ccooviiiunnereiisessccecnns . 489,123 | oot eril;s flavoring ex ract: essgnces cele ’
TOVID. e evv.varenrenennns senennosenens 489,034 | Grain binder knotting mechanism,(} Schubert... 480,096 Sand papering machine, C. L. Ruehs. . 489093 | P! es. aPIOca. . eaatr riee §e‘ e and
-surn;alil 860 G%% ;)r Yepor bt 1B Grain drill attachment, W, Webster - 489353 Sash palance, Tv.vvvjh T - A4 S poapigea. BAZC: & oo, Perpe » 2219
Burnis! mz machines, burner for rolls o rain elevator, pneumatic, J. . 489,340 . Sash fastener, W. J. Steel.. . 489, d ioht Bras  Mobaeen Gomoans "
grapplle carrier,pF Fa{ii- 'F i : %2&' o m‘togving' HP vsogre“ g’i‘ % Tobacco, plug, Wright Broa Tobacco Comitéany 22,298
ravel screening machine, F. ert. . . 489,380 | Saw setting gauge, W. Saxe. Tooth and washes, J. J. Ottin, ? 95996
Gravel washer and separator, F. T. Gilbert. ....... 489,378 | Saw s! ening machine, B. 489,275 fum s DEOT. . cpresnse -+ »
Gravel washing and psepamtlng machine, o D ! awmum;fog. Comstock & Junk 489,287 Watches and their parts, American Waltham
ilbert.............. . . 489,379 ' Scales, druggist’s weighing, W. 489,331 ",
Grinding machine, F. Sch . 489,333 Scow, dumping, T. T. H. Harwood.. 489,434 i
grindgton]g&(}andfes& Peters . ﬁ.ﬁ k-rewfcntt ng ilnach&ne, w. ‘}V Dooii{.tle. A . 489,222
un, breakdown . . 489, eals for vessels and means for opening same, A.
Cane, Meily & Buchanan. . . Hair structure, 01 e .. 489983 . F. Fitz Gerald pening S ..489183 | A p'g;‘:‘;" e of thie ap;actiﬂcat‘ign 1’}2&"%’“’%&{
Cane and seat, combined, C. Eframson . 489,204 | Handle. See Culinary vessel handie. | S8econdary battery,’C. R. Arnold. my Da s':men O RO ot o P offic for
Cane, machine for splitting the ends’ of, H. G Hand es, means for attaching, G. H. Urban....... 489,170 Separator. See Ore separator. b
unlap cees Harness, J. F. We come. . . 489,440 Sewing machine, E. Kohler........... ereneeen ... 489,163 25f°%gt5' Ié‘ Olédl:.irinig pieasedstate itg‘% “&ﬁ‘e an%n&!)n %1
Cane, umbrella, R. Waples, Jr. Harness pad, C: Schroeder:. . 489210 Sewing machine motor, J. C. D: 1121 g de pa §nw esr ied and remit to Munn s
Car brake, A. Miller Harrow attachment etc.. . Berlin. . 480213 Sewing quilting attachment,-C C. Clark 483986 | Broadway, New Yo
Car brake 0 eratie{ alpparatns. Harrow, disk, G. G. Crowley....... . 489,146 Sew e quilting attachment, J. Dun- Canadian patents may now be obtained by the in-
Car buffer, Harrow, spri tooth, J. S. Kurtz; . 489,417 | L 489,156 | ventors for any of the inventions named in the fore-
Car coupling, G. H. Crowley Harvester cutting apparatus, M. Wi ; . 489082 Sewing machine rotary shnttle actuating me- going list, provided they are simpl at a cost of each,
Car coupling. A. J. Edwards. Harvester safety wheel attachmen ent, M . 480,012 | chanism, B. Kohler....... vbeeeeiirasarasnennannas 489,162 | If complicated the cost will f tle more. For full
Car couplim. W. L. McQuarri 480,328 | Bhears. Bee Pinki;

instructions address Munn b Co.,&n Broad '.eyd. New

Car coupling, J. C. Powell.. Hat, vgekfiated. o, E. D Shears, drive rod dn%h for, ‘Atkinson & Somers. 488,210 ' York. Other foreign patents may also be obtaln

© 1893 SCIENTIFIC AMERICAN, INC.
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Movertisements.

Inside Page, each insertion - - 73 cents a line
Back Page, each insertion - - - - $1.00 a line
The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. "\%B may head adver-
tisements at the same ra.te per agate line, by measure-
yent, as the letter Press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Patent Foot Power Machinery; g
Complete Outfits.

‘Wood or Metal workers without steam
{)ower ‘can sucoessfully oompete §lth
us! our New /[
LA BOR. BIEV Nv ﬁichlner f
ldtest and most improved for practi
Shop Use, also for Industrial Schools,
Home Training, etc. Catalogue free.
Seneca Fal:s Mfg. 00.
695 Water Street, Seneca N. Y

ICE-HOUSE AND COLD ROOM.-BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39. Price 10 cents. To be had at this office
and from all newsdealers.

The Sebastian-May Co

Improved Screw Cutting

rower LA TELES
Pewer

Drill Presses, Chucks, Drills, Dogs,
and Muchinists’ and Amateurs’
Outfits. Lathes on trial. Cata-
logues mailed on application.

163 to 167 Highland Ave.,g
SIDNEY, OHI10.

IMPROVED L AT “ E s

ENGINE DESIGNS

Also Foot Lathes, Toolsand Supplies. Catalogue Free

Sebhastian Lathe Co. 'SINeANRaT T tontise"

CINCINNATI, OHIO.

<N

lls

MODERN

Popular, Practical, Technically Correct.

Is the only journal in the world that mtelhﬁently and
eorrectg expounds Electro-Technics on purely popular
lines. J illustrated. Weekly. $2.50a year.

ard electrical works offered as premiums, NP i
free. B.E. GREENE, Publisher, 6 Park Piace, New Yor!

New Full Mounted Lightning Screw Plate,
Sendfor Catalogue.

Wiley & Russell Mfg. Co., Greenfleld, Mass., U.S.A.
TRADES UNIONS, THE TENDENCY

of.— By Herbert Spencer. An able paper, pointing out
the great difficulties of dealing with complex sucial
questions. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 801. Price 10 cents. To be had at this
office and from all newsdealers.

Steel Type for Writing Machines,

J.D. MALLONEE, M'f’r, STOCKTON, N. Y.

BARNES’ .
New Friction Disk Drill.
FOR LIGHT WORK. ..
Has thcsa Grcat Aduantagu.'
y changed from 0 to 1600
'ﬁ or shlﬁ:mg belts. Power applied
4o drive, with equal safety, the
smﬂ.\ss or largest drills within its range—a won-
derful economy in time and grent ving in drill
breakage. Send for catalogu

W. F. & JNO. BARNES CO.,
1999 Ruby St., Rockford, 111,

TRAINING OF HORSES. — AN EX-

planation, by means of pictures and short deseriptions,
of the chief lessons in the fancy training of horses for
military service. The piaffe, the passage, the galoppade,
the pirouette, the terre-a-terre, the pesade, the mezair,
the courbette, the croupade, the ballotade, the capriole.
With 11 illustrations. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 879. Price 10 cents.
had at this office and from all newsdealers.

The
mﬁhout

American.
without it. Copies should
be preserved files. =
Fully illustrated,
Terms $3 per

ear.

y
Address

‘ Caveats,

Trade Marks,
Copyrights,

Designs, etc.

eTiCh. Eplicotio:g have been
filed by Mtnm & Oo.. 361 Broadway, N. Y.

To be

The 1892 Model Remington
Typewriter

For Ease and Convenience of Operation, Simplicity of Design
and Durability of Construction, is

TN EQCUALED.
7 SEND FOR CATALOGUE.

WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y.

CO-9

No one ever wrote I ooo Letters an Hour,

that is, unless they first wrote one and then copied the rest on an

EFEDISON MIMEOGRAFPEHEL

Invented by Thos. A. Edison. For Daily Office Use in duplicating both handwriting and typewriting

Anybody can operate it. Simple—Compact —Cleanly—Cheap. KEndorsed by over 90,000 users.
Catalogues and Samples of W ork sent free upon application. Manufactured only by the A. B. DICK

154 E. Lake St. Chicago. Branch Offices, 47 Nassau 8t., N. Y. City, 117 So. Fifth §t., Phila.

IATES ROGK & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breaxe s combin

Builders of High Grade Mining
Machinery. Send for Catalogues.

GATES IRON WORKS;,
50 Cso.Clinton St., Chicago

136 C, Liberty Street, New York,
231 C, 'Franklin St., Boston. Mass

A2 UMINUOM
In all shapes. Manufactured by

Cowles Electric Smelting and Aluminum Co.,
Correspondence solicited. =~ LOCKPORT, N. Y.

If you are interested in

JELECTRICITY

for our special Price List Z.
BELLS, BAT’I‘ERIES, PUSHES,
WIRE, MOTORS;,
And a full line of general

ELECTRICAL SUPPLIES,
STANLEY & PATTERSON,

Electrical House Furnishings,
82 & 34 Frankfort St., N. Y. City.

Patents Bought and Sold

stock placed. Reliable agents furnished for the disposal
of a.tented articles. Correspondence solicited. M.
Y NG, Jr., 366 Broadway, Milwaukee, Wis.

Companies or-
ganized and

THE BEST LOOSE PULLEY OILER
N THE WORL

anuzsu PAT. L. PUL. OILER

Keeps Pulley oiled 8 to 4 weeks with one

& filling. Cost 25, 30, 40, 50, 65 and 85 cents
ach. Send Price and TRV Ol

tate diameter and speed o f Pulley. Wﬂl

send Catalogue free. Mention this paper.

The VANDUZEN & TIFT CO.Cincinnat,0.UL.8.A,

STEVENS PATENT
SPR[NG SCREW THREAD CALIPERS
Ideal, No. 64.
Price, by mail, postpaid.
3inch..........$L00 |5 inch..........$1.25

CII eal miidL?adSel;f Sprin Dlvlders, and
alipers, Ideal Surface epth
Gauges, and Fine Machinists’ 'F“ls.

8¥~ Illustrated catalogue free to all.

§ J. STEVENS ARMS & TOOL CO.,
<« P.O0.Box 280, Chicopee Falls, Mass.

“0T70”

1-3tol00horsepower
Can beused in cities
or in country inde-
pendent of gas works
or gas machines.
No_Boiler.

OVER No Danger.
33,000 SOLD. No Engineer.

OTTO GAS ENGINE WORKS, PHILADELPHIA.

.For STEAM, WATER, GAS,

Treasurer’s
Offt

%72 KIL BY TREET,
ce, BO N

= AU wo'rk Guarunteed.

CHAPMAN VALVE MANUFACTURING . COMPANY,

MANUFACTURERS OF

Valves and Gates
AMMONIA,
G ATE FIRE HYDRANTTS.

We make a Specialty of Valves forSuperheated and High Pressure Steam, 100 Pounds
Pressure and
General ()ﬂlce and Works, INI

OlL, ACID, Etc.; also

ChﬁAN ORCHALRD, MASS,
Ok} 24 WEST LAKE STREET.
Send for Circulars and Prices. &8

THE RAGME

Aeme Automatic Bd-tl
Bagina —Statianary.

After being on the Market Seven Years

AUTOMATIC ENGINE AND BOILER

STII.I. LEADS!

Half to Four Horse Power.

Marine and Stationary.
For either Natural Gas or Petroleum as Fuel.

¥ NO BEXTRA INSURANCE.

RUCHESTER MACHINE TOOL WORKS, Brown’s Race, ROCHESTER, N. Y.

PHONOGRAPHS
FOR SALE,
ADDRESS,

North American Phonograph Co,

EDISON BUILDING,
New York.

Magonic Temple Bldg.,
Chicago.

ENGINE CASTINGS

“from 3§ to 6 horse power, in
rough or finished. Upright,
Sona 16" ieht I5,
an A ynamo.
Simple and Kan Motor Cast-
ings or Finished Machines.
Lathe Castings.
Send stamp for new Catalogue.
PALMER BROS,,

Mianus, Conn.

THE SIMPLEX TYPEWRITER

W/[L WRITE A LINE B INCHES LONG. el

h

Address Simplex Typewriter Co., 32 Great Jones Street, New Yorks

SCIENTIFIC EXPERIMENTS. — DE-

seription of some simple and easily performed scientific
experiments. Foucault’s pendulum, exeh: e of water
and wine, the bird in the cage, the five-pointed star, the
sum of the angles of a tnamzle, surface of the sphere,
with 6 illustrations. Contained in SCIENTIFIC AMERI-
CAN BUPPLEMENT, No. N75. Price 10 cents. To be
had at this office and from all newsdealers.

Delaney’s Metallic Gaskets
and Flanges make everlastmg
joints,. Delaney’s Ex-
vansion Packings for

, water and ammonia
best and cheapest.

H. J. Delaney & Co,.,
] Third & Fowler Nts.
Milwaukee, Wis.

HOW OLD 1S THE WORLD ?—AN

examination of this most interesting gestlou from the
sta.udpomt of 59010?' , by t tchinson,
B.A., in SCIENTIFIC AMERICAN
SUPPLEM sNT, No. 876. Price 10 cents. To be had at
this office and from all newsdealers.

THE STIRLING BOILER

\ 18 economical in fuel, repairs, and
¥ absolutely safe at high pressure.
Practically self-cleaning.

THE STIRLING COMPANY,
GENERAL OFFICES:
= PULLMAN BUILDING, CHICAGO

Brancues in all principal cities.

S cientific fook (jatalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
Ine works on more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO0., Publishers Scientitic American,

361 Broadway, New York.

DRILL CHUCKS.

tree illustrated
UCKS, showin,
holding and driving
F oremn Agencies : Ph. Roux et Cie,, 54 Boulevard du Temple, Paris, Fran
e No. 5, Berlln Germany. Selig, Sonnenthal & Co., 8 Queen Victoria Street London, E. C., Engl:

Write “THE PRATT CHUCK CQ.,” Cla
catalogue .of P

U. 8. A,, for

PO IVE DRIVING DRTLL

{;]he only perfect syst.em ever devised for
8

ce. FE. Sonnenthal, Jr., Nueu l;rom—

ELLULO|D

BAR AY ST
(‘U‘Vl A

"APON

NEW YORK
r:RQ - B-FH;L_LlAI‘\

(9 Cefiu

_AND QE

© 1893 SCIENTIFIC AMERICAN, INC.

SAVE HALF ON NEW

BICY

Ag%cycletor$l2; of
low. Largest and oldest
dealers in the U.8. We sell
everywhere. pay-
ments if desired. Cata. free.
8us , Hazard & Co.
16 G ST. PEORIA, ILL

JFFEL&ESSER
NEW YORK:

AND CHICAGO.

All Drawing Instruments
for -chools. Quality war-
| < ranted, prices low, corres-
pondence invited.

12~ Send for Catalogue,

FUELS AND THEIR USE—A PRESI
| dential address before the Society of Chemical Industry,
i by J. Emerson Reynolds, M.D, discussing the modern
developments of the fuels coal. peat and petroleum.
Gasification of coal. Natural gas. Gasified petroleum.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,

0. 868. Price 10 cents. To be had at this ofice and
from all newsdealers.

CALDWELL

IMPROVED

CHART ER GAS ENGINES.
AfJUALtﬁJ—

IF DESIRE

HWCALDWELL&—SON

WASHINGTON & UNION ST'S, CHlCACO |LL§~

E

VOLNEY W. MASON & C..
FRICTION PULLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE. R. 1.

WELL DRILLING MACHINERY,

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
w1th steam or horse
power.

Send for
Catalogue.
ADDRESS

Williams Brothers

VTHACA, N. Y,

The BEST RIALHINERY
and TOOLS in the world for
succeedi ngmtl:us business—also

B 0 R E Horse Powers,

WELLS Steam En ines,

DRILL Pumps &Valves,

WELLS '°©
IL WELL SUPPLY C.

&ssured. alogue mmled Free.
OMIS & NY ,
TIFFIN, OHIO.
91 & 92 WATER STREET,
Pittsburg, Pa.,

Manufacturers of everything needed for
ARTESIAN WERLLS
for either Gas, Oil, Water, or Mineral

'ests, Boilers, Enﬁlnes. Pipe,
Cordazge, Drilli ools, etc.
Illustrated _ca: e, price
lists and dlseo sheets

on request.

HAND AND POWER

BALING and PACKING
PRESSES

FOR ALL PURPOSES.

RYTHER MF6. CO.,

Watertown, N. Y., U.8. A.

The Best Mechanical Help
For ipventors, experimenters, etc., comes
from a real machine shop with first-rate
men and tools accustomed to regular
work. 'We have put some notions of ours
in a primer—sent free.

THE JoNES BROTHERS ELECTRIC Co. CIN'TI, O.

STEIMBOILERS

MANUFACTORIES !N UNITED STATES SCOTLAND FRANGE GIRMANY & AUSTRIA.

CLARIS

WOOL WASHERS,
WARP DYEING AND SI1ZING MACHINES,
PATENT RUBBI}"{R COVERED SQUEEZE

LS,

POWER WR]I\(-ER\ I;(I)EII{NHOiIERY AND

DRYING AND VFN’l‘lLA'l‘II\G FANS,
WOOL AND COTTON DRYERS, Etc.
Catalognes free.
GEO. P. CLARK
Windsor Locks, Conn.

Pianos’ Organs, $33 up. Want agents.
Cat’g free. Dan’lF. Beatty, Wash'ton. N. J.

Box L.

BEATT
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Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa.. U. S. A.

§# Our new and Revised Catalogue of ractical and
8¢ientific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of 8ci-
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his

address.

9 Book on Steam Boilers, cloth,
BARR S ‘* Combustion of?é 1 2328
are recognized §tandard Texf Books on these lmportlnt sub-
jects. New edition just ready. Address, D. Van Nostrand Com-

sny, New York, Hen: Baird Com Philadelphis,
Bater-Randolph 8o., r:{mhm. L5 204 Chicagor |

Over 25,000 s

SOLD.

ROPER'S ENGINEERS' HANDY-BOOK.

The most oomprehensive and best illustrated book
ever published in this country on the steam ne,
Stationary, Locomotive and Marine, and the Steam En-
gine Indicator. It contains near}ly
1316 Pangra.phs, 876 Questions and Answers, 52 Buxge&-
tions and I b

[nstructions, 105 Rul
ples, 149 Tables, 195 Illustrations, Indicator Dlagmmu
and 167 Technical Terms.

Price, postpaid, - $3.50.

FOR SALE BY ALL BOOKSELLERS,
§F~ Descriptive Catalogues mailed free to any address.
EDWARD MEEKS, Publisher,

No. 1012 WALNUT STREET, PHILADELPHIA, PA.

STATEMENT of the COONDITION OF THE

IETNA
Insurance Gompany &

HARTFORD, CONN.,

On the 31st day of December, 1892,

84;0009000 00
. ?,768,114.35

Cash Capital
Reserve, Re-Insurance (Fire) ....

Reserve, Re-Insurance (Inland).. 35,003.88
Reserve, Unpaid Losses (Fire) ... 343,546.59
Reserve, Unpaid Losses (Inland) 53,538.03
Other Claims............... o teteceeiee seeeenes 117,988.60
Net sSurplus......... ......... R 3,607,348.18

Total Assets......... ceenren $10,915,829.63

Losses Paid iny ;;;mty-four Years,
Seventy Million Two Hundred and
Thirty-three Thousand Dollars.

WM. B. CLARK, PreMmT ‘ |

JAS. F. DUDLEY, Secretary.
A. C. BAYNE, Vice Pr

Applied to Pulleys,
Gears,Sprocket Wheels,
Reversible Counter-
shafts and Cut-off Con-
plings. The most sime
ple, effective, durabl ,
and economical Clutch
on the market.

James Smith Woolen Machinery Co.

MANUFACTURERS OF

THE HUB FRIGTION GCLUTGH.

POWER TRANSMISSION MACHINERY,
411 to 421 Race Street, PHILADELPHIA, PA.

Made in sizes to
transmit from 2 up
t0 1000 h. p., at slow
A or fast speed. Over
10,000 in use.
¥ Write for cuts,
description, price
1ist and discounts.

Correspondence solicited with Patentees and Man=
ufacturers of Useful Household Articles and
Novelties. C. W. Dennis, 339 Yonge St., Toronto, Ont.

VANDUZEN °3E5" PUMP

THE BEST iN TH! WORLD. |
Pumps Any Kind of Liquid.
Always in Order, never Ologs nor
freezes. Every Pump Guaranteed.

10 SIZES.
200 to 12000 Gallons per Hour.
T to 8775 each. Address

THE VANDUZEN & TIFT GO,

* 102 to 108 E. Second 8t., Cincinnati, 0.
-
Bubier’s Popular Electrician I Uc
An illustrated monthly journal for b
the amateur, experimenter and public, or
VERYBODY’S HAND- BOOK”25
of ELECTRICITY. B; Edw Trevert. 650
Illustrations. 120 about
Electric Bells, Batteries, Dynamos. llomru, B-ﬂw:ys,
Welding, etc. ~ Post-pald Book and Paper for 85 cents.
BUBIER PUB. CO.,, LYNN, MASS,

OX"

MONTHS ON TRIAL” FOR

MQNG WRITE rnR CATALOGUE N
\ MA
CH 16 H INnﬂUTg
“Mzz 23MasonIcTEMPLE

THE TUSCAR(D RA ADVER-

TISING COMPANY, Manufac-

® turers, Publishers and Importers of

Advertlsing Goods and Art Novelties, Coshocton, Ohio,
0od specialties outright or manufacture on ro alty.
esmen cover every State and Territory in the Union.

WE SEND FREE

with this bea.utiml Organ an Instruction
Book and a handsome, upholstered Stoof!
) 21 The organ has 11 no%v, b octaves, and is

mnde of Solid Walnut. Warranted by us for

ty . We only charge $45 for this beau-

] ti 2l instrument. Send to- ay for FIIEE illus-
"2 trated catalogue. OXFORD MFG. €O Chlcago.

mcr

HOW TO MAKE AND USE
INDUCTION COILS.
By Edw. Trevert. Illustrated with full working draw-

lmzs. by which one may make all kinds of Coils. _Price
50c., postpaid. Address Bubier Pub. Co., Lynn, Mass.

STEELTYPE FOR TYPEWRITERS

Stenclls, Steel Stamps, Rubber and
Metal Type Wheels, Dies, ete.
: ixperimental Work,
B Small Machinery, Novelties, etc., man-
ufactured by special contract,

B New York StencilWks, 100 Nassau St,N.Y

Catalogue No. 12, just issued
with over 4 new illustrations

CHUCKS TR L G

The Cushman Chuck Co., Hlu'nord Conn.

SLEEP ON AIR.

The Hygienic Air Manress. manufactured under
U. 8. and Foreign Patents, is superior t0 any mattress
made for general use, combining health, cleanliness and
durabilit{l and is indispensable in cases of slckness, in-
somni; eumatism or neuraigia Endorsed by the lead-
ing physicims Write for catalogue and testimonials.
Metropolitan Air Goods Co., 7 Temple Place, Boston.

$10.00 t0 $50.00 Fcetes

ness. Magic Lanterns and Views of popular sub-
ects, Catulognes oo application. Part 1 Optical, 2
athematical, 3 Meteonrological, 4 Magic l.anterns, ete.

« MANASSE, 88 Madison Street, Chicago, Il

ARTESIAN

Wells o1l nndGaaWells. drilled
by contractto any depth, from50
to 3000 feet. We also manufac-

er night, A
ight arfd pro-

SCIEN TIFIC AMERICAN DYNAMO.
Descrlption of a plain shunt-wound dynamo of simple

nstruction, capable of sugplying a current of from 60
to 75 110-volt incandescent lamps, or of bein etf used as a
5h. p. motor. This machine was constructed especially
for the benefit of the readers of the Scientific American,

by Mr. W. 8. Bishop, of New Haven, Conn. It is de-

sl ed to meet the wants of mechanics and amateurs
0 desire to construct a simple dynamo for their own

use. but who do not care to enterinto the subject scien-

tifically. With 24 illustrations. Contained in SCIENTIFIC | '

AMERICAN SUPPLEMENT, No. 865. Pricel0cents. To
be had at this office and from all newsdealers.

C. W. R.

ENVELOPES

PRINTED, GUMMEDbFOLDE

AL% AT ONCE,

Pay and Cutnlouue Envelopes Al
g anufr’s Agent, g
f)ally capacity, Two Mﬂlion

1 Rizes. _.
t., PHILA., PA.

HARRISON CONVEYOR'!

i WM. H. KING, E. O. WEEKS, Ass’t Secretaries.

Agencies in all the Principal Cities, Towns
and Villages of the United States and
_ Canadian Provinces.

wuun &Co o

OR LIG H’l‘

EXPERIMENTAL %% G4SN &

of all descriptions. Vendin ma.chlnes a §]
Amer. Vendh;l:g Mach. Co., 29 Murray St., New

HAVE YOU READ

:F\:éperimental
cience?

This new book, by Geo. M. Hopkins, is just what
u need to give you a good general knowled ge
%hysical Science.” No one having the spirit of the
times can afford to be without the kind of scien-
tific information contained in this book. It is not

only instructive, but entertaining.

WORK

alty.
ork.

Over 00 pages: 680 fine cuts; substantmlly and
beautifully bound. Price by maﬂ $4.00.

I Send for illustrated circular.
MUNN & CO., Publishers, -

Office- of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

FREE TO YOU.

oU ATALOGL
p OOLORED 'i?ncﬁ‘osl{‘al?lgg
D of our FAMOUS
S

AND A
?BOto 525 and can|
uno for

o G

We can save you
sell you an Orzan
own terms.
Asi’ IN bTALLM ENT PLANS,

Writeat
onece to

CORNISH & C0. 1‘«‘2‘.’.".‘}:5-‘2;

TOoO Inventor-.

E. Konigslow, manufact: of Fine Machinery
and Mode 8, offers Special Facllitien Tnvent=
°r3' LT P ekt b vsd e
and any {tmprovi
wor “ﬁ‘m'&“'

ousands of men have crude
uable ideas, which they lack mechanical wm

velop. Novelties and patented articles red
by contract. 181 Meneca St., Olevelanan Ohio.
BUSINESS GARDS & 00 ber et oo

les. All other px'lnibian2 ﬂnall low. Send forestimates.
LMAN Mra. Co. alt. gt., Baltimore, Md.,U.8.A.

HILI.

vn.l-

He Pays
the Express.

8in. X rifie barrel 3% in. Long fluted cyl-
¥ wourved

inder. Lo

cidental discha
and send with o!
on examination you find it as represented
wepayingallcharges. W, HiLL & 08,207

hammer, which preventsac
. Weight 16 oz. Cut this out q
er and we will ship by express e, 032"41?!
£ Chicago.

LIFE SAVING DEVICES. — A COL-
lection of sugrestions of devices for communicating be-
tween the shoré and stranded vessels, offered to the
Londoen Dwil Graphic by various correspondents, With
%mmnstmtio;xs N(mnt.gkngd n4%cmsngar Siﬁu %AN
UPPLEMEN 08, y . ’ N

, 862, 864, 869, 871, 874 #nd ésﬂ

Price 10 cents each, or $1.30

at this office and from all newsdealers.

for the series. 'To be had

Hangling 6rain, Coal, Sand, Clay, Tar Bark, Clnders, Ores, Seeds, &o.
» 52532 |[BORDEN, SELLECK & CO., § .5 2%ors, § Chicago, .
AEE

2 FREE

A ﬂne 14k gold plated watoh to

Ellf his paper. Cunhllomndund n wu
vm.h your full name and address, and we wiil
send You one of thess slegand, richly. j‘nhd
gold finished watches by % for exami.
nation,andif you thmk itin equllhllppolh
N snocetoany $25.00 zold watch, g; Yy Our Sam-

plo price,$3.50,and tis yours, Wensend with
the wateh our guarantee that you oan return
itatanytime within one year if not satisfac.
tory, and 1f you sell or cause thesaleof six
wewillgive you ONE FREE. Writa st onos
8 we shall undmn umplel for 60 dny- only,

K ot

TO BUSINESS MEN

The value of the SCIENT1FIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed n ws-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent infl you to su some
other paper for the SCIENTIFIC AMERICAN, when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done fo
the reason that the agent gets a larger commission from
the papers having a small circulation than is allowed on
the S8CIENTIFIC AMERICAN.

For rates see top of first column of this page orad-
dress MUNN & CO., Publishers,

361 Broadway, New York.

25 t0 $50

per week,

to%fenth

Gentlemen, using or  selling
“0ld Reliable Piater.” Only
practical way to repiaie rusty lnd

wora knives, forks, spooms, e
‘ quickly done by dipping in melwd
metal, No ex enee, polishing
plate .wne

10 years; ‘Bne

under low pres
A

HYDRO-CARBON BURNER

For - urnlng « rnde Petroleum
or's

shed on up
ta with Our imp)

-sundlrl 011 Fuel llurner 'Coe
- FORT PLAIN, NEW YORK.
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Model & Experimental Work

Electrical and Mechanical. ELECTRIC CUTTER CO.,
166 Elm Street, New York City. E. D’ AMOUR (formerly
of Milliken, D’Amour & Co.), Supt.

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demonstrating how and why it is that these craft
sail faster than the wind which propels them. 1llustrated
with 10 explanatory diagrams. Contained in SCIENTIFIO
AMERICAN SUPPLEMENT, No. 214, Price 10 cents.
To be had at this office and from all newsdealers,

NOW READY!
A NEW AND VALUABLE BOOK,

THE

© S
cmPEBI'A

e OF T

680 Pages,
This gplendid work contains a careful compila-

12,000 Receipts, Price $5. -

tion of the most useful Receipts and Replies given
in the Notes and Queries of correspondents as pub-
lished in the Seientifi¢ American during the

ast fifty years ; together with many valuable and
important additions.

Over Twelve Thousand seleeted receipts
are here collected ; nearly every branch of the use-
ful arts being represented t is by far the most
comprehensive volume of the kind ever placed be-
fore the public.

The work may be regarded as the product of the

studies and practical experience of the ablest chem-

ists and workers in all parts of the world; the in-

formation given . being of the highest value, ar-

;anged and condensed in concise form convenient
or y use.

Almost every inquiry that can be thought of,
relating to formulae used in the various manuface-
turing industries, will here be found answered.

Instructions for working many different pro-
cesses in the arts are given.

It isimpossible within the limits of a prospectus
to give more than an outline of a few features of
80 extensive a work.

Under the head of Paper we have nearly 250 re-
ceipts, embracing how to make papier maché ; how
to make paper water proof and fire proof; how to -
make sandpaper, emery paper, tmcmg paper,
transfer paper, carbon paper, parchment paper,

colored papers razor strop paper, paper for doing
up cutlery, silverware; o:; to make luminous
€l

paper, photograph pa

Ignder their ad of Inks we have nearly 450 re-
ceipts, including the finest and best writin inks
of all colors, drawing inks, luminous inks, invisi-
ble inks, gold, silver and bronze inks, white inks;
directions for removal of inks; restoration of
faded inks, etc.

Undér the head of Allovs over 700 receipts are
given, covering a vast amount of valuable infor-
mation.

Of Cements we have some 600 receipts, which
include almost every known adhesive preparaticn,
and the modes of use.

How to make Rubber Stamps forms thesubject
of a most valuable practical article, in which the
complete process i8 described in such clear and ex-
Plicxt 1t;:ﬁrms that any intelligent person may readily

earn the art.

For Lacquers there are 120 receipts ; Electro-Me-
tallurgy, receipts; Bronzing, 1 recelpts Pho-
togra};s y and Mlcroscopy are represented by 600
recei

Under ‘the head of Etching there are 55 recelpts.
embracing practical directions for the production
of engravings and prmtm%plates of dra.wmgs.

Paints, Pigments and Varnishes furnish over
800 recelpts. and include everything worth know-
m% on those subjects.

nder the head of Cleansing over 500 receipts
are given, the scope being very broad, embra cin
the removal of spots and stains from all sorts
of objects and materials, bleaching of fabrics,
cleaning furniture, clothing, glass leather, metals,
and the restoration and preservation of all kinds
of objects and materials.

In Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry
probably will find in this book much that is of
practical value in their respective callings.

Those who are in search of independent business
or employment, relating to the home manufacture
of sample articles, will find in it hundreds of most
excellent suggestions. ’

IF~ Send for descriptive circular.

MUNN & CO., Publishers,

" BOIENTIFIO AMERICAN OFFICE,
361 Breadway, New York.

Perfect Newspaper File

The Koch Patent File, for preserying Newspapers, Mag-

uiues, and Pamphlets, has been recently improved and

prioe reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SOIENTIFIC AMERICAN SUPPLEMENT

su plied 10 the low price of $L80 by mail, or

of this sidesy
o SCIENTIEI

Heavy board
MERICAN ” -in - gilt. ﬁeoeseary for
everyone who wishes to préserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN

DEAFUEES. &.HEADNOISES CURED

ealy by F. Hasos, 848 Bwag Tt e ok et FREE
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W dvertisements.

Inside Page, each insertion - - 735 centsa line
Back Page, each insertion - - - - $1.00 a line
The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO.

A. G. SPALDING & BROS., Special Agents,

CHICAGO. NEW YORK. PHILADELPHIA.

“Sour Pointed” Wood Screws,

Patented May 10, July 19, 1887; Oct. 29, 1889 ;
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891;
July 19, 1892.

Its Advantages are :

1. Stronger than a common screw.

2. Uniform and wide slot.

8. Requires the use of but one bit in hard
wood.

4. Inserted easier.
5. Centralized point.
6. Superior holding power.

7. The screw being Cold Forged. instead
of Cut, leaves on its entire surface a
metallic skin.

§F~ Send for samples to

AMERICAN SCREW CO.
PROVIDENCE, R. 1.
THE COMET CRUSNER
GREAT BALLAST*ORE BRe a¢R
et 41 RASER & CHALMERS

133 FULTON ST.
W.CHICAGO 11! .
2 2 WALLST. NEW YORK,

EADQUARTERS FOR LOW PRICES!

SCALES OFEVERY VARIETY.

A 1,000 Articles Less than Wholesale Prices.
Carriages, Buggies, Wagons, Carts, Sleighs, Harness, Safes,
Sewing Machines, Blacksmiths’ Tools, Bone Mills, l"eeti Mills,
Cider Mills, Corn Shellers, Feed Cutters, Lawn
Land Rollers, Road Plows, Dump Carts, Steel Scrapers, Sinks,
Fanning Miils, Stoves, Kettles, Jack Serews, Hand Carts, Wire
Fence, letter Presses, Coffee and Stlee llillls, Guns, Pistols,
Bieyeles, Tryeieles, Cash Drawers, Clothes Wringers, Meat Chop-
pers, Trueks, Lad:es, Engines, ﬁ'ntehes, Organs, Pianos, Ete.

Send for free Catalogue and see how to save Money,
151 8. Jefferson Bt,, CHIC AGO BCALE CO., Chicago, Ill.

Mowers,

If you want the most[})erfect SLIDE TOP GLASS
. OIL CUP ever put on the market, try
Lunkenheimer’s Pioneer Oil Cup,
and you make no mistake. It has now
been on the market for over ten years, and
is to-day more popular than ever. If inter-
ested, send for catalogue describing the
above and numerous other specialties of
interest to steam users. Mention the ScI-
ENTIFIC AMERICAN. THE 1. KEN-
HEIMER COMPANY, Successor to
The Lunkenheimer Brass Mfg. Co.
CINCINNATI. OHIO, U. S. A.

_AEENT“‘""" ron FINE TOOLS WEWRYSy0,
WRITEFOR C,H.BE SLY& Co.

CATALOGUE
CHICAGO, ILLUS.A.—,

AND AGENCY.

SCIENTIFIC AMERICAN SUPPLE-
MENT. - Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

87 MAIDEN LANE,
NEW YORK.

ATENTS!

MESSRS. MUNN & CO., in connection

with the publication of the SCIENTIFIC

AMERICAN, continue to examine improve-

ments, and to act as Solicitors of Patente
for Inventors.

In this line of business they have had forty-five years
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries, Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assiznmenfs, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A _pamglhlet sent free of charge, on application, con-
r,mmn%1 1l information about Patents and how to pr:
cure them; directions concerning Labels, Copyrigxl’lts,
Designs, Patents, Appeals, Reissues, Infringements,
Assignments, Reject Cases. Hints on the sale of
P%enmii. etc. a s "

e also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of le%llllring
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
cific Building mear 7th Street, Washington, D, C,

| special features are val-

[JaNUARY 14, 1893.

PROMOTION OF NAVAL ENGIN-
eers.—A series of questions from the new United
States Navy regulation circular, which will prove of in-
terest to steam engineers generally. Contained in_ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 871. Price
50 c(]ents. To be had at this office and from all news-
ealers.

ELECTRO VAPOR ENGINE.

GAS OR GASOLINE FOR FUEL.
NO BOILER. NO FIRE. NO DANGER.
NO ENGINEER.

Engine operated by spark
from small battery.
» You turn the Switch,
= Engine does the rest.
Regan Vapor Stationary
Engines,1to 12 H. P.
' Regan Vapor Pumping En-
= gines, 350 to 10,000 gallons ca~
- pacity.

—MANUFACTURED BY—

THOMAS KANE & CO.,
CHICACO, ILL.
¥~ Send stamp for catalogue * V."

The Latest, Cheapest, and Best.

Motley’s Adjustable Sash Holder.

Patented Dec. 13, 1892.
FOR WINDOWS

in Dwellings, Cars, Steamboats, Carriages, etc. Also

for Window Screens, Sliding Blinds, etc. Agents want-

ed everywhere. §¥ Send for Descrip tive Circular.
PETER MOTLEY, 750 S. Broad St., Phila.

THE

|Bé@#eklets describing its

uable because contain-

ing brief outlines of

Is the Dbest ready reference cyclopadia in the  English language;
Is the most convenient in arrangement;
Is the latest in facts and statistics;

Is a “time-saver;” no index needed.

INTERNATIONAL
CYCLOPZDIA

contemporaneous History, Politics, Biography, Education, Theology, etc.

They are mailed free to any address by the publishers,

DODD, MEAD & COMPANY, [9th St., bet. Broadway & Fifth Ave., New York.

RICE : ITS MANUFACTURE.—BY H.

B. Proctor. Description of the different systems of rice
milling in Europe, showing the order of the processes,
with a brief account of the principal machines used to
operate on the grain. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 862, Price 10 cents. 'To be
had at this office and from all newsdealers.

KODAKS

For Snap-Shots Out-Doors,
For Time Exposures In-Doors,
For Flash-Lights at Night.

The Junior
+ Kodaks 32:.ptcegnt(l)>ehils\gd%i:l?roll

films or glass plates. Fitted with focusing index
and counter for exposures.

$40 and S$SS50.

EASTTAN KODAK CO.,
Rochester, N. Y.

are the most compact
camera made. Perfectly

{ Send For )
Catalogue. {

GAS #GASOLINE ENGINES

STATIONARY and PORTABLE. All Sizes.

Dwarfs in Size, but
Giants in Strength.

Expense one cent an
hour per horse power
and requires but little
attention torun them.
Every Engine
Guaranteed. Full
R}u‘ticularsfree by mail
ention this paper

= = _VAN DUZEN
BAS & GASOLINE ENGINE CO. Cincinnati, 0.

ALUMINUM: ITS USES AND AP-
plications. A valuable and interesting article by G. L.
Addenbrooke. _Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 859. Price 10 cents. To be had at
this office and from all newsdealers.

WwooDEN TANK
L}“\NRGE WATF—JiIM;ng
it §PLANS & 7 A SPECIALTY. . 7 =
s SPECIXF(\mIONS F URNIS HED FESS LUMBER.

] - C
i | FoR FOUNDATIONSS(TOWERS.W'E.CALDWELL ce
: N2 217 E.MAINST. LouisvILLE Ky.

FOR R
J WATER v
. MiLL

AILRD
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“IMPROVEMENT THE ORDER OF THE AGE.”

The Smith Premier Typewriter

Embodies the most Progressive Mechanical Principles.
All the Essential Features Greatly Perfected.
Perfect and Permanent Alignment.
All type cleaned in Ten Seconds without 8oiling the Hands.
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A.

\We have 20 branch offices in the principal cities throughout the United States.
-

Easiest Running, and Nearly Silent.

anboyw) Jof puss

APPEALS.

44 Broad Street.....

EDISON INCANDESCENT LAMP

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE.
All others infringe the Edison Patents, and are counterfeits.

THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST
INFRINCERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF
COPIES OF DECISIONS SENT ON APPLICATION.
GENERAIL, ETLECTRIC COMPAINY.
BRANCE OFFICHKS:

. New York. | 620 Atlantic Avenue. ....Boston, Mass.
173 and 175 Adam: Chicago, I1l. | 509 Arch S t...... ..Philadelphia, Pa.
24 West Fourth Street... incinnati, O. | 401-407 Sibley Strevt St. Paul, Minn.
Gould Building ..Atlanta, Ga. | 1333 F Street N, Washington, D. C.
15 First Street ..... .« . San Francisco, Cal. | Masonic Temple .. ....Denver, Colo.

All business outside the United States transacted by Thomson-Houston International Co.. 44 Broad 8t., New York,

© 1893 SCIENTIFIC AMERICAN, INC.

{HE AMERICAN BELLTCLERHONECD,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequeuces
thereof, and liable to suit therefor.

Motor st 19(entury

CAN BE USED ANY PLACE TO DOANY
WORK AND BY ANY ONE.NO BOILER |

NO FIREL NO STEAM: NO ASHES]
NO GAUGESYNO ENGINEERLA PERFECT-
LY SAFE MOTOR FOR ALL PLACES
AND PURPOSES, COST OF GPERATION
_ ABOUT ONE CENT AN HOUR TOEACH
INDICATED HORSE POWER .FOR CIRCULARS
£T¢., ADDRESS (HARTER GAS ENCINE (o)

.Box, 148, STERLING 111,

ECONOMY, RELIABI LTy,
SIMPLICITY, SAFETY.

THE COPYING PAD—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the aniline ink
by which the copies are made, how to apply the written
letter to the é)ad. how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NoO.
438. Pricel0cents. For sale at this office and by all
newsdealers in all parts of the country.

PATENT JACKET KETTLES

Plain or Porcelain Lined.
Tested to 100 1b. pressure. Send for Lists.
BARROWS-SAVERY CO.,
8. Front & Reed Streets, Philadelphia, Pa.

TEE

ESTABLISHED 18546.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly—52 Numbers a Year.

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
T1FIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—S8pecial rates for several names, and to Post

-Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed Inside
of envelopes, securely sealed, and correctly addressed,
seldom gges astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
_ 00—
THE

Scientitic  dmevican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
everynumber containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy. Natural
History, Geography, Archaeology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etec. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Worlks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Single copies, 10 cents. Address and
remit by postal order, express money order, or check,

MUNN & CO., 361 Broadway, New Yorl,

—0_
* * 444
Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages: forming a
large and splendid Magazine of Architecture, richly
adorned with elegant “plates in colors, and with other fine
engravings, illustrating the most interesting examples
of modern architectural construction and allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Gheets of Details, Estimates. etc.

The elegance and cheapness of this magnificent work
have won for 1t the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New York,

PRINTING INKS.

The SCIENTIFIC AMERICAN I8 printed with CHAS.
ENEU JOHNSON & CO.'B INK, Tenth and Lombard
8ts., Philadelphia, and 47 Rose St., opp. Duane, New York






