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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 Arts and Sciences, by the erec
tion of a grand edifice to serve as a permanent abode 
of the institute and the establishment of an extensive 
museum, 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, Wood ward, Mr. Eugene 
G. Blackford, Prof. Frankliu 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 
archreology requires 12,000 square feet; anthropology, 
15,000 square feet; zooJogy, 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 ; physics, 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. 

. 

For the Week Ending January 14, 1893. 
Price 10 cents. For sale by all newsdealers. 

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 
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Co-Operative Building Assoctatlons 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
wealth is well set forth. At the close of the year 1891 
there were 272 incorporat.ed building and loan associa
tions in ·the State, having net assets of $25,600,000, 
owned by. 78, 700 shareholders. Of the latter, 19,255 
were borrowers, 25'3 per cent of the outstanding shares 
being pledged, and the averages showing that as a 
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nature of live capital than a reserve paying an ab
normally low but sure rate of interest. 

The true co-operatwe 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 efforts to 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 true co-operators, 
or at least personally acquaintf'd 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 
as moderately 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. 

• •••• 
Alcohol and Acetic Acid £rom 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 suI· 
phuric acid, the cellulin C.HloO., of which it is mainly 
composed, gradually dissolves, and, assimilating one 
molecule of water H,O, resolves itself into glucose 
C.H120.. The glucose so formed may be recovered by 
neutralizing the excess of acid with chalk, and from the 
product so obtained alcohol 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, etc., 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 
alkal� 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 to 4 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. 

. � ... 
'J'ratllc o£ the Elevated _"lallways, New )(ork. 

On October 12, the Columbian celebration day, the 
Manhattan system carried 1,075,537 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 Gazette, 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 as far as Auburn; or they would 
reach from Troy to 40 miles beyond Buffalo. When we 
consider that probably there must have been at lea!'t 
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; bitt it is remarkable that., so far 
as known, not a.single a(j.cident occurred to any of the 
3,000,000 of passengers that were carried in the three 
days, October 10, 11, and 12. 

© 1893 SCIENTIFIC AMERICAN, INC.
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breathing Wells. The fact that the porous soil of the neighborhood, their rulings on the words to the principle of action 
That the earth breathes by the movement of the at- or possibly neighboring wells, relieved the well under and reaction. 

inosphere Into and out of its depths may no longer be observation of its pressure by slow ventilation was -----.... _.H • ..,._ .. _-----

doubted as a myth derived from occasional observa- made evident in the course of the observations, for AlDerican vs. Foreign FlIes. 

tions of this phenomenon. When it is considered when the barometer suddenly rose and remained high A large proportion of the cutting points on a file 
that the whole superstratum of the earth that is not for a day or two, the pressure inward to the well never do actual service of any kind. On a new file the 
saturated with water is a porous mass of loam, sand, would gradually decrease to zero; and upon a sudden work is done by the very few highest points, then as 
and gravel, at any depth from the surface, to hun- fall in the barometer and continuing for a day or two these are broken off and worn down others do some ser
dreds of feet below it, and in many localities lying on at low stage, the outward pressure in the well would vice. These last, however, do not have a chance to do 
or beneath extended beds of clay or stratified rock in- again gradually decrease to zero. much service, being withheld by the worn and dull 
closing cavernous spaces ; and that it is well known Under large barometer variations a whistle, attached points from effective contact with the metal Files 
that sand and gravel, that.is not saturated with water, in place of the water pressure gauge, could be heard, again are cut with such blunt tools that their cutting 
has the spaces between its particles filled with air or as stated, all over the town, giving, by its intensity, points have no satisfactory backing of material. This 
gases that are elastic and subject to contraction and ex- the magnitude of the barometric range. G. D. H. backing always is a concave fillet, giving the point great 
pansion by changes in pressure ; it may rationally be .. , • , • sharpness but no strength. These facts indicate the need 
assumed that the interspatial air or gases in the vast Fall oJ: a ltIeteorlc Stone at Hath, South Dakota. of an improved means of making files, or perhaps the 
sand and gravel beds and cavernous spaces beneath BY A. E. FOOTE. finding out of the method by which the Swiss cut their 
the earth's surface will be affected in its density by On the 29th day of August, 1892, about four o'clock famous Grobet kinds. One of these Swiss files will out
the variatio�s in the d�';lsity of the atmosphere above; I � the afternoon, .while Mr .

. 
Lawrence F�eeman and cut and outwear four American files. An English 

that under this conditIon the ground breathes the hIS son were stacklDg upon hIS farm two mIles south of Stubbs file will outwear more that two American files; 
life-giving atmosphere that purifies the noxious sub- Bath, they were alarmed by a series of heavy explo- but they are not so evenly cut as the Swiss. It is not 
terranean elements by oxidizing their constituents, or sions. On loQking up they' saw a meteoric stone flying solely in the cut that these foreign files are better than 
in other words aerating the underground waters by through the air, followed by a cloud of smoke. Its ours. They put in honest steel One maker of files 
contact with the percolating moisture from the sur- course was easily traced to the point where it fell, told me what make of steel he used. It is believed that 
face. within about twenty rods from where they were stand- this steel can be bought for less than four cents a 

There can be no doubt, in the face of accumulated ing. The stone penetrated the hardened prairie to a pound by the ton. The Swiss files again, and the 
observations, that the barometric changes. of pressure depth of about sixteen inches and when reached it was Stubbs files also, in a degree, are better finished tools 
in the atmosphere do not stop at its surface, but ex- found to be so warm that gloves had to be used in than anything of the kind made in America. A Grobet 
tend downward into the depths of the por(;ms sand handling it. Three small pieces of an ounce or two file is generally about mathematically correct. The 
beds aud into the cavernous recesses of the earth, and each had apparently been blown off by the explosions, hardening in both these foreign files is uniform and 
that wherever such porous beds are covered with a but the stone still weighed 46% lb. One of these small good. Year after year, decade after decade, these files 
clay or. rock stratum. cutting off the direct pressure pieces was found by some men not far distant and was come to us. They were the best in the world at the 
variation over a large district, any penetration of such broken up and distributtld among them. The explo- time I entered the door of the first shop that knew my 
strata makes a cOllDecting vent with the outer atmo- sions were plainly heard by a large number of people efforts, and they are the best to-day. Now, what is 
sphere, and the variation of pressure in the outer at- at Bath, two miles away, and at Aberdeen, nine miles the matter with American files? Our steel is good, we 
mosphere immediately extends its influence to the away, it sounded like distant cannonading. The ex- have the mechanical ability, and we have the market, 
subterranean air spaces beneath the sealing clay or terior of the stone presents the usual smooth black for we use more Swiss files than all the rest of the 
rock strata. crust. The interior is quite close-grained, resembling world, and I am of opinion that we consume more 

The relation of blowing caves to changes in atmo- in texture the stones from4llocs. The iron is abun- Stubbs files than the whole of the British empire: 
spheric pressure is a well attested fact, except a few in- dantly disseminated through the mass, and although Americans do not need to be ashamed of many kinds 
stances where there are two openings, by which the the grains are small, i;Jley are easily distinguished and of native metal work, but our files are below compari
wind also produces internal circnlation and ventilation. separated on pulverizhig. son.-Albert D. Pentz, in the Engineering and Mining 

In close caves with a small single outlet the baro· Prelhninary tests made by Mr. Amos P. Brown, of Journal. 
metric changes in the atmosphere are the principal the mineralogical department of the University of Reply.-The above article shows that the writer 
source of their ventilation, by the blowing or breathing Penusylvania, prove the presence of nickel and cobalt thereof is practically unfamiliar with the present mode 
of air through theil' mouth or entrance simultaneously in considerable quantity. An affidavit signed by of manufacturing files, and therefore his statements 
with the movement of atmospheric waves of pressure. Charles Freeman (before H. T. Root, notary public) should be taken with a large degree of allowance. He 

This phenomenon has been observed in detail both stating the facts of the fall is in the hands of the claims that the famous Grobet or Swiss file will outcut 
in open wells and bored or artesian wells in the West- writer, to whom the stone was sent.-Amer. Jour. and outwear four American files, and the English 
ern States, where the later geological strata extend in '

. ••• .. Stubbs file will outwear more than two American files. 
nearly unbroken sheets of clay, limestone and sand- A Chance .-or Inventors. The writer is a large manufacturer of American files, 
stone over large tracts of country. In many parts the The government of India is offering a number of and answers by saying that market conditions, of which 
water-bearing strata are deeply seated under beds of, prizes for the best designs or models of a cart suitable he has a very general knowledge, and positive informa
sand and gravel covered with thin layers of clay or 

I
' for military requirements, to wit, a mule cart for the tion derived directly from large consumers of files all 

limestone near the surface. transport use of the British army in India. The prizes over this country, make him certain that the above 
In Illinois and Iowa some of the breathing wells be- offered are five in number, and are respectively $3,750, statements are incorrect. 

come intermittent gas wells by the action of variable 'I $2,500, $1,875, $1,250, $625, or $10,000 in all. industries A well cut American file will do just as much work 
atmospheric pressure, showing a gas-saturated under- says: The award will be intrusted to a jury consisting and even more than a Grobet of the same cut. The 
stratum which under varying atmospheric pressure of three military and three technical experts. The English Stubbs files have always had a good reputa
breathes gas intermittently with the rise and fall of question of cost being of the,highest importance, the tion, and while Mr. Pentz places their quality below 
the barometer. designs should give the estimated price in pounds ster- the Grobet file, the real facts are the Stubbs files are 

This class of wells has been tested by closing and ling or rnpees of a single cart delivered free on board considered by nearly all file manufacturers, and also by 
inserting a whistle, which would blow according to I in London or at Bombay, Calcutta, or Allahabad. ,As nine consumers out of ten, to be of better wearing 
the barometric change, inward when the barometer a guarantee of good faith on the part of theoompetitor quality than the Grobet make. 
was high and outward with a low barometer. I as regards estimated cost, he will, if recommended for Mr. Pentz's assertion in regard to honest steel as used 

There is a breathing open well near Stanwood, Ore- a premium, receive, in the first instance, only one-half by file makers again shows a lack of knowledge on his 
gon, 90 feet deep to the water surface ; the excavation of such premium hnmediately on its award. He will, part as to the conditions governing the manufacture 
passing successively through layers of clay, sand and however, only receive the same proportion of the other of files. Quite recently a prominent engineer and 
stratified rock, with a thin seam of coal at 80 feet down, half as represents the proportion by which he may large user of files in France expressed his preference for 
and at the bottom a mass of broken stone or volcanic have under-estimated the actual cost of the cart. It is American files manufactured by the writer's company, 
debris, which forms the water stratum. This well left to the jury to ascertain by tender in the open mar- on the ground that actual tests had proved to his sat
gave mUCh

. 

trouble in digging from an intermittent I ket, or by stich other means as it considers suitable, the isfaction that the quality of steel used in our American 
flow of gas, and, in consequence, the work was delayed cost of the cart to government, and to make its award files was bett.er than the best English make. 
several months. . accordingly. The object desired to be attained by this But I will admit that Stubbs uses a better quality of 

Finally, when finished, it was discovered that gas \ competition is the production of a design, accompanied steel in his files than that generally used by English or 
flowed at intervals only, always succeeded by an in- in all cases by a working model, for a military trans- American manufacturers. The steel at present used 
halation of air for about the same length of time, the port cart adapted to conditions which make the use of here in the manufacture of files is a comparatively low
intervals being from one to five or six days. Shortly interchangeable metal parts for all important portions, priced steel, and yet fully as expensive as the steel used 
after the well was finished, the gas ceased to flow, but of the cart absolutely indispensable. The designs and by any foreign manufacturer, except Stubbs. 
the respiration of the well continued with increased models should reach the secretary to the government of As regards finish of the Swiss files, they are hand
force, enough to run a small windmill placed in the India, Military Department, Calcutta, not later than some in appearance, but I think the Nicholson File 
mout.h of the well, reversing its motion with the change June 30, 1893. Company, of Rhode Island, in the· manufacturEl of their 
in direction of respiration. - ,., - X F's, exceed in style and finish any maker of small 

There being several breathing wells in Kansas, one Invention-Discovery. Swiss files. 
was sealed and tested with a siphon water gauge. " For by invention," says Fielding in "Tom Jones," I also take exception to the statement made by Mr. 

The record shows a similarity between the curves of .. I believe, is generally understood a creative faculty, Pentz, as, regards the uniform temper in a file of foreign 
pressure in the barometer and the curves of well pres- • . . whereas by invention is really meant no more, make being better than the files of the best American 
sure, only that the minimum pressure in the well was and indeed the word signifies, than discovery, or find- makers. Now and then, in this country, you will find 
equivalent to and at the same time of the maximum ing out ; or, to explain it at large, a quick and sa- a few machinists who still think they must have a Gro
pressure of the barometer, and the reverse. gacious penetration into the true essence of all the ob- bet file to finish with, a Stubbs taper saw file to im-

Thus when the barometer was lowest, the pressure jects of our contemplation," and of this little criticism prove the cutting cfU,alities of a very hard saw, and an 
outward from the well was greatest, and the reverse. can be made. Nevertheless, with as little risk of criti- English file 19r general machine shop work. To such 

Under this condition, with a low barometer, the well cism the United States courts, in interpreting the users I ea'n only say ,that not only is the English mar
would blow or exhale, and, with a high barometer, patent statutes, accept the "generally understood" ket in Canada and other provinces of Great Britain 
would draw in or inhale air. Thus the well becomes meaning of Fielding's day, it being settled that the" in- being absorbed by the better make of American files 
It natural barometer. vention" of the statutes signifie!! a creative facult.y, to-day, but it is also a fact that in England, the home 

The actual extremes of positive and negative pres- and the same high authority also construes "discov- of some of the best files made in the /world for general 
sure in the well, the positive being the blowing pressure ery" in the statutes to be synonymous with invention machinist's uses, files of certain American manufacture 
and the negative being the inhaling pressure, was but as thus interpreted, and correctly so ; though we should have not only entered that ma�et, but gone there to 
little o

. 

ver one-half the erlrem

. 

40f barometric�ressure; : despair of convincing the partisans of the great
. 
author 1 stay, and have become fOrllil .. d. aiie competitors of the 

the total difference in water pressure being 2'30 inClhes, I that the court rnlings were devoid of the humorous. best brands of English files, Stub� not excepted. 
while the total range of the barometer was three- , Pqssibly, indeed, the learned judges had even in J'. D. FOOT. 
tenths of an inch, or 4 inches water pressure. mind FieldIng's lucid interpretation, and conformed New York. December, 1892. 
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AN IMPROVED SCHOOL CHAIR AND DESK. I sition by thumb screws, the arrangement being such 

The providing of desks and seats suitable for children that by pushing the members well in the brace may 
of various sizes at school is often quite a troublesome, be turned in small space, where but little power is re
matter, and, with the ordinary styles of school furni- quired, while by pulling out the members greater lev
ture, frequent changes are necessary. An improve- erage is obtained. The crank handle has an inner 
ment designed to obviate this difficulty is represented two-part tube, the parts of the handle being hinged 
in the accompanying illustration. It consists of a together and having overlapping portions, spring
desk or seat supporting standard, capable of ver- pressed pins within the handle projecting through the 
tical adjustment, whereby the desk or seat may be overlapping parts, the pins being pressed inward when 
readily raised or lowered as desired, to suit the needs of the handle is to be removed. The lower 'end of one 
different pupils. The upright portion of the standard of the members of the lower crank arm terminates in 

a cylinder which turns on the ratchet head iF���¥zc=� 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 

-.�. 
---

THE CHANDLER AD.JUSTABLE 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 

-adjusted 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 tbe 
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 obta.ined of the Chandler Adjustable Chair and 
Desk Co., No.7 Temple Place (rooms 43 and 44), Bos
ton, Mass. 

••••• 
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-

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. 1 shows the device in perspective, Fig. 2 being a 
sectional view of the knob, Fig. 3 a section of the jaw
holding and adjusting mechanism, Figs. 4 and 5 show
ing the ratchet mechanism, and Fig. 6 illustrating the 
bit-holding and adjusting mechanism. The bearing 
knob is socketed on its inner side and screwed to the 
,educed 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 parle being held together in desired po-

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 . 

• ••• • 
Prevention oC Lead Poisoning. 

Lead poisoning amo�g glass polishers due to 
the tin putty employed may, according 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 putt.y, 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. 

••••• 
AN IMPROVED CONVEYER OR ELEVATOR. 

The construction shown in the illustration has buck
ets arranged for self-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 !!procket 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 wtiich 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 Ducket 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 separat.ed 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. 

", . , .  
Gelatine Slides Cor Lantern Projection. 

Prof. W . .T. 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 ra.p
idly a.nd almost as cheaply as paper prtnte. 

The extreme of cheapness in the production of pic
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. SCI. 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. .Tames 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 t.ransverse 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-

TENCH'S CONVEYER OR ELEVATOR. 

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 constrnction is 
comparatively inexpensive, and the machine has a 
large capacity and may be operated at small cost. 

GAL LACDB AND LABG'. COAL WA8REB. 
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AN IMPROVED AUTOMATIC WATER GATE. with the result that the lines were relaid underground 

A waste g-ate which works automatically to control about 18'/8. 
th e overflow of wasteways or sluiceways of canals is From the period of 1845 an almost uninterrupted 
shown in the accompanying illustration. The gate is series of scientific and technical discoveries and inven
designed to normally stay closed, opening automati- tions emanated from him and from the factory under 
cally only when the water has risen to a certain pre- his direction. 
determined height, when, by permitting the surplus In 1845 he devised a machine for the measurement of 
water to escape through a suitable raceway, 
any damage likely to be caused by the water 
overflowing the banks is preventerl. The 
improvement has been patented by Mr. 
George W. Norton, of Mohawk, Arizona 
Territory. Fig. 1 is a vertical section of the 
improvement, as applied in practice, the 
gate l'eing 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. But with the rise of the water 
the tank fills, as shown in Fig. 2, and it 
then overbalances the weight and swings 
down ward, thus opening the gate. The gate 
will remain open until the water falls below 
the opening leading to the tank, a small NORTON'S AUTOMATIC WATER GATE. 

aperture in the bottom of the latter soon 
discharging it of its weight of water after the inflow I small intervals of time, and the speed of electricity by 
has ceased, when the weight on the other end of the means of electric sparks, and its application, in 1875, 

counterbalance pulls it down and closes the gate. for measuring the speed of the electric current in over-
.; • •  , .. land lines. 

DR. WERNER VON SIEMENS. The firm of Siemens & Halske, in 1851, erected the 
It is with the deepest regret that the announcement first automatic fire telegraphs in Berlin. The difficulty 

has been received of the death of Dr. Werner von of communicating through long underground lines led 
Siemens, which took place on December 6, 1892. A him to the invention of automatic translation, which 
brief sketch of his life was given in the SCIENTIFIC was afterward improved upon by Steinheil ; and in 
AMERICAN of December 17, and we now add the fol- 1852 he furnished the Warsaw-Petersburg line with 
lowing details : automatic fast-speed writers. The messages were 

It was in 1839, at Magdeburg, at the age of 23. that he punched in a paper band by means of the well-known 
began his scientific investigation s. His first experience Siemens lever punching apparatus, and then auto
was unfortunate, for an explosion, caused by a pre- matically transmitted. in a clockwork instrument. 
paration of phosphorus and chlorate of potash, burst In 1854 the discovery (contemporaneous with that of 
the drum of his right ear. As he had met with a simi Frischen) of simultaneous transmission in opposite di
lar accident to his other ear some time before, he was rections and multiplex transmission by means of elec
for a time stone deaf. His studies were fated to be tro-magnetic apparatus was made, and two years later 
again interrupt.ed, for in the autumn of 1840 he was the Siemens magneto-electric dial instrument, giving 
sentenced to five years' imprisonment for acting as sec- alternate currents, was constructed. From this appa
ond in a duel. ratus originated the well known Siemens armature, and 

" Stone walls do not a prison make " was more than from the receiver was developed the Siemens polarized 
exemplified in his case, for being allowed to continue relay, with which the working of submarine and other 
his experiments, he successfully plated a silver spoon lines could be effected with alternate currents ; and in 

2 1  

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 appltratus, 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 electrica.l resistance of 
metals, and the establishing of methods a.nd 
formuhe 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-electric 
mine exploders and . light apparatus. In 
1874, It 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, into a 
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 bping 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 

with gold. The silver spoon was connected to 
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. 

. 
as the return. This railway has continued with r----::::::-::-------;;;--.,."..,-�:-""e-;----...... ---_:;__ suceess from 1881 down to to-day. 

. 

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 
plttented 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 Kie!, 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 h imself 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
m arkable phenomenon of electrostatic induc-
tion, which exercised so retarding an influence 
ill 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 overcomirig the di1llculties, 

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-

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 traction 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 
(honoris causa) of the Berlin University con
ferred upon him, and in the year 1873 he was 
elected member of the Berlin Royal Academy 
of Sciences. The Patent of Nobility was be
stowed upon him in 1888 by Frederick III. He 
was for a Ion!!: 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 secretary for 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, etc. 

Not the lea.st important of his many moors 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 thtl 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 Commerce ; 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." 

AN IMPROVED MOTOR. 

The motor shown in the engraving is more especially 
designed for use on artesian wells, etc. , to obtain, with 
a low pressure of water as a driving medium, a large 
amouIit of power for actuating other machinery. The 
improvement has been patented by Mr. B. S. 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 cyliudrical 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 pivutally 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 prac-
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 
2� inch hose and %' 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 result.s can be obtained with a motor specially 
manufactured after approved patterns in accordance 
with this invention. 

.. , . . .. 
Ocean Malls Under the American Flag. 

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

Be6����. of Termini of Rontes. Number of Trip •. Period of 
Contract. 

-------� .--�--------·I------------ I ---·--
Apr. 26. 1893 • •  Galveston to La Guayra 3 times a month. . . . . . . .  5 years. 
Mar. 1, 1892 . •  New York to La Guayra 3 times a month . . . . . . . . 10 yellrs. 
Feb. 1, l892 • •  New York to CoJon . . . . 3 times a month first 2 10 years. 

years ; once a week 8 
years . . . . . . . . . . . . . . . . 1 

Feb. 1. 1892 . . San Francisco to Pana· 3 times a month first 3 10 years. 
ma . . . . . . . . . . . . . . . . . . .  years; once a week 71 

years . . . . . . . . . . . . . . . .  . Feb. 1. 1892 • .  San Francisco to Hong- Once every 28 days ; , 10 years. 
Kong- . . . . . . . . . . . . .  . . .  once in 2 weeks . . . . .  . 

Oct. 12, 1895 • .  New York to South· Once a week . . , . . . . . . . .  10 years. 
ampton . . . . . . . . . . . . .  . 

Oct. 1,2. 1895 . . New York to Antwerp . Once a week . . . . . . . . . . .  10 years. 
Dec. 10. 1892. New York to Buenos Once a week with calls; 5 years. 

Ayr... . . . . . . . . . . . .  . . . . 28 days without . . . . . . 
Dec. 1. 1892 . •  New York to Rio . . . . . .  Once In 24 days. . . . . . . .  5 years. 
Nov. 1, 1892 . New York to Tuxpan . .  Once a week . . . . . - . . . . . .  5 years. 
Nov. 1. l8lI2 . .  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
ur-6eneral. 

J titutifit jtUtricJI. 
The 1-'Ianofacture of Small ArmlJ. 

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 0'303 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 � in. 
diameter. The barrel of the present day was a steel 
tube of accurate workmanship, only I\ in. bore, almost 
perfectly true and straight, rifled to TThnr 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 1% in. 
diameter and 15� 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 
mch, to wash out the swarth and cool the cutting 
edge. The drills advancing from each end continued 
boring until a small disk about .rto- in. diameter broke 
out, and the two holes met. The tendency of the 
drills to follow the 1ine of axis of a revolving bar was 
one of those curious occurrences in practical mechanics 
which might be accounted for after observatioB, 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 
810wly 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 
4 in. 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 gf 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 v� accurate results.. The construction 

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 oil. 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 paralll:'l 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 ISlowly 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-thou�dth 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 olher 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 latellt 
applications of electricity. A small incandescent lamp 
is concealed in the head of a cane and can be ignited 
by a spring. 

© 1893 SCIENTIFIC AMERICAN, INC.
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I Qf the successive rollers in this type of machine is ·  to the wQrking of· a new non-explosive lamp, by means of 
wrap them with a little greater thickness of felt or which beautiful portraits may be made at night, which 
cloth as the delivery end is nearer, to' make the rollers is so rarely successful with magnesium.- V. Lirondelle, 
successively increase in diameter from the first to the in Bulletin de la Societe Photographiques du Nord de 
last. This increase is very slight, but it is enQugh to la France ; Photography. 

23 
THE MODERN STEAM LAUNDRY. 

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

In our illustratiQn we represent several phases Qf the 
work as executed in the largest laundry Qf this city, an 
establishment which must be amQng the great laundries 
Qf the WQrld. 

When the articles are received in the building an ac
count Qf their number is sent with them, or sQmetimes 
they are counted there. The washing machines, which 
are shown in one Qf the cuts, are cylindrical boxes CQn
taining each of them a drum Qf nearly their own diame
ter, and perforated with hQles and with an Qpening 
through which the goods are intrQduced. The articles 
are put intO' this interiQr drum by hand, the dQor is clQs
ed and bQlted and water is turned in and the machinery 
is started. The machinery rotates the drum alternately 
in Qne directiQn and in the other, an autQmatic belt 
shifter being provided for reversing the mQtiQn. A 
solution of soap, one or two bucketfuls, is introduced, 
and the operation of alternate rotation 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 Ip-otion a 
rinsing is effected. ffitimately, 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 indnstry. 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-

- pactly 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 actiQn 
imparts the requisite steadiness. When full of wet 
gOQds, the belt is thrown Oli the moving pulley and 
the drum begins to rotate slowly, acquiring speed 
gradually. The action of the centrifugal force on the 

produce an increased rate of feed, SO' as to bring a· 
slight tensiQn to bear UPQn the goQds as they go 
through. The mangles are heated by steam, turned 
into the hQIIQW rolls Qr tables. The hot process man
gles effect the drying. SQmetimes the articles are 
passed through them a. number of times in order to 
cQmplete it. 

When large articles have to be mangled, ordinary 
steam roQm drying is resorted to', and one Qf Qur cuts 
shQWS the drying chambers. These are simply large 
rQQms with very lQng steam coils arranged near the 
flQQr and provided with racks that roll in and Qut Qn 
elevated tracks and rQllers. On these racks the gQQds 
are hung, the rackt! ,being drawn Qut into the room; 
the racks are then pushed back into the drying cham
ber, the doors are clQsed and the gOQds 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, Qr 1,500 towels. TO' illustrate their 
capacity fQr quick work, the follQwing may be cited : 

The river steamboats deliver their gQods in the morn
ing and take them away in the afternQQn, it being 
quite PQssible to receive a consignment at 12 Q'clQck 
and turn it Qut finished at 5 Q'clock in the afternoon. 
SQmetimes a single ship, such as the Etruria or Um
bria, will bring in frQm 20,000 to 25,000 pieces in a single 
consignment. It will be seen from this on how large 
a scale the wQrk is done. 

One interesting feature Qf the establishment is that 
they manufacture their own soap. Five hundred 
p<>unds Qf tallow, Qf the very best qual}.ty, are melted 
dQwn, and to it are added 10 p<>unds of caustic pot
ash and 70 pounds of caustic sQda. These are heated 
to between 1000 and 1250 F. The saPQnificatiQn takes 
place withQut the addition Qf water, and after a thQr
ough reactiQn, the SQap is allQwed to cool and is ready 
fQr usa. It is nQt delivered solid to the laundrymen, 
but 75 PQunds Qf it are dissolved in a tank containing 
600 to' 700 gallQns Qf water, and frQm this Qne or twO' 
buckets are taken at a time to be thrown into the 
washing machines. 

• • • • • 
goods is quite interesting. When the wringer starts it PhotocraPhloll: by Binoxide oC Nltrocen and 

is packed full to the tQP. As the drum acquires vela- Bisulphide oC Carbon. 

city the goods are forced out against its periphery, sO' We know tha.t bisulphide of carbon burns in tho air 
that eventually the linen is all squeezed into a hollow with a blue flame, and that mixed with the gas binox
cylinder and the center of the drum is quite empty. ide of nitrogen it also burns, but giving rise to a ma g
The water that is thrown out through the perforations nificent violet light, extremely rich in chemical rays. 
of the side of the drum is caught by the casing and It suffices to have seen this flame to perceive all the 
runs away. The articles are now ready for the mang- advantages to be obtained from it. The treatises on 
ling or ironing. photography make no mention of this source of light, 

As an object of interest, we reproduce in the cuts one and nevertheless, in certain cases, it might be prefer
of the old-fashioned mangles, which is still in use and able t<> many others. Is it because the bisulphide of 
gives good satisfaction for a certain class of articles. A carbon has a disagreeable odor, or because it is tedious 
large box weighted with iron and stone and other re- to prepare the binoxide l' Perhaps so. In any case, 
fuse material is caused to travel back and forth over after experimenting, we advise amateurs to make some 
the table. At the ends of its course, wheels carried by trials. We affirm that they will be astonished at the 
brackets on olie or the other end of it, as the case may results obtained The photographic p<>wer of this 
be, striking on an inclined plane, raise first one end and flame is incontestably superior to that of magnesium. 
then the other. The goods to be mangled are wrapped The light produced is neither dazzling nor blinding, 
around a wooden roller together with a light blanket and is very far reaching. The background of the apart
or cloth. As the box tips up at the end of its f.lourse. ments show admirably on the plate, and the subjects 
one of these rollers is placed under it, then as the box no not make the horrible grimaces too Qften remarked 
returns, its weight cQmes upon the roller, and rolling when using magnesium. Here is the mode of proceed
thereon, completes its course, subjecting the material to ing : 
very heavy pressure at the ordinary temperature. The After having focused and placed the sensitive plate, 
roller is removed at the release and the article is taken the objective is uncovered ; then a lighted candle is 
from it and another one put in its place. brought near to a bottle containing one or two quarts 

ProCeHor Eben Norton HorsCord. 

Professor Eben NQrton HQrsfcrd, fQrmerly Harvard 
instructQr, died recently in Cambridge, Mass. Profes
sor HQrsfQrd was bQrn in MQSCQw, LivingstQn CQunty, 
N. Y. , .T uly 27, 1818, his father being .T erediah HQrsfQrd, 
a colQnel in the war Qf 1812 and member Qf CQngress. 
PrQf. HorsfQrd was graduated from the Rensselaer 
PQlytechnic Institute in 1838, 'Yent to Germany and 
spent twO' years in the study of analytical chemistry 
and experimental research in the Liebig LabQratory at 
Giessen. On his return was elected to the RumfQrd 
prQfessorship Qf science applied to the arts in Harvard, 
spent the next sixteen years in the first labQratory 
Qrganized and equipped fQr instructiQn in analytical 
chemistry in this cQuntry. He then resigned to' go 
into the business Qf manufacturing chemicals in PrQvi
dence, R. I. , and afterward became president Qf the 
RumfQrd Chemical WQrks, in BQstQn. PrQfessQr HQrs
fQrd discQvered acid phosphate. He was an able wri
ter on scientiflc subjects, and mQre than thirty years 
ago he published an account Qf the result Qf many suc
cessful experiments fQr stilling waves by spreading Qil 
UPQn the surface Qf the sea, and he lately gave to' the 
world a lexicQn of five Indian languages, During the 
clQsing years Qf his life PrQfessQr HQrsfQrd tQQk a great 
interest in Wellesley CQllege. He prQvided fQr the en
dQwment Qf the library and fQr cQntinuous supplies to 
the departments of physics, chemistry, bQtany and 
biQIQgy. 

• • • 1 • 
ChrolDlulD • •  
B Y  E ll .  PLACET. 

Metallic chromium has hithertO' been nothing but a 
labQratory curiQsity, and in mQst instances the name 
has been given to a mQre Qr less pure carburet Qf chro
mium. I have succeeded in obtaining the metal by a 
new electrolytic process, which I will succinctly de
scribe. 

An aqueous solution Qf chrome-alum is prepared, to 
which is added an alkaline sulphate and a little sul
phuric or Qther acid. This sQlutiQn is then electro
lyzed. At the negative p<>le a beautifully brilliimt de
PQsit is formed Qn the surface Qf the electrQde, and this 
dep<>sit consists of pure chrQmium. The metal is very 
hard, and is Qf a beautiful blue-white colQr. It resists 
atmQspheric actiQn perfectly, and is Qnly attacked by 
concentrated sulphuric acid, nitric acid, and a CQncen
trated solution of potash. When the electrQlytic de
PQsit takes place under certain cQnditiQns, it is even 
possible to Qbtain arrangements Qf chromium crystals, 
which recall the branches Qf fir trees. This metal, 
which can nQW be prepared on a thorQughly commer· 
cial scale, furnishes numerQuS allQYS, which are being 
investigated. 

I may add tbat this new process has led me to in
vestigate " chromage," if such a word be permissible, 
or the electrQlytic depQsit Qf chrQmium UPQn the sur· 
faces of diJlerent metals and alloys. My experiments 
have succeeded perfectly. With baths similar to' the 
Qne described abQve I have Qbtained an adherent de
PQsit Qf chromium Qf a thickness variable at will and 
resembling Q:rldized silver, up<>n brass, brQnze, copper 
and iron. 

I am glad to be able to place before the Academie a 
specimen of metallic chromium weighing mQre than a 
kilQgramme ; alsO' samples Qf chromium allQYS and 
brass ornaments electrQplated with chromium. 

Several of these machines are used and are found to (according to the size of the rooms), ftlled with binoxide Fast Torpedo Boats. 
give, for a certain class of goods, a better finish than of nitrogen, and in which have been previously poured The famous torpedo boat builder at Elbing, Schi
the hQt process machines. a few cubic centimeters of bisulphide of carbQn. Care chau, has just attained an unprecedented speed even 

Several kinds of hot process mangles of the more must be taken to thoroughly agitate the liquid so as for this class of vessel, torpedo boats built by him for 
modern construction are employed in these works. to completely saturate the gas. I advise operators to the Russian and Italian governments having reached 
The Qne we illustrate is known as the Hagan mangler. make this mixture of gas and bisulphide in the Qpen 27% knots on an hour's run at sea. The new British 
In it four rolls geared together rotate over a four-sec- air, and to bring the bottle well stoppered into the boats are to be 200 tons displacement, while the Rus
tioned steam table. This steam table is grooved where room before approaching the lighted candle. As the sian boats are 130 tons, so that the former may do bet
the - rollers come upon it, sO as to almost fit their combustion evolves sulphurous acid, the bottle should ter by reason Qf greater power and greater size. The 
peripheries. The rollers are covered with felt, one be placed near a window opened at the time of lighting length Qf Schichau's bQat is 152 feet 6 inches, the beam 
edge Qf this being pasted to them by starch paste, the the mixture, Qr e,t the entrance Qf a door. 17 feet 5 inches. She may carry 40 tons of cQal in her 
rest wrapped around them in such a directiQn that the . As to' the binoxide of -nitrogen, it is prepared in the bunkers. On trial, hQwever, she had Qnly 20 tQns Qn 
natural rQtation Qf the rollers tends to draw it always same manll6r as hydrogen : in a quart vessal with two board. The small guns carried weighed 2% tQns ; the 
tighter. In . QperatiQn the gQods are straightened Qut, tu bulars, in which are placed SO grammes Qf copper (in torpedo armament, 6 tons ;  the crew, prQvisiQns, stQres, 
as shown in the cut, at the side Qf the machine furthest pieces) and 100 grammes of a mixture Qf cQmmercial and 1ire8.TIris, 4% tQns ; drinking water, 2% tpns ; en
from the reader, and are inserted beneath the first nitric acid, and at least one-half of its vQlume of water ; gine and boatswain's stQres and reserve parts, 4% tQns 
rQller. This catches them between its periphery and if the disengagement is too active, add water ; if it be- -sO' that an the movable parts come to 20 tons, mak
the smQoth and highly heated steam' table, and draws cQmes slower, add a f�w cubic centimeters of undiluted ing, with coal, 40 tons. The V'esseLand the machinery 
them fQrward, smoothing them out and delivering acid. The preparation is made in the open air, and in are, therefore, very light. The shell plates are barely 
them to the next roller ; this in turn delivers them to advance, as the gas will keep indeflnitely. It should a quarter Qf an inch thi.ck. There are twO' locQmQtive 
the next, and so on to the fQurth, they finally coming nQt be inhaled, as it is changed into red acid fumes as bQile1'll, protected by the coal bunkers, snpplying steam 
Qut at the nearer end of the machine dry and mangled soon as it comes in contact with the air. I have con- at 195 pounds pressure to' high speed engines. The 
or ironed, The rollers are spaced SQme distance apart, structed a special continuing _ appliance, anQwing no guaranteed speed was to be 26% knots in the Qpen sea, 
and as the damp goods , go through them clQuds Qf bubble Qf binQxide to escape, and which may remain while Qn trial the vessel actually made 27%, or to be 
steam escape from the three interstices, so that Qne permanently in the labQratory. , The continuing appa- precise, 27·4 knQts, as a mean Qf Qne hQur's steaming at 
passage through this machine virtually dries them rattlS of Deville, which we might feel tempted to use sea. Schichau :promises even higher result/:! with tQr-
and leaves them ready fQr folding. here, is objectionable on accQunt Qf its allQwing the pedQ boats he is nQW completing.-The St(Jamship. 

In Qther mangles an aprQn is used to facilitate the fumes <>f the nitric acid to escape intO' the atmosphere. 
passage of the goods. One point in the arrangement I will revert to thili liubject in &llother article, and to • From the Comvt- Rerulw. vol. en •• No. 22 (November 28>; 
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BREAKAGE AND REPAIR AT SEA OF THE .AlN 

SHAFT OF THE STEA.SHIP U.BRIA. 

The Umbria is a splendid first-class mail steamship, 
single screw, belonging to the C unard line, plying be
tween New York and Liverpool Her dimensions are : 
501� feet length, 57 feet 2 inches beam, depth 38 feet 2 
inches, 8,128 tonnage, 10,500 horse power. She is one 

Fig. 1.-THRUST COLLARS OF THE SHAFT. 

J , itutifie �mtti,au. 
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. Shifts of five men each were employed, who 
worked night and day in six hour watches, operating 
with hand drills. The metal remaining outside the edge 
of the holes was chiseled a way 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 0 Fig. 5. ) 

To get at the shaft collars and per-

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 p::ogress, and in 
a few days the great vessel will move homeward. 

o 
mit the rotation of the shaft after re- , ----------___ -=:..-1 '--___ ..J '-______ _ 

Fig. S.-SHAFT AND THRUST BLOCK. 

pairs were made, several of the thrust 
block yokes were removed. On the 
completion of the repairs the engines 

Fig. 4.-THE BROKEN SHAFT OF THE UMBRIA AS REPAIRED. 

of the fastest of the large ocean steamers, her average 'were slowly started, and the work done proved to be 
of all passages being 18'15 knots or about 20 miles per safe and successful, with the exception that, in the 
hour. course of the first two hours, the head of one of the 

On the 23d of December last, when 011 the Newfound- bolts flew 011 and a new one had to be inserted, causing 
land coast, whiie flying along under full speed, on her I several hours' delay. After this all went very smooth
voyage to New York, the chief engineer, Tomlinson, ly, the ship making about nine miles an hour, and 
discovered cracks in the main shaft. The engines were safely reaching New York on the night of December 30. 
immediately stopped and measures taken to repair the The work of repairing occupied four days' time. 
break. A very fortunate circumstance was the early discov-

The highly successful nature of the repairs and the ery of the break. Chief Engineer Tomlinson noticed 
size of the ship which, by their aid, was brought into I that the engine was not running truly and became 
port make it a subject of unusual interest. suspicious ; this led to an investigation on his part. 

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, B,nd 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. I.-THRUST YOKE OR COLLAR BLOCK. Fig. 5.-THE BOLTS STRAPPED IN PLACE. Fig. 6. -THE FINAL REPAIRS OF THE UMBRIA'S SHAFT . 

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 shows the 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 D.-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 collars of the 
shaft, as indicated in Fig. 4. There were two distinct 
cracks in the shaft, the most serious one running dia-

Fig. '1. 

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, C 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 reo lOve 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 b u t 
m o l'  e secure re
pair t h a n  that 
already m a d  e', 
and to take the 
ship to England, 
where a 'new shaft 
c 0 u I d be more 
quickly put in ;  
while the vessel 
could at the same 
time be generally 
overhauled f o r  
the expected great 
passenger traffic 
of next summer, 
due to the open
ing of the World's 
Columbian Expo
sition. 

The p I a n of 
final repair is as 
follows (see Fig. 
6) : The fractured 
portion of t h e  
main shaft is cut 
out even with the 
facp,s of two of 
the thrust collars. 
A short section of 
steel, correspond-

Fig. S.-THE THOIU'SON COUPLING. ing in diameter to 

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. 

the s h  a f t ,  and 
gonally from flange to flange on one side of the shaft. fl a n g e d or col'J.'he irst thin¥ done on �covering tbe injury was lared at b o t  h 
to I!upport t}:!te shaft by pass�nll a cha� cable under ends, is thel). set 

. the shaft, which chain was secured to the steel beams in to flll the space 
above it. To ena.ble these beams to take the strain that was occupied 
they were shored up with timbers. Next, three holes by the fractured 
were drilled through the collars of the shaft on each parts. The collars Fig. e.-THE THO.PION COUPLING AI APPLIED. 
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JANUARY 14, 1893·J 
THE KANGAROO A S  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 find 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 spars in 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 tfte 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, 
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 Ia savate in 
preference to Ie 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 
profit. 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 it is shocking 
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 GaM Engine 

Nolseles •• 
Mr. P. Simon has been 

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 
the following in a recent num
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 B 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 two halves, 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 gov
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 

J t it.tifit �tUtrital. 
manufacture of his ink, and none of them is in the se- End-on Launehe8. 

cret. None of them has yet seen Mr. Eddy in the in- As nearly all vessels . built in lake ship yards are 
teresting act of mixing the ingredients of which the ink launched beam-on, there is not so much computatiOll 
is composed. MI'. Eddy locks himself up in his own necessary, but the incline of ways, thickness of grease, 
room two weeks in each year, and it is there and then etc., are figured to a nicety when large steel rnerchant 
that he mixes stuff enough to supply the government or naval vessels are launched on tidewater. Experi
with ink for the ensuing twelve months. ence and guesswork are not sufficiently reliable where 

The process of locking himself up surrounds Mr. the safe delivery of a $1,000,000 or $2,000,000 hull is con
Eddy with an air of romance something like that of cerned. With mathematics and applied scieIlCe the 
the man whom Balzac made to search for the alkahest, time required for a hull to travel from the blocks to 
the only difference being that the alkahest fellow shut the water can be figured to a secoud. On tidal waters 
himself up for a lifetime and got nothing, besides alien- the launch m11,St take place exactly on time. Prepara
ating the affections of his wife, while Mr. Eddy locks I tions are made for it, says the New York Sun, before 
himself up for two weeks and gets $50,000 a year. the keel is laid. The incline of ways has to. be figured, 

The widely circulated story to the effect that the man and it usually is from � to 1 inch to the foot, the 
who invented rubber tips for pencils made $200,000 is heavier the vessel the less incline, of course. The City 
contradicted by a Philadelphia paper. The original of Paris had � inch and the Columbia 13-16 of an 
inventor, it says, got little or nothing. It was some- inch. It was thought the latter would launch in 30 
body else who got the money.-Author unknown. seconds, but it only required 29. Over five tons of tal-

• , . , • low was used, and as it was very warm, about 15 per 
An Alealea (Jrop. cent stearine was mixed with the tallow to keep it from 

From Bakersfield, California, comes the report of a running. The weight of the vessel and buoyancy of 
yield of alfalfa which is hard to beat. E. Chauvin's the water are important factors to be determined. 

THE KANGAROO AS A PRIZE FIGHTER. 

place near Delano is wa.tered from an eight·inch arte
sian well 704 feet deep. This gives a flow of 3� inches 
of water, all of which runs into a reservoir, from which 
it is drawn for irrigation purposes as it is needed. 
Three years ago when the alfalfa was first seeded in a 
small 1!eld 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 grpws from an inch to one and a ·· half inches a 
a day, an1'fwhen cutting time oomes around it takes 
four horsE'S to pull the 

"
mower with ease. 

The rec£rd thus far th� season .is this : April, 2 tons 
per acre ; <  May, 2� tons ; June; tJ tons ; July, 2%' tons ; 
August, 214 tous ; September, 2 tOns, a total thus far 
of 14� tons pe� 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 alfljlfa 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 similar acres were 
also cbaIiged into alfalfa fields. 

When the vessel is half off the 
ways, their height from the 
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 hue 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 ill the hull. 

When the ho�r for an end
on launch approaches, most 
of t h e  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
nal is given and the men 
drive home the wedges. The 
vessel is lifted just clear of 
the keel blocks and rests on 
t h e  w a y  s .  Alternate keel 
blocks are knocked away, be
ginning at the stern. Another 
.. wedging up" follows, and 
then all the props at the sides 
are removed. After a rest the 
t h i r d 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 treason, made arrangem�nts with a friend to 
ca�ry on �ret correspondence. A letter from the 
prisoner, giving the necessary directions to his friend, 
was read in c_t. An omciaJ inquiry was made, . and 
some intE¥'estitig information !lupplied by the Convicts, 
from which It was shown that when. private nJlws was 
to be supplied to a p�oner, 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 l>etween the lines written in 
milk, he could make this

'
perfectly decipherable by 

rubbing it over with' a. dirty tinger or an old slipper; 
Another ingenious . form of secret oorrespondenoo coJ).
sisted ()f leaving letters out of words, as if the writer 
were illiterate. The omitted letters put together formed 
the requisite words and sentences. 
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The Induence oC the Clbnate oC Japan on the The following is a statistical table of maladies of the find that the locomotives were now in operation." 

OrganislD oC the European. respiratory organs occurring in the native born : They start, and make various surmises as to the rate ; 
BY DR. MICHAUT. OF YOKOHAMA, EX-INTERNE OF HOSPITAL. Number of deaths : 1884, 104, 260 ; 1885, 136,985 ; 1886, some calculated it · at twenty miles an hour. In the 

The Archipelago of the Rising Sun, bounded on the 132,565 ; 1887, 126, 332 ;  1888, 128, 613 ; 1889, 134,882. midst of this discussion an alarm is given from the rear 
north by the glacial regions of Kamchatka, extends Next to the affections of the nervous system, the and loud cries of " Stop the engine !" come from the 
almost to the T ropic of Cancer on the south, from maladies of the respiratory organs produce the greatest windows of every carriage upon the train. One of the 
which it is separated only by a distance of 10°. Hence number of deaths. The former, however, are daily in- rear coaches had broken an axle, and several passen
the climate of Japan is necessarily variable, and pre- creasing in frequency. gers were killed and injured. The ex-President of the 
sents, in accordance with the locality, a great disparity The European sojourning in Japan is particulary af- United States, " Mr. Quincy Adams," was on the train. 
of conditions. At the south the mean temperature fected through his nervous system and his respiratory By his-direction an inquest was held upon the deceased 
is 17' (with a maximum of 34'5') ; oranges and bananas organs as a result of the humidity and the abrupt. and the train moved forward to Bordentown. Phila-
abound, as also the entire series of tropical maladies- changes of temperature. delphia was reached late in the afternoon. 
diarrhooa, infectious fevers, dysentery, the anremia of 1. Effects on the respiratory apparatus : The number He traveled several times between Philadelphia and 
the torrid zones, etc. In the north of Japan the mean of movements is augmeuted. The tension of t,he aque- Baltimore hy steamboat without adventures worthy of 
temperature is 8° (with a minimum of -23'), and here ous vapor being very great, that of the oxygen is di- record. Again he is in New York for the New Year's Day 
we encounter the flora of Norway and a considerable minished with resulting reduction in hrematosis, thus of 1834, and at 7 A. M. on January 12 starts off again for 
traffic in the furs of Si berian fauna, bear, otter, etc. opening the door to all maladies through depression of Philadelphia. This time the steamer went to Amboy by 

The central portion-from Nagasaki to Tokio-goo- " ! nutrition-from rheumatism and diabetes to gout and the route outside of Staten Island to avoid the ice. Soon 
graphically speaking and considering its latitude; anremia, which are everyday diseases in Japan . . Oon- after starting o'n the train an axle of the tender broke. 
should rejoice in a temperate climate. Unfortunately, trary to the prevailing notion, Central Japan possesses The engine was " speedily arrested. " A sound axle 
t his climate is disturbed by oceanic and atmospheric a climate exceedingly fa'Vorable to the development of was drawn from a car to replace the broken one. The 
currents, extremely variable in character, rendering anremia. car that supplied the axle was drawn out of the line, 
absolutely capricious the weather of the seashore-the 2. Effects on the nervous system : The climate of its passengers were put into the other cars, and the 
one part which has been opened to foreigners by treaty. Japan, through its humid heat, depresses the nervous train went on. The railroad this time takes them eight 
The climate of Central Japan defies definition ; its system. Hence diminution of physical activity, en- or nine miles beyond Bordentown, where a dozen four
quality can be only approximately described by stating feeblement of the cerebral faculties, followed by apathy, horse coaches are in waiting. The steamboats were 
that it is maritime, humid, rainy. somnolence, and complete prostration of the powers. not running on account of the ice. 

An incredible variability, an atmosphere almost con- Such are the different phases experien.ced by a Euro- The real terrors of the journey now began. The 
stantly saturated with moisture (save in winter and dur- pean residing in Japan. coaches first traveled through a narrow lane, with ruts 
ing a part of the autumn), an extremely long rainy sea- In order to withdraw from the pernicious influence over a foot deep. Mr. Power rode on top of the coach, 
son, persisting during almost the entire spring and sum- of the climate, the foreigner must endeavor to spend and was kept busy dodging the branches of trees. The 
mer ; such is, in resume, the tableau of the climate of the summer at the north-at Yeso or in the north of driver kept speaking of the great road soon to come, 
Central or Middle Japan. Niphon-where the climate is dry and invigorating. but here our traveler concluded that if his head was 

The abrupt changes of t€mperature, with occasional In brief, the climate of Japan, like many countries safer his neck was in greater peril. The frozen ruts 
variations in a single day of from 15° to 16°, render the of the remote Orient, is far from healthful for Euro- were so bad that he fully expected the driver to give it 
climate specially disastrous to strangers predisposed to peans. The acclimatization of Europeans in Japan up, bu(he coolly steered around all impediments. In 
affections of the respiratory passages and of the lungs. necessitates certain hygienic precautions, which will be one case he abandoned the road for a hundred yards, 
The' recurrence of the seasons and their climatic charac- set forth in a later article. crashing through shrubs breast high on the right bank, 
ter, so devoid of regularity, render it impossible to de- In a general way we may simply add that, while su- where the other coaches followed him. Our traveler, 
termime definitely the proper season for the sojourn of perior to the climate of Cochin China and India, the who was a" fox hunter among his other accomplish
foreigners in the region comprised between Nagasaki climate of Japan is inferior to that of Tonquin in many ments, says one could almost back one of these coach-
and Tokio. It may be said that in Japan, and par- respects.-Bulletin Generale de Therapeutique. men to take his coach across country after the fox 
ticularly on the eastern coast, prediction of the • • •  , .. hounds. At Camden, with much trouble, the frozen 
weather is purely mythical, not only from ' day to day, Traveling In AlDcrica Sixty Years Ago. river was crossed and Philadelphia was reached at four 
but even from morning to evening. In 1833, 1834, and 1835 the actor Tyrone Power visited in the afternoon. 

In the following are given some official statistics, America, and his observations on the United States I Another striking description tells of his journey from 
which present more definitely the actual facts : were published in two volumes. To-day, after the lapse I Baltimore to Washington. For this a special coach 

of nearly sixty years, the book is most interesting read- i was chartered by their party, and about 9 A. M. they 
METEOROLOGICAL OBSER'VATIONS DURING 1890. 

Average humidity of the atmosphere . • . • . . . . . • • . . . • • . •• • • 

Mean tension of aqueous vapor contained in atmo8phere. 

ing. The time of his visit was the beginning of the started. Although in winter, the air was mild as in 
78 steamboat and railroad age. Fulton's work had begun May_ The turnpike was reached-he can compare it 10'SO 

Maximum . temperatnre • • • • -. . . . ... . . . . . . . . . . . . . . . . . . . . . .  . +3Ii'flO - ,  to produce worthy effects, and the construction of rail· to nothing.' .He says that a Cumberland fell plowed 
Minimum temperatnre • • • • . • • • • • . . . • • . . . . • • • • • • • • • • • • • • • •  -5'SO roads was just beginning. It is hat"d to realize the dif- up at the end of a very wet November would be the 
Number of rainy days durin/( the year . • • • . . . . • . • . • • • . • .  

Number of days of clondy weather • . . • . . . . • • • • • • • • . . . • • • • 

181 ference these sixty years have wrought in the counten- Ba.th road compared to it. "He looks along the " river 
143 ance of the land. of mud " with despair. Some of the holes they wallowed 

Clear days . • • • • • • • • . • . . . . • • • . • . • . •  " . . . . . • . . . . • • • . • . . . • • • .  43 

Thus out of 365 days it rained during 181 days, the 
sky remaining clear duriug 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 tu oorculosis 
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. It is a curious 
fact that the rheumatismal affections, so extremely fre
quent among the Europeans inhabiting Japall., are re
latively rare (0 '91 per ceut) among the Japanese, the 
natives owing this immunity to their peculiar hygiene 
more than to their heredity. The use 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 convincingly 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 simple truth. 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
nat.ion 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 Japau 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 cilre. Often a. resulting a.phonia. is present. 

Power appears to have been a great sailor, and his through he thought would swallow the coach. Some-
thirty-five day trip across from England was quite to times three of the horses were down together, but his 
his taste. After the ship sighted Barnegat Light the driver, Tolly by name, felt " pretty certain the coach 
probabilities of reaching New York the next day were must come through, slick as soap." After nine hours' 
the subject of wagers. The ship then did manage to hard driving the Capitol at Washington appeared in 
get as far as the entrance of the Narrows. Here, to ac- sight. A steep hill faced them. A roa.d that " looked 
celerate matters, a party of the passengers engaged the like a river of black mud " went up one side ; the other 
pilot boat to take them to Staten Island. They left side was seamed with tracks, where coaches had desert
the slower sailing �hip behind them, and as they got in ed the regular road. They, too, tried across country, as 
toward the island hailed the ferryboat, which was j ust our traveler calls it, and at last reached the capital, 
starting. She changed her course for them, took them leaving two coaches, which had left Baltimore three 
on board, and at last the city was reached. hours before them, " hopelessly pounded in the high-

The Bowling Green reminded our traveler of Cape way ; regularl, swamped within sight of port, for the 
Town, Broadway of the Boulevards of Paris. In the capital was not over three or four hundred yards 
Battery Park, the next morning, he found a party of from them." The Unfortunate passengers were all out 
emigrants camped out in the open, where they had assisting to unharness and unload, designing to use 
spent the night. Three hours later he sees the same both teams before a single vehicle, extricating one at a 
family, with their belongings packed on a clumsy time. 
wagon, going up Broadway, their first step on a jour- The Pennsylvania Railroad for the past few years 
ney of two thousand miles that was before them. has been improving its roadbed. The curves have 

On September 11 he starts off for Philadelphia by been straightened and better time to Washington is 
the " Camden and Amboy line of steamboat and rail- promised. We are told of the time saved by straight
road." Going through what he calls Raritan or Amboy ening a single curve, perhaps the fraction of a minute, 
Creek, now Staten Island Sound and the Kills, he reach- but it is thought well worth the cost. Similar improve
es Amboy and takes the train. The "loco-motives" not ments are being executed by the Baltimore and Ohio 
being in condition to do duty, they start off with horses Railroad, the cutting off of fractions of minutes being 
at the rate of about eight miles an hour. At Borden- aimed at. The sum total of time to be saved can be 
town the railroad stopped, and our traveler completes but a few minutes, or perhaps half an hour at the best. 
his trip by steamboat. Water service was: decidedly How striking is the compa.rison betweeen Power',;; nine 
ahead of land service. Philadelphia was reached in hours' drive from Baltimore to Washington and the ef
darkness, and here he was assailed during the watches forts of modern enginet'rs to cut off five minutes from 
of the night by what he calls " those incarnate demons, the modern railroad journey of three-quarters of an 
the moschetos," which " did hum and bom and bite hour hetween the same points I 
and buzz." • ' . '  • 

His return to New York only took seven hours, and A NEW developer has been recently introduced to the 
at 5 P. M. he started for Boston on the nobl.,st steam public under the nalne of glycin. It is obtained by the 
vessel he h� yet seen. At seven the nex.tmomingthe action of chlor-acetic acid on amido-phenol, and is a 
steamboat "reached Newport, went on to Providence, pulverulent mass, readily soluble in water, to which a 
and there he took a stage coach for Boston, reaching small quantity of alkali has been added. The solution 
it at half-past three, doing the forty miles of road in thus formed is almost colorless, and keeps well by the 
five hours. The whole trip from Philadelphia took addition of sulphite of soda. The following are two 
thirty-two and one-half hours. Hopes, however, were formuIre suggested by Dr. Eder : Glycin, 5 parts ; sodi
held out that when the rll.ilroad to Providence should ium sulphite (cryElt.), 15 parts ; potassium carbonate, 
be completed and an improved steamboat should be 25 parts ; water, 90 parts. For use, dilute with three to 
put on the route, eight or nine hours might be de- four volumes of water ; or glycin, 8 parts ; sodium suI
ducted from the time between Boston and New York. phite (cryst.), 15 parts ; sodium carbonate (cryst. ), 22 

He returns to New York, and ou Octooor 8 starts off parts ; water, 200 parts. Use full strength. Glycin is 
with the lark for Philadelphia. At Amboy, as before, a slow developer, giving exceptionally clear whites, and 
he took the train, IWd " every one was deliBhted to promises to be of use in photo-mechanical work. 
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T HE  . .  NATIOlIJAL " 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, etc. , with only 29 keys to 
learn and manipulate. The machine occu
pies a space of only 9 by 12 inches, and 7� 

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 p�nting point as the main 
frame upon which the carriage moves is raised and 
lowered, and for a correction the carriage is moved 

-0 j --'--' 

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 JDIloChine 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, withou<: any of the delicate 
and complicated wooden levers, com- 46.- - - -- - - -
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 51- - -
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 39 - - - - - - -
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. 35, and No. 22 marking the feed roll. 
Iu the back view of the frame 111 mown 

J ,itutifi, �mtri'JI. 
the bell-operating mechanism, 26 being the bell ringer, I are afterward removed by means of flat grindstones 
29 an intermediate bell pawl, 40 the bell ringer wheel, called filing machines. A "  spit " of these double 
and 67 an intermediate bell pawl stop. The bell can l needles is next placed between a hand vise, termed. 
be set to ring at any point from 5 to 70 on the scale. " clams," and divided into single ones, requiring only 
The " N  !Iotional " is the result of a high degree of to have their heads " rounded " by filing to furnish the 

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 
Typewrite 0. , 715-719 Men Street, Philadelphia, Pa. 

.. . . � . 
Ho_ Needles Are Made. 

les are manufactured out of superior quality of 
t 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 

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 bard
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 tham ; 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 mecbanical 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 the leather in order to thoroughly 

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 indu�try 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 . 

" NATIONAL " TYPEWRITER-BACK VIEW 011' FRAKE. 

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 thai; 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., 0'03 of an inch, it will be readily appar
ent that the above process involves considerable accu
racy and skill. The " burrs " produced by stamping 

polish them. Finally they are counted and stuck by 
women into cloth, wrapped in paper, and labeled for 
the market.-Chicago Journal of Commerce. 

. � . . . 
Auto_.tlc Letter Express Delivery. 

The London post office has just placed in front of 
the Royal Exchange, as an experiment, au automatic 
boy which is intended to be an adjunct to the express 
deli.very 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 communit,ation may be written, resting 
upon a small desk which falls from the front of the 

- - -65 

_ 20 

- - - - 17 

bOL 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 not 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 a.bout 

- . . - - - - - - - - - - - - - · · -44 
time for people " to  set about clearing 
.away the miserable sepulchers which 
abound throughout the country under the 
name of bath r06nis, and to construct 
rooms for the performance of their �y 
ablutions in harmony with the import
Allee and necessity of bodily cleanliness." 
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RECENTLY PATEN TED INVENTIONS. 

Engineering. 

LOCOMOTIVE SIGNAL AND BRAKE.
Samuel .T. K. HassaU; Penrith, New South Wales. This 
illvention 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.presBure brake. 
A pllrt 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 apparatns with such plate 
cansing the bral{es to be applied and a whistle to be 
80unded. The striking plate is placed some distance 
in advance of the ordinary signal, and is .0 connected 
as to always give the alarm and apply the brakes on a 
train approaching a signal set to indicate danger. 

S I G N  A L  W H I S T L E. - William M. 
Smonse, Gettysburg, South Dakota. This is a simple 
form of locomot.ive whistle more especially designed 
to antomatically sound a signal on the approach of the 
en!(ine to high way crossings or other places. A valve 
connects the steam snpply with a cylinder containing 
a piston, or with a port leading 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 antomatically 
operated, requiring no attentIOn from the engineer, 
while the sounds or bhwts can be varied for any de. 
sired aigna!. ' 

SPARK ARRESTER. -John E. Zimmer
man, Trinidad, Col. Within the smokestack, accord
ing to this invention, are top and bottom cross bars 
which snpport a central vertical rod, around which is 
8ecnred a spiral wire netting sheet, contacting at its 
outer margiual edge with the inner walls of the stack. 
All sparks and cinders passing npward are thns so in
terrupted in their movement, and kept so long It time 
in the smokestack. that they will be extinguished or 
broken up. 

Raihvay Appliance8. 

C A R  A X L E  B o x. -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 jonrnal brass bearing, being hollow to 
serve as a grease box if required, and having fianged 
end. aud .ides fitting against the top of the box, with a 
central post also bearing against the top of the box 
directly beneath the carrying spring. The top of the 
.hell on which the carrying .pring bears i. thus .o snp
ported as not to be exposed to any bending .train, a 
direct crushing .train only being tran.mitted throngh 
the metal. 

C A R  C O U P L I N G. -Henry Gallager, 
Savannah. Ga. The drawhead of this coupler is formed 
with an inner longitudinally extending face containing 
a vertically disposed .emicircnlar recess in which 
turns a half bolt connected with an arm and pin, a rod 
cOQnected with the arm reaching to one side of the 
car, and the,e being means for lockiug the arm in 
place. The construction is .imple and durable. and 
the coupling is effected automatically, it not being 
necessary for the trainmen to step between the 
cars. 

C A R  COUPLING. - John H. Crumb, 
Burlingame, Kansas. Combined with a drawhead hav
ing cavities for receIving an ordinary hnk and holes 
for the link pins, and provided with a nib, is a .priug
actuated book to engage the nib on the coupling of an 
adjacent car, tbe hook having shonlders to engage the 
spring to hold the hook either open or closed. The 
coupling 18 automatic. and may be nncoupled from 
either the top or side of the car, and may also be used 
a. an ord inary coupling, nsing a link, while provision 
is made for simnltaneously cioslDg the air brake pipe 
witb tbe uncoupling of the coupling. 

Mechanical. 

CRUSHING R 0 L L. - Daniel Brennan, 
Jr .• Bayonne, N. ,J. Tbis invention relate. to rolls 
con.ieting of a center or core and a removable shell 
which may be renewed when worn, the improvement 
providin!( for the accurate and secnre fixing of the 
shell to the center withont the necessity of boring the 
shell. Tbe inventiOn embraces a novel manner of ar. 
ranging and .ecuring the wedge blocks, a keeper a�sur
ing the proper position of the .hell longitudinally of 
the center, 

BOLTING REEL. - Cyrus Bolenbaugh 
and Ezra B. Wagner, Warsaw, Ind. A series of cyhn_ 
drical agitator plates is fixed to turn on the main 
shaft, but withont longitndinal movement, while a 
sepl\rate and independent onter bolting cloth frame is 
snpported at its ends from the sbaft by springs, a re
ciprocating sleeve or collar on the shaft reCiprocating 
the bolting cloth frame agalDst 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 li:rade the material 
pas_ing throngh it. 

BRICK CUTTING MACHINE. - Charles 
T. Fitch and Andrew Schantz, Perth Amboy, N. J. 
Lever. are fllicrumed at tbe sides of a main table on 
which slides a feed table, there being a connection be
tween tbe levers and the feed table, and a cutter com
pri.inll a head is connected with the lever., while a .haft 
is jonrnaled in the frame and wire. are stretched be
tween the head and the shaft. Tbe cutter. are actuated 
directly from the levers, and the feed table indirectly. 
The blocks of clay as .oon as cut are automatically

' 

pressed from the cutter. and delivered to a table, to be 
removed thence for drying. 

STAVE JOINTING MACHINE. - William 

providing Improved means for operating the bilge
forming devices. The bilge formers are held to re
ciprocate on a main frame, and the drive .haft i. 
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 pa.sing .tave 
are opera ted to throw the rack frame in mesh with the 
gear, in connection with means for carrying the stave. 
To cut staves for harrels of uuiform lene;th but differ_ 
ent diameters it is only nece •• ary to place bptween the 
guides former. having the proper bilge gauge. 

SAw.-Albert Smith, New York City. 
This invention consist. of a spring-pre.sed guard 
fitted to slide alongside the saw blade, the rear end of 
the guard pres.ing against a coiled spring in a tnbe in 
the handle of the saw. The improved implemeut is 
more e.pecially de.lgned for cutting keyhole. in door., 
etc •• the operator taking hold of the guard to guide the 
saw. 

AKricultural. 

TURNING PLow.-Philip J. Ebersohl, 
Centreville Station, Ill. Thi. invention provide. a 
quickly and easily applied plow attachment which will 
effectually serve to turn weed., stnbble, corn stalk., 
etc., under the gronnd. It consist. of a .pring-pre.sed 
shaft adjustably attached to a face plate and carrying 
a tnrning fork who.e lateral movement is regulated by 
a .top 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 gronnd and 
from close proximity to the mould board when nece.
.ary. 

SEED PLANTING MACHINE.-Robert 
B. Snell and Burton Smith, Monnment, Kansas. A com
bined disk harrow and "eed drill is, by this invention, 
provided with a novel form of feed regulator aud de
livery tnbe, the lateral being flexible, longitudinally 
adjustable, lock-lapped, of .heet metal, formed of 11 
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 
gange strip. 1D it. 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 bindmg 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 diumeter and wide to 
readily pa •• 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 combination. of part •• 

Ml8cellaneoull. 

CARBURETOR. - William and James 
Falley, Lafayette, Ind. 1'he enrichment of natural gas 
by .upplying it with .ufficient hydroca, bon to render 
the gas fit for iIlumiuating purpo.es i. the e.pecial ob
ject of this invention. Instead of the gas being di
rected over a carbureting liqnid, or through perforated 
absorbent partitions saturated witb such IIqnid, a car
bureting ve.sel is provided in which the gas enter. at 
the.top of the ca.inl', pa.ses downward and then np 
through a perforated plate, through the body of tbe 
liqnid hydrocarbon. to the outlet at the top. The hy
drocarbon liqnid i. by this process kept constantly ag
itated, facilitating tbe taking np of the good qualities 
of the liquid by the ga •. 

GENERATOR.-William R. Macdonald, 
Allegheny, Pa. Thi. invention provide. a heater hl'v
ing a fire box and water tube. and water compartments, 
a steam generator being arranged in the water heater 
and heated from the fire box, while the pipes of an 
ammonia gas generator extend into and through the 
water tube compartments and steam generator to derive 
the nece •• ary heat to produce the gas. This generator 
is designed to comfortably heat and cool and supply 
fresh air to apartments. the pipe. and radlstor. nsed in 
winter for heating being employed in summer for re
frigerating purposes. 

PILE PROTECTOR.-John W. Lowman, 
Vickshurg, Miss. According to this invention the head 
or face of the pile i. provided with a woven wire fac
ing, whicb i. incorporated with the impact face of the 
pile by the fir.t 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. 'l'his invention provides a device for 
• npporting a hose at an elevation, to provide a pas.age 
beneath for vehicles • •  treet cars. pedestrIan., etc., with
out interfering with the fiow of water througb the bo.e. 
The device has pivotal l y  connected and vertically ad
ju.t,able legs, with tackle. hoi.t block and cable, guide 
ropes belDg attached 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 .mall space for 
convenient transportation and .torage. 

H O S E  N O Z Z L E  GUIDE.-James N. 
Brewster, Coney Island, N. Y. According to this in
vention a ball having a through hore to receive the 
nozzle i. fitted in a .uitable support or .ocket in the 
wall of a bnilding, or partition of a room, or tbe deck 
of a ve •• el. etc., to permit the insertion of a hose noz
zle, .o that the water may be directed to the Interior 
and the tIre succes.fully attacked without tbe necessity 
of the firemen entering the room or apartment, and the 
drauj(ht occa.iolled by opening door. will be avoided. 
The diameter of the ball i. according to the thicknes8 
of the wall, and the socket and ball embody several 
novel featnres. 

MINE CAR.-Homer Durand. Stark
ville, Col. Tbi. car bas the bottom of its body extend· 
ed beyond the end., the extension being cnt away at 
the center to form two projections adapted to engage 
aud open a door in a mine .haft. a. the car travel. down 
the track in the .haft. 

J. Wright, Cooperstown. Pa. This invention relates G U N  S T 0 C K ATTACHMENT.-Ralph 
to a former patented.invention of the same Inventor. TOWIlllend, New York City. This i. a device to check 

the recoil of the gun, and con.i.ts of a band of yielding 
material .urrounding the butt, a rtgid .tock plate being 
connected with the band at its onter 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 th� stock and the rear end of the 
device. and the chamber having outlets or vents throllllh 

the eighteen chapters are each to be con.idered a sepa. 

rate primer. The last chapt�r, a 80rt of r68U11I6, 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. 

the band. The device may be readily applied to any 
gun, and when n.ed the recoil will have little or no ef Thi. work is one of decided merit from the emi-
fect npon the shoulder. nently practical treatment of the subject, the number 

C A B L E  C U T T I N G  DEVicE.-John 
of illu.trations used and Its extensive glo •• ary. Tbe 
day i. rapidly passing by when an advanced workman 

Sqnire. and Challe. Petrie, St John •• Newfonndland. can snbsist witbout literature. In the production of 
A lever I. fulcrumed upon a banger adapted to travel on snch work. as this, the publisher. are doing an excel
the cable. the han2er carryiug a knife having a sliding lent service to the mechanical world. 
movement and connected by a link with the cable. and 

A the lever being connected at one end to a cord. The 
device ie desili:ned to be sent down a cable to a point near 

MANUAL OF BACTERIOLOGY. 
George M. Sternberg, M.D. 
York : William Wood & Co. 
Pp. xii, 886. 

By 
New 
1892. the anchor, when by pulling on the cord the cable may 

be cnt close to the anchor, in the event of a sudden 
storm or emergency when ther� Is not time to heave up 
the anchor. 

V E N D I N G  M A C H I N E.-Adolph F. 
Schneider, New York City. The mechanism of this 
machine i • •  imple. compact and durable, and the ma
chiue is de.igned to deliver merchaadisc of any de.crip
tion. Tbe constrnction is such that if the delivery 
mechani.m is operated when a coin has not been placed 
in the machine no injury will result, and should one or 
more coin. hecome fa.tened in the throat of the ma
chine the operative mechani.m will not be in the lea.t 
affected. 

FENCE.-Alfred P. Le Gros, Louisville. 
Ky. Thi. invention relates to fences to be made from 
cast or .tamped sheet metal, a. distinguished from a 
twisted wire fence. Loop or strap-like connections are 
made to freely link togetber the body part. of adjacent 
sections. while picket-like legs at one end of each sec· 
tion have eye. or loops 1D whi ch enter pintle-like pro
jection.. The fence is mainly de.i2ned as an ornamen
tal border for fiower bed., etc., the section. being easily 
fitted together and qnickly erected. 

TUNING PIN. - William A. Smith, 
Butte City, Montana. Tbi. pin has a tapering .hank 
fitting at an angle in a conical slanting aperture in 
tbe metallic backing of the frame, the small end of the 
shank being threaded and engaged by a nut abntting 
again.t the rear surface of the backing. The pin is 
not liable to tnrn In it. bearing., Is cheap to manufac
ture, is arranged to take up wear, and adapted to keep 
the in.trument in, tune for a long period. 

TWINE HOLDER. -John E. Tracy and 
Arthur N. Graham, Chicago (No. 162 Ea.t. Wa.bingiou 
• treet, room (2). This is an improvement in suspen.
ible holder. for receiving a ball of twine, the device 
freely delivering the twine a. reqUIred for use, and au
tomatically winding up the slack .trand. to prevent 
waste or inconvenience from the; trailinli: end of the 
twine ball lying around In the way. 

IRONING TABLE.-Richard D., Philip 
and Cbarle. Voorhee., Flora, Ind. This table has two 
pivoted leg •• one folding withiu the other, a brace bar 
of a spring character connecting the lower portions of 
the leg •• whereby tbe bO"lrd may be quickly opened In 

position for use or folded in compact form. 

RECLINING CRAIR.-George Weber, 
New York City. Tbi. invention covers various novel 
details of constrnction aud combination of part. for 
a chair of commodious form and shapely appearance, 
the adjnstment of part. being readily changed to make 
it into an arm chair, a rocking chair, an ex.tension re
clicing chair, or a couch, the memb�rs being also 
adapted for compact folding together to facilitate stor
age or shipment. 

CLOTHES LINE SUPPORTING LINK.
Andrew BnlDner, New York City. A wooden link bar 
longitudinally .Iott,ed is diagonally severed through 
one of its member., aud .trengthened at the ends by 
tran.ver.e pintle. having washers. the plntles forming 
supports for pulleys. The device form. an inexpen.ive 
link connection for two strands of an endless clothe. 
line. traveling upon the upper and .ustaining the lower 
strand, whereby the hanging of clothe. upon or remov· 
ing them from the line is facilitated . 

B U S T  F O R M.-Ellen Donnelly, New 
York City. A casing, preferably ruled with mixed 
cotton and .awdu.t, is shaped to simnlate the human 
figure. inclndin2 tbe arm., and extending upward in 
the casing i. a standard with a cros.-bar, the arm .ec
tiona baving a ball and socket connection with each 
otber and with the cro.s-bar. The form thns made is 
desirably ela.tlc and yielding, and the arms may be 
manipnlated somewhat a. a human arm . 

PUZZLE. ,-Henry F. Kei!, New York 
City. In a flanged or dished board or plate, adapted 
to be o.cillated or reciprocated by the hand, i. held a 
num ber of ball. of various sizes and one large hollow 
ball, of sufficient .ize to permit the smaller balls to en
ter and be held in It. The game of puzzle consists in 
keeping all the ball. in motion, and causing the smaller 
ones to enter and be beld in the larger one. 

DESIGN FOR A WINDOW S H A D E . 
William F. Patterson, Jersey City, N. J. Thie design 
con.i.ts of a pictorial representation of the landing of 
Columbus, surrounded by a border of combined scroll 
and leaf like character �nd .hielded like figures. 

NOTE.-Copies of any of the above patents will be 
fnrni.h�d by Munn & Co., for 25 cents each. Plea.e 
.end 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, A. M. New York : The W. J. 
Johnston Company, Limited. Lon
don : Whittaker & Co. 1893. Pp. 
306. Price $1. 

' Profe.sor Houston in this work really produces a 
concise treatise on the tltular subject. The book pur
ports to be a seriee of advanced primer., 80 we presume 

It is perfectly obvions that Dr. Sternberg's immense 
work, one de.tined to take a fixed position as a cla.sic 
in the science. cannot be adequately reviewed here. It 
is a large octavo with nearly 750 page. of text, 268 en
graving., in addition to heliotype and chromolithol(ra
phic plates. It contain. a bibliography of 108 pages and 
a rea.onably full index. Thi. mnch tells of the make.up 
of the book. Dr. Sternberg'. world-wide repntation 
must be relied on to tell the re.t. Any one examining it 
mnst be irre.istibly attracted toward it. subject and 
feel like following in the steps so ably and fully indi
cated by the anthor ; for the work does not merely de
scribe micro-organism., 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 animal.. In the 
earlier sections it gives numerous III ustration. to il
lustrate the apparatus and the nse made of it. 

TIME AND TIDE. A romance of the 
moon. By Sir Robert S. 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 mo.t attractive 
little work. coming in 'this .. Romance of Science " 
serie.. Sir Robert Ball is known among the mORt in
tere.ting expositors of astronomy in the popular sen.e 
that we have, and these two lectnre., for of such the 
'book i. compo.ed. are to be confidently recommended 
to our readers. A. a matter of interest we note on the 
fronti.piece is a view of the moon from one of Mr. 
Rutherfurd's beautifnl photograph., which tribnte to 
the work of onr American amateur photographer must 
be dnly appreciated . 
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TABLE OF CONTENTS, 
L Elegant plate in colors, showing a very attractive 

dwelling at BrIdgeport, Conn., erected at a cost 
of $15,()()() complete. Floor plan. and perspective 
elevations. Joseph W. Northrup. architect, same 
place. 

2. Plate in colors showing a residence at Armory Hill. 
Springfteld, Mas.. Two perspective vIews and 
floor plans. Mr. Francis R. Allen, architect, Bos
ton, Mas.. An excel lent design. 

S. A cottage at Brookline Hills, Mass., erected at a 
cost of $4,825 complete. Perspective view. aud 
fioor plans. Messr •• Sheply, Rutan & Coolidge. 
architects. Boston. A picture.que design. 

4. A dwelling erected at Holyoke, Ma ••.• at Il co.t of 
$6,500. Floor plans, perspective, etc. Mr. G. P. 
B. Alderman, architect, same place. 

5. A very attractive and convenient .table and car
riage house erected at Plainfield. N. J. , at a cost 
of $1,500 complete. Messrs. Ro •• iter & Wrili:ht. 
New York, architects. 

6. A residence recently erected at Plainfield, N. J . •  at a 
cost of $9,175 complete. A picture.que de.ign. 
Two perspective elevations and fioor plans. 
Messrs. Ro.siter & Wrigbt. archItects, New 
York. 

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

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

9. View of the Union Passenger Station, Worceste� 
Mass. 

10. Mi.cellaneous content.: Combnstible fireproofing. 
-House drainage.-Roofs and roof coverings.
Wall paper •. -A plea for tbe nse of white in house 
painting.-Defective fiues.-Antiquity of glue and 
veneering.-The piping of dwellings.-Collodion 
glass.-A saw for foot, hand, or .team power, iI
lustrated.-A new court honse at Greenville, 
Mis •. -A baluster spindle lathe, ilIu.trated.
Solid partitions. 

The Scientific American Architects and Builders 
Edition is i.sued monthly. $2.50 a year. Single copie!!, 
25 cents. Forty large qnarto pages. equal to ahont 
two hundred ordinary book page. ; forming, practi· 
cally. a large and splendid MAGAZINE 01' ARCffiTEC' 

TUBE, richly adorned with elegant plate. in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Constructiou and 

allied snbjects. 
The Fullnes., Richness. Cheapness, and Convenience 

of thia work,have won for it the LARGEST CmcULATIoN 

of any Architectural pnblication in the world. Sold b, 
all newsdealers. 
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361 Broadwq, New York. 
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The charge for InseTtion wnd.er this head is one noaar a line 

for each insertion ; about ef{Jht words to a line. Ad.'er
tisemonts must ,," received at publication office as early as 
Thursday morning to appear in the foUowino week's issue 

.. U. S." metal polish. Indianapolis. Sample. free. 

J titutifit jmtritau. 
Car coupling. A. H. Renshaw . . . . . . . . . . . . . . . . . . . . .. . .  489.233 Hay .. nd stock rack. G. E. Sch .. lrer . . . . . . . . . . . . . . . . . 489.00l 1  Sheep. device for treatl,!!!> J. E. Wenger . . . . . . . . . .  489.055 Car coupling. R. S. Robertson . . . . . . . . . . . . . . . . . . . . . . .  489.092 Heated receptacle. electro-magnetically. W. Shingling bracket. E. J. w ilkes . . . . . . . . . . . . . . . . . . . . .  489.4lr.I Car.coupling. S. Shattuck. .  . . . . . . . . . . . . . . . . . . . . . . . . . .  489.393 He!l!��h'll!,i iioi 'Wai"j.· heat:.;r: · 'Tij.;, heat;;r: . . . .  489.318 ���';it.: r!g�:��;�p" oeviiii.: ·. : : :  : : : : :  : : : : : : :  : :  : :  : : :  �:lllIl 8�gg�gU;::: .f.'i{. ���� .. . ::::::::::::::::::::::.: : : : : �:m Hitching .trap holder. S. T. Smith . . . . . . . . . . . . . . . . . .  489.438 Sifter. ash. E. W. J. H. ])wenger . . . . . . . . . . . . . . . . . . . .  489.293 Car COUl'li�. C. M. Wlnn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.m :g),":�n�g:u�h?�:;�:eg:.fok:· White . . . . . . . . . . . . . . 489.355 ���·C.S�:ct'i1���.t����. �����: . . . . . . . . . . . . . . . . . .  489.088 �: a�:::glng.B�k1� ·Tiiaciier·::::::::.: :  : : : :  :00.242: �;n� Hook and eye. O. E. Schmieder . . . . . . . . . . . . . . . . . . . . .  489.096 Skating rink •• apparatns for forming, maintain-Car, dumping. H. C. Womelsdorlf . . . . . . . . . . . . . . . . . .  489.111 Hook and eye. H. S. Wedmore . . . . . . . . . . . . . . . . . . . . . .  489.053 ing. and renewing the ice fioors of, J. E. Car fender. Toplilf & Comin .. . . . . . . . . . . . . . . . . . . . . . . . 489,1ll4 Horseshoe blank rolling machine, H. R. William. 489.061 Fuller. . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . .  489.227 8� :°.it'iier�e.!t.��;,r.ibi'; baci[ fo':; �·C N: For; 489.410 :gt';.r�¥�=J'�,i'¥.,�. �a::in����� . .  : : : : : :  : :  :��:��: �:l� ���t;I������t��'a:n:;j,����:: : : : : : : : : : : : : : : : : : �.�� ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,992 Hot air registers, mOistening attachment for, J. Snow plow, D. Jacoba . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  008 

Wood pulp machinery. Trevor Mfg. Co .. J,ockport, N.Y. Car replacer. 1<'. A. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.187 HotEww!gate' r'h'e'a' ter' for 00; •. ' etc." G: if: 'Brewer::::: : �'.m �op�'f{��e�t':,�b. ��·s����t·mRaunt.h . .... .. .. .. .. .. .. .... : : : : : : : : : : Car replacer, B. E. Tilden . . . . . . . . . . .  00 • • • • • • • • • • • • • • •  489,109 \ Car, roof, P. H. Murphy . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  489,322 HubB, du.t and mud cap for venicle. J. Maris . . . . .  489,257 Spindle. duplex, J. Dutl'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489, Car, sleeping, Pearson & Rose . . . . . . . . . . . . . . . . . . . . . . .  489,089 Hydrant caps. retaining device for, S. F. Rosse • . . 489,329 Spring. See Venicle spring. Car., fender for electric or other. M. S. Stark- Ice cream freezer. C. E. Frick . . . . . . . . . . . . . . . . . . . . . . .  488,995 Sprinkler, L. M. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489,(()S 
Portable and Stationary Cylinder Boring machines. 

Pedrick & Ayer. Philadelphia, Pa. weather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,2117 Ice macbin\\l J. A. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,387 squareh folding try, J. E. Duncan . . . . . . . . . . . . . . . . . . .  489,413 
The Improved Hydraul1c Jacks. Pnnches. and Tube Carll;'f.:e������: . .  ���.��� . ���� .��. ��:�.� . .  ��:: .�: 489,281 I���a�t,:'i' Se!r'8''':.Ii· iii.i.iciitor: ' ' ·JiJi;,vator · iii.i.i2 488.994 ����kd� g��eflltpl�Y �r.:ri'iI�end . . . . . . . . . . . . . . . . . . . . . .  489.1K7 

Expanders. R. Dudgeon, 24 Columbia St .• New York. Carpet fa.tener, G. Klenk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.016 cator. Temperature Indicator. Thermome- Stave, non shrinking, R. F. Wilson . . . . . . . . . . . . . . . . .  489,063 
Screw machines, miJling machine., and drill presses. 8::; c��n�I\��::: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,(26 Indl����,<1J���\Vllhelm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,060 ��:::: b�?e��;"'i.��t';}l!,a�eJ. i.TI;�����e�:: : : : : :  �:k' The Garvin Mach. Co., Laight and Canal Sts •• New York. 8::R ����t'!�r��1-�1::i:a::.�: .��.r.�?�.� : : : : : : :  �:� ¥..�'i'. ��� �:=g��fa�j.�

n. Sto�'i;d��������?� . .  �� . .  �����.� .��� . .  ������i�: .� .. 489,37'1 
Stow fiexible shaft. Invented and manufactured by Cash regl.ter and indicator, A. I. Blanchard . . . . .  489,177 Kerway cutting machine, G. F. Grotz . . . . . . . . . . . . . .  489,30( Stove. oil. A. Q. Allis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.138 Cash regi.ter and indicator. M. N. Lovell . . .  489.38'�. 489,383 Kmttlng machine .top motion attachment, C. J. Stove, vapor, J. E. Donovan . . . . . . . . . . . . . . . . . . . . . . . . .  489.375 Stow Mfg. Co., Binghamton, N. Y. See adv., page 396. Ca.h register and indicator, U. B. Newman . . . . . . . .  489,088 Sibbald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,420 Straw carrier. W. E. White . . . . . . . . . . . . . . . . . . . . . . . . . .  489.425 Ca.h registers tablet and key locking device for Ladder. ornamental step, A. Dormitzer . . . . . . . . . . . .  488,990 Surgical apron. J. H. Morrl.on . . . . . .  : . . . . . . . . . . .  , . . .  489,132 Centrifngal Pump. for paper and pulp mill •• Irrigating M. N. Lovell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .'. 489,384 Ladder • •  tep, L. A. Wieland . . . . . . . . . . . . . . . . . . . . . . . . .  489,059 [ Suspender shackle, J. F. Web.ter . . . . . . . . . . . . . . . . . . . 489,443 and .and pumping plants. Jrvin Van Wie, Syracu.e. N. Y. Ceiling plate, metallic. h L. Sagendorph . . . . . . . . . .  489.236 Lamp. electnc arc, E. Thomson . . . .  , . . . . . . . . . . . . . . . .  489,046 Switcb. See Telephone switch. 

8:�t���:� �:;�::t"or�' ci!�:b��iin;'Ciion' ·foj.: 'j: 489,166 t::::p :�c����'lf'W?�TI'c�i.�: .C: .�: �?�.t.�r: : : : : : :  �:l� SWi���tle��t,t�g�lYi:;�r.�����: .���.��� ��.��� ���'. 489,174 
ChaBlnernII.nsktrmoman· u  . .  f·a· ct . .  ·n·r·e· , . .  W . .  ·. ·H . ... .  H . .  �:.;.· .. .. .. .. .. .. ........ .. .. .. .. �,

.
1

25
40

2 
Lan:!' rOlfer. C. L. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,980 Switchboard te.t circuit, multiple, C. E. Scribner 489,100 Portable engines and boilers. Yacht engines and 

boilers. B. W. Payne & Sons. Elmira, N. Y •• and 41 Dey 
Street, New York. 

Gulld & Garrison, Brooklyn, N. Y., mannfacture steam 
pumps, vacuum pumps. vacuum apparatus" air pumps, 
acid blowers, filter pres. pumps. etc. 

Split Pnlleys at Low prices. and of same strength and 
appearance as Whole Pnlleys. Yocom & Son's Shafting 
Works. Drinker St •• Pbiladelphla, Pa. 
Perforated Metals of aU kinds and for all purposes. 

general or special. Address. stating reqnirements. The 
Harrtngton & King Perforating Co., Chicago. 

To Let-A suite of desirable olllces, .adjacent to the 
ScientifiC American olllces. to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 426 East 2M St •• New York; 

The be.t book for electricians and beginners In elec
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. U ;  Mnnn & Co., publishers, 361Bro .. dway, N. Y. 

Kennedy Valve Mfg. Co •• mannf'rs of brass, Iron gate 
valves, patent indicator valves, fire hydrants, globe, an
gie, check, radiator, and safety valves. 52 Clilf St., N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can teste�. labeling. 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. Y. 

Competent persons who deSIre agencies for a new 
popular book. of ready sale, with handsome proflt, may 
apply to Munn & Co.. Scientific American Office, 361 
Broadway, New York. 
Wanted-Traveling man for forge. One who under-: 

stands the buslne.s and is capable of making estimates: 
on marine, railroad, and machine forgings. Apply by' 
letter, with references, box tGro, Pittsburg, Pa. 

Pointe" on Advertising.-Mannfacturers who wonld 
advertise for profit in 1893 should write to the Manu
facturers' Advertising Bureau and Press Agency. 111 
Liberty Street, New York. for point •• 

JJrSend for new and complete catalogue of Scientific 
and other Book. for sale by Munn & Co., 861 Bro .. dway,' 
New York. Free on aJ)plip.a,tton. 

� .  "". Lantern, electrlc • . A. Keil . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.150 Switchboard testing apparatus, multiple, C. E. 
8R::iill�'i';..?ftfn� c!':.\"'wlnding machine. J. H. t:n�� ::::��l�:: ¥: ;r.B�I�"e����::: : : : : :: : : : : : : : : : :  �:m SyJri':���l'.:'i · regnating' ·iIi;,"wat"j."or· iiqiifg9d�' 489,

099 Clasen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489 370 Latch to prevent .agging. J. H. Currier, Jr., et at .. 489,220 charl<ed 'from. S. H. Stott . . . . . . . . . . . . . . . . . . . . . . . .  489,396 
8������. 0��:,n3�1�sg�i,��e��whal1 & Hamilton .. 489.26

1 t:!�\���;?an�·a';p��;K. fortiie' maniifacture 489� �:�1:·le��:s�gJ���fn1apJ�·exten.ion R. Hanaford ChChuuCrnk'dsaP.ihnedlre, :rJ• ·BR. ·SHleowPekrisn.s . .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. .... �89',006336 o� white, Honman & Vulllez . . . . . . . . . . . . . . . . . . .  489,254 Tap, automatic collapsibl� W W. Doolittle . . . . .  . 
• Lever mechanl.m� time tip, E. C. Waldurlf . . . . . . . . 489.1>50 Tapping machine, W. W. uoolittle . . . . . . . . . . . . . . . .  . Churn operating mechanism, D. F. Casey . • . • • • . . . •  489,155 Lever, reversing, J . Plt1f.ter . . . . . . . . . . . . . . . . . . . . . . . . . .  489,264 Telegraphy, Z. P. Hotchkiss . . . . . . . . . . . . . . . . . . . . . . .  . g�:rrin��r'�;;�E:,,; Moiiai'& Messina:::::: : : : :: : :  �:� tl�h"B;,rJ'e�[�S��t��:fic time. A. Blagg! y �:l:m��c s�;i',fu �j,�ii���c�."Ii.iibbidge:: : : : : : : :  ClClgoaarkeattnedmSkac"rthlpnreo' PeOcCtkoer,t'cGom' Hbl·nZedin,kL·.· S . .  I·t·t·l·g·.·. ·. ·. ·. Dias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,428 Temperature indicator, J. Bartlett . . . . . . . . . . . . . . . . .  489, t, Limb. artificial, G. E. Marks . . . . . . . . . . . . . . . . . . . . . . . . .  489,258 Temperature regul .. tin! apparatus. J. E. Watts . .  489. Clothe. drier, J. F. Hanson. . . . . . . . . . . . . . . . . .  . . . . . . . .  Llql'!�.!g�i��: ����:.��i.��. ���. ���.s.�I�.����� .��'. �: 489.363 ��:g::g::::��[c ��f':"Dfor. b�'i'i�ii: ·]jrkeii.: : : : : : : : : :  �:1175 g�i�R·. l N:·m::i:::: : : : : :: : : : : : : : : : : : : : : : : : : :: : : : : :  LI Id f t bl b t xt ti R B 489 4117 q�ep�!g��,:r s"O";;:.','ld�.��.���: .� . .  :�� . .  �� �� 489,362 ;g:��.��u, Pf��ae�' aDd ��to;ii.ioj.; 'COmblned ani(i.: , CClluutctchb" vou .. ltvsledcoe fnrtircto'i' °linn!'.aJn.d .... JT• IBrr·eTJla. p . .  1.ln. . ..
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. L k S C bl tl I k n lock H " dd' ,� 301 � r oc . ee om na on oc . oor . asp matic, M. O. <.>0 Inf" . . . .  . .  . .  . . . .  . . . . .  . .  . .  . . . . .  '><W. 

8g:::�g,�irggl�:Chv,;e�Ii�1�il:�nii"iii (ri':::::: : :  1 ,  LO';�,c�: l.*i�.;':: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,1K9 :fl:::�l:.�:':,fe�r;\�ej, p�ig:e�?�: : : : : : : : . : : : : : : : : �:� Commutator bru.h holder, C. F. Goodrich . . . . . . . . .  489.185 Lomotive.engine pilot, Mortimer & Collin . . . . . . . . .  489.320 Tire heater, Karne. & Rice . . . . . . . . . . . . . . . . . . . . . . . . . .  489,(36 Commutator for dynamos and electric motors, Locomotive .tand pipe. R. H. White . . . . . . . . . . . . . . .  489.245 Tire heater, T. J. Skinner.. . . . . . . . . . . . . . . . . . . . . . . . . .  489,042 Groswlth & A.hley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,000 Machine tool, rotati� automatic. H. R. Towne . . .  489.898 Tire, pneumatiC". Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,895 
8g�;:;;:��l��\�n����.�?::.�: .�'. ��.��'::::.:: : : : :  �:� tf::g�t, ���c�':,c�o :,r��r!�r·.i.ynamOS; 'fiOiili; C: 489,277 �:;:s�lg�\���ror t;,�J� o;.�: ·M:�we.tIieimer: : : : :  �:� Core barrel. J'. V. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,138 F. Daniels : . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  489,1171 Tobacco cutter, A. Stuart, Jr . . . . . . . . . . . . . . . . . . . . . . . .  489 Cork, bottle. M. Lintz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,081 Mall bag catchmg device, E. M. Van Hoe.en . . . . . .  489,276 Tool, combinatiOn,J. D. Patterson . . . . . . . . . . . . . . . . .  489 Cotton scraper. B. F. Cadenhead . . . . . . . . . . . . . . . . . . . .  489,119 Manganese and alloys of maDg'snese free from Tooth mould, artincial, W. T. Adams . . . . . . . . . . . . .  . Counter attachment, barroom, J. McNaney . . . . . . . .  489,388 carbo� manufactUring, Greene & Wahl. . . . . . . .  00,303 Torpedo placing machine, C. A. Weller . . . . . . . . . . .  . Counting apparatus for printing presses, etc., Rt Manger. w .  Vender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.349 Trace holder, J. J. Wheat . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  A .  Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,1178 Manual recorder and cash drawer. R. L. Brown . . .  489,067 Tracks automatic .witch for trolley, W. H. CouPhll,Plg·COsUepellnCga.r COvUePlllcngle 'coHuopslelnPgi.pe conpllng. Manure receptacle for car., etc., W. Jelfery .. . . . . .  489.� Brodie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,179 '1' I h Matrix and method of using matrices, M. Joyce . .  489,01 Traction wheel. H. W. Wait . . . . . . . . . . . . . . . . . . . . . . . . .  48P,roo Cranberry gatherer! J. E. Sturdy. . . . . . . . . .  . . . . . . ... . Matte from .Iag. apparatus for separating, W. H. Transow Jlfter, F. J. Keck. . . . . . . . . . . . . . . . . . . . . . . . . . .  489,310 Crate, J. W. & A. G Idewell. . . . . . . . . . . . . . . . . . .  . . . . . . .  Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,307 Transom lifter, J. P .  Ketterlngham . . . . . . . . . . . . . . . .  489.311 Crimping Iron, M. Campbell. . . . . . . . . . . . . . . . . .  . . .. . . . .  Measuring In.trument, electrical, J .  H .  F. Gorge. 489,249 Trap See Animal trap. Cue rack. J. Dockstader. . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . .  Meat chopping machine. W. H. A.hton . . . . . . . . . . . .  488,979 Tray; Invalid'. hot, Q. T. Lauderdale. . . . . .  . . . .  . . . . .  019 Culinary vessel handle III B Manning Metal straightening pre ••• J. N. Short . . . . . . . . . . . . . .  489,102 Trolley wire snpport .... Scranton & Spillman . . . . . .  . .  Cultivator, J. D. & A. C. T·ower . . . . . . . . .  : : : : : : : : : : : : :  Metal working. electric. C. R. Arnold . . . . . . . . . . . . . . .  489,114 Trolling apparatus. H. J. Welch . . . . . . . . . . . . . . . . . .  . .  Cutter. See Tobacco cutter. Metals from ores, means for and process of seps- Trucks device for raising loaded, B. H. Stephens 
£'!��:lga�J'.:i-"�r�s��n���,ct':::��� •. �: ��i��: : : : :  rating, C .  E .  Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.101 Tub. See Bath tub. Wash tUb. 
Dental engine. F. H. Berry. . . . . . . . . . . . . . . . . . . . . . . . . .  tf:l:��' �':,�iE\feJrl::in�ter;:iSFi"id meier: ' Wat;;r 489,

1177 Tub,p:��� .�� .������.I�� . .  ����I.��: . �����:.� 489.439 
Br��:s�1��et�&ctt.i!!���·GroeiiendYke: : : : : : : : : :  Mn���r:,' machine for re .. dressing, n. J. David.. ��������i��L��!f:!'. !:: �: .�����?��: : : : : : : : : : : Display stand. W. S. McDonald. . . . . . . . . . . . . . . . . . . . . .  . son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,412 Type writing machine, J. L. Edland . . . . . . . . . . . . . .  . .  DDoollor" alouctko.m."lltdi,"..c"ry. Ii.ng'aJvi· sp.· . .  K . .  Ing . . . .. .. .. .. .. ' ..... .. " .. .. .. .. .... .... Milling m .. chlne, J. Becker . . . . . . . .  ' . . .  . . . . . . . . . . . . .  489,262 Typewriting machine, M. B. Harri • . . . . . . . . . . . . . . .  

_ D M!nlng drill, J. F. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.246 Valve, balanced .lide, J. P. Lightbody . . . . . .  489.128. 
DDoooorr I.OeCcku'rSelri,dJin. g·oEla·n
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. .. .. MIxer. See Drink mixer. Valve, quick-acting triple, H. H. Westinghouse . .  N MOIstening devic'i, for envelopes. etc., A. Rink .. . .  489,267 Vehicle brake, H. J. Barne • . . . . . . . . . . . . . . . . . . . . . . . . .  Dongh raiser, J. S. Brown. . . . . . . . .  . . . . . . . . .  . . . . . . . . .  Mould. See TO!'t mould. Vehicle brake, J. M. Miller . . . . . . . . . . . . . . . . . . . . . . . .  . .  Draught equalizer. J. Jones. . . . . . . . . . . . . . . . . .  . . . . . . . .  Moulding machIne press board, G. J. Keenan . . . . .  489.013 Vehicle conpling E. Matthew .. . . . . . . . . . . . . . . . . . . . . .  Drier. Se{> Clothes drier. Mop wrlngersA . . Cathan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488.984 Vehicle spring, W. G. Mowry . . . . . . . . . . . . . . . . . . . . . . .  . Drill. See Mining drill. tfotor. Sde� ewmgtmaChift'i.motor. h ul H Vehicle wheel, A. F. Gillet . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Drills. tapping attachment for, A. Mill . . . . . . . . . . . . .  489.317 ot� �ortrn'.�? . .  ���� . . .  :� . �� .  � . .  ��: . . . .  : 489.026 �:lggi��a:,s��!�11�iI: iili"t:: : : : : : : : : : : : : : : : : : : : : B��in�li':;,h��,*�iJc�l!ii�;�: : : : : : : : : : : : : : : :  . : : : : :  �:� Mower, F. W. Blackmer . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  489.21( VendhIg appar .. tu. J. J. Busenbenz . . . . . . . . . . . . . .  . .  Dynamo, alternating current. J. J. Wood . . . . . . . . . .  489,065 Mowing and reaplng machme cutter bar, J. J. "09 Vise, W. Rathbone: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Dynamos and electric motors, brush holder for, Ellsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '!W ,  Wagon brake, J. W. Allan . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . R .  A.hley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,978 Muzzle, animal. N. Gillespie . . . . . . . . . . . . . . . . . . . . . . . . .  489. Wagon brake. H. 8.. & B. L. Reynolds . . . . . . . . . . .  . .  Egg case, 11\ F .  Biscbo1f . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . .  489,118 Nailing implement, hand, E. Lehmann . . . . . . . . . . . . > 489, Wagon jack, Evans & Henry . . . . . . . . . . . . . . . . . . . . . . .  . Electric machine and motor. dynamo, Goolden & 011 delivery appliance. F. T •. Fay . . . . . . . . . . . . . . . . . . . . 488, Wall for circular structures, C. H. Foote . • . . . . . . . .  Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,302 Opera cb�lr, Rleckert & Kwu.tkowski. . . . . . . . .  . . . . .  Wall paper trimming macblne attachment. H .  B. Electric meter, H. Illig . . . . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . . . . . . . .  489,161 8�: ���:.';!'t'f):��:i'r'if�ar.-�r:8��"Ck," . . . .  489,142, 489,143 waT.hlrneranYS·e· e" B" arr" "e'I" ;.;a . ... h.e . .  r. .  . .  . .  . .  . .  . .  . .  . . . . .  . .  . . .  489,345 
�l:��g&:: :fg�,!'g<1"aVa�!�;�r& tv.�a����I:::: : : :  �:m 489 000 489 197 to 489 200 . •• . 

Elevator. See Grain elevator. Water elevator. Pad See Hames. pad • " • \\· .. shtub, E. G. Mlnnemeyer. . . .  . . . . . . . . . . . . . . . . . . .  0112 
Elevator, J H. Belser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.359 Padiock. D. Melfi . . . . . . . : . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  439,022 ;:���'cT��gi,�.Jl'£'�;:.�:���: : : : : : : : : : : : : : : : : : : :  
�:�:tg� f���g�:::�,n �. t.?�t.�������:::::::. :::::: : : �',Ml! Pall. milk, W 

• . R. Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.352 Water elevator steam vacuum.H. R. Winkelmann 06{ Pan. tlee FrymK Pan'f Patty pan. C K II '� 079 Water meter, d1sk.l. A. Tilden. . . . . . . . . . . . . . . . . . . . .  200 
INDEX OF INVENTION S Emery wheels and supports therefor, constru(). Paper stock, machine or redUCing, . e ner . . . .  ';to.,., Water purifler, J. n. Archer . . . . . . . . . . . . . . . . . . . . . . . .  488,977 tion of, C. L. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  489,149 Patty pan and holder, J. Dister . . . . . . . . . . . . . . . . . . . . .  489,372 Weeder hand garden, N. White . . . . . . . . . . . . . . . . . . . .  489,058 End gate lock, J. T. L. Morris . . . . . . . . . . . . . . . . . . . . . . .  489,386 Pave!"ent, B • . F. Spry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.105 Well drl�ling machinery. W. Lewis . . . ... . . . . . . . . . . . .  489.021 

For which Leiter. Patent of the 
End gate. wagon. G. W. Wright . . . . . . . . . . . . . . . . . . . . .  489.137 PencIl. �azme lead ... J. B. Smith . . . . . . . . . . . . . . . . . .  4B? 043  Wheel. See Traction wheel. Vehicle wheel. Engine. See Dental engine. Steam and air en- PermutatIOn lock. T. t". Cook . . . . . . . . . . . . . . . . . . . . . . .  48U, Whiffietree hook J. B. Sims . . . . . . . . . . . . . . . . . . . . . . . . .  489.271 

United State. 'Were Granted 
glne. Pes.ary, J. J. Vernier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489 Windmill, A. O. Koontz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.080 Engine reversing gear, J. W. MellhIg . . . . . . . . . . . . . . .  489,130 Piano, J. W. Re.ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489 Wire annealing, J. G. Mustin . . . . . . . . . . . . . . . . . . . . . . .  489.194 Evaporating apparatu., W. Golding . . . . . . . . . . . . . . . .  489,147 Plano back, upright, J. W. Reed. . . . . . . . . . . . . . . . . . . .  Wood dishes, machine for pressing. Treat & Evaporating apparatu., H. G. Morris . . . . . . . . . . . . . . .  489.260 Plano ped", ... C. N. Rand. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  Banghart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.399 

January 3, 1893. Eva�orator. See Fruit evaporator. Picture, J. If. Tallant.. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  Woodworking machines, feedwork for, H. Hack-ExhIbiting apparatus. coin-operated, A. Bosso- pPllcturl ekhanJ I<Ver,J·iHthymans. . . . . . . . . . . . . . . . . . . . . . . . . .  ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,117e maier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,285 n oc t • • �m . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  WrenCh. See Pipe wrench. 
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h}�3'. 'lr�8���.� .��������::::: : : :  �:� �nkl�g sh""j". L· 1u•tin . .  iI . .  Ci· . . . .  iiJ' ·G· Mtii . . . .  489, Wrench, G. Brlgger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,4211 &ND BA CH BEARING THA'r DATE. F .. n, exhaust, T. B. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.159 
p�e;;f�� . .  ��.��. �� .�.� . .  � . .  ���' . . .  : . . .  : . . . . .  �.�� 489.083 ;�:��g: r.J:. &����: : : : : : : . : : : : : : : : : : : . : : : : : : : : : : :  �� Faucet for .oda water dranght apparatus. A. D. Pipe thImble, R. Z. Ca.sel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.068 Wringer. See Mop wringer. [See note at end of list about copies of these l>atents.] Fen����J;�g ·.i.Eivice; ·W: ·S: Coliiter: ·.:::: ':.: '. : '. : : : � PIpe wrench, Twls. & Barber . . . . . . . . . . . . . . . . . . . . . . .  489.043 

Fence machine. slat and wire, G. Beeler. . . . . . . . . . .  Planti:r�.\���.���.������:�.� .��������.�.���.��: 489.038 Fence post, H. J. Banta. . . . . . . .  . . . .  . . . . . . . . . .  . • . . . . .  Planter, corn, L. C .  Evans. . . . . . . .  . . . . . . . . . . . . . . . . .  489,182 Accumulator plates, manufacture of. A. M. Fender. See Car fender. Planter, seed, J. W. Robb • . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.268 Michel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.316 Fertilizer distributer, Lake & Dickson. . . . . . . . . .  . .  . Plants, device for destroying noxious, Shaw & 
1�i:t�:��fl�,e;1:'ii·t,�t�I.���:::::::::::::::::: :  �:l� I JfI':.i���:::il�,W.�����.:.r.���'·?

·
·�

··������: Plo��"}':cll.Jkiri[::::::::::::::::::::::::::::: : : : : : : : : : �:�rl A�ing liquor., E. A. Spin . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.387 Filter, J .  M .  orf;an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �lg: �g,r��t�:�����'r�eIE��?�����: : : : : : : : : : : :  �:Y8i Alrin:gfc':.'i��s.J.0§. ��l���.�i�7 . .  �����.� . .  �� 489.029 Ji��e�i=�\v�·J. 8%��I��r· ·. ':::::::::.:'.:'.: '::.:: : : :  Plow shield, A .  Campbell. . . . . .  . . . . . .  . . . . . . . . . . . . . . . 489, Air cooling and purifying apparatus. D. G. Proc- Fire alarm whistle valve. G. W. Brown. . . . . . . . . . . . Pneumatic conveyer, W. E. Vernon . . . . . . . . . . . . . .  . .  
Ala�: . 'See 'Fi':;, or burglar 'Sja;.m: . . . . . . . . . . . . • . . . .  489.038 Jl�: ��E:ul�h:':. :�g�ii;': 'w: 'it: Stratton: : : : :  489 r.::�:�i� ��:.�� t����g�i�i.�: . .  ����:: : : : : : : : : :  
f�'Zg::'n':!f��cb!ih�uf:·/.....:.���: : : : : : : : : : : : :  �:g� Jj·ir'W�M�f::rt';,�: ����� �.�� .�������.�:':: .����·. 489,341 ���.etS,,::eF':,';,�:,n;�f.8' the same. R .  D .  Knight. 489, 
Animal trap\ T. ll!. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488,996 F!re or burglar alarm, E .. L .. France . . . . . . . . . . . . . . . .  489.312 Press. See Pneumatic press. Armature, e ectnc motor or dynamo, C. F. Dan- FIrearm, BrIggs & HopklDS . . . . . . . . . . . . . . . . . . . . . . . . . .  489,366 Press for pressing cheese, etc., H. Kempkens . . . . .  48.'),151 

DESIGNS. 

�\t�;.�g���P: ·Knrt.z:::'·::::::::.: ·. ·. ·. : ·. : : : ·. : : : : : : :  �:'ml Glaas, sheet, A. L. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,097 Glass, surface ornamentation of, W. L. Pilking-ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.099 Glasswaxe, ornamentation of, W. C. Anderson . . . . 22,098 Match btx, W. W. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.096 Measuri� instruments, case for electrical, E. 
· ��g��i.���·��f:1.�::: : : : : : : : : : : : : : : :. : : : : : : : : : : : : : :  �:� 
����n�·:..�'h1iie·ca.e;A: ·LY;,ii.:: : : : : : : : : : : : : : : : : : : :  n:� 

Axlle�.I.v·e·hi·cie· . .  F:8· ·: Chlij.;,ii:: : : : : : :: : : : : : : : : :48ii.oo·, Ji��;g�
k
ge&':''I.·�U,T�:.P1''Ji��n Ey:.���e�.������ . �'.� Pre.sure regulator. fiuid, T. R. Bell . . . . . . . . . . . . . . . .  489.176 

0..: Pprlumntping, .mDac. S  ht'!�.��������'. J 
. .

•
. .  
B .r. o . .  ���: : : : : : : : : : : : : : �,'�§ Bag, D. S. Mcl\.inlay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Floral figure, . T. Cefrey . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,218 . D TRADE MARKS. g:\l��gt�'i�d���f:A':g s·.!iI H���Wi:.· . iii:" ii: J�Y�1'::�'l!i'er'i;�a���a.!:.� : .������: : : : : : : : : : :  : : : : : : :  �:� ��:::�.a���:�:¥�r�: tf: i�io�k.: : : : : : : : : : : : : : : :  �:� Towne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  489,169 Fork guard, F. C. Feicker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.414 PnPummPlren guIOI' al twoerIIJs,·maM·cFhoinsteerry . .  f·o . .  r·.·H . .  ·. ·S . .. ·E . .  d·w . .  ard· . .  'so �'

.
�3 Beer, lager, A. Bauer . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  22,287 Bark from logs. machine for removing. R. P. . Fruit evaporator, portable. Sperl & Gecmen . . . . . . . 489.168 � f "". u, B I F R i.ch & Bro. 22 283 BI S ,� 178 Fryln� pan S R Wilmot . �  173 Punc and E J Brooks , � ,on Caerepre' tag •• eAr' eg' &e Ru.ch . . . . .  ' .. . .. .. .. .. .. '. '. ' . .. .. .. .. .. .. ........ .. .. .. .. 22,'078 Barref�"sii"r· ·F:·]j:Aiiderson·:::::::::::::::.: : : : : :  00:088 Fuel 7nachinery·for the miUiiii"Ciu,:,,·ofiiriificii.i·. '><W, Rack. ' See Cue rack. Hay ·.m.d ·.tock raci: . .  · . . . .  · .c.,,,",, D rg • 

E 489·241 �.).. 489 186 Ra'1 d t II I H C d' 489 120 Corsets, J,an�don & Batcheller . . . . . . . . . . . . . . . . . . . . . . .  22,277 Bath tub, W. . Templeton. . . . . . . . . . . . . . . . . . . . . . . . . . . w. B. Westlake. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , R.!lwwaaYy ancros.l!nagmgWaatYe anrad cSl
egannael,rt. B·rlgogn.r.a . .  ' . .  ' .. .. .  '�.

'365 Cough drops. Smith Brother . . . . . . . . . . . . . . . . . . . . . . . . .  22,294 Battery. See Secondary battery. Fume •• condensing chamber for lead, Brown & - "". Co h p'lI catarrh cure liniment and tonic. J Bearin� for wheels, ball, D. Roughead . . . . . . . . . . . . .  489.133 De camlf-" . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489.144 Railway, electric elevated, A. L. Rutter . . . . . . . . . . .  �'m �che:...:'an.on . . . . . . . . .  : . . . . . . . . . . .  : . . . . . . . . . . . . .  : . .  : 22.295 �:a ��!��:"D?i..�T��!���?��: : : : : : : : : : : : : : : : : : : : : : : �:r:: Fu�:: ee Hot aIr furuace. Ore roasting fur- �il::; f:;I'ii :i:il!Si: N: 'pi;'rce: : : : : : : :  : :  : : : : : :  : : :  �:418 Dis�J�d:����: fo�r:h:,ai�:fJ��b�:t�� ��'f:l:� �:�;��'e�����£rn:rfo�::3�!iining a constant 489,209 ��::'f�rJb:a:llgMs�!�rfngois: w: ·if.· Koch : :': : :  =: ? �n::;B�
r
�3�r:��tJ.

c
cln��:������Ciric: c: P: t89,234 Fati��f!nlor' culti{ary' purposes', ' refined: M.· zim� 22,300 pressure in, F. 8. Church . . . . . . . . . . . . . . . . . . . . . . . . .  4BB,985 Furniture, writing slide for, N. M. Olson. . . . . . . . . . .  Tatro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489,422 mermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  22,285 Beer, etc., treatin�, A. Krensler . . . . . . . . . . . . . . . . . . . .  489,018 Fuse bOXS combination, W. F. Bossert. . . . . . .  . . . . . . .  Recorder. See Manual recorder. Flour, wheat, Empire Mill Co . . . . . . . . . . . . . . . . . . . . . . . . .  22,282 ��la�\?:e;r,:, �ob��1al��ii,ji';Y: '::. : : '.: :  '::.:: '. : '. : '. �,� Ga';i'!ige. ee Clgarmaker's gauge. Saw setting lt�rf.".f. t����.I��I.ng. ������'. �:. �'. ������:: �:!J:! �lg�: :g::t, a'ili �ye��kd�ee';: : : : : : : : : : : :  : :  : : : : : : : : :  n:� 

Il��l.�n:·k�ir�
rl

i��omaiic· ·Ci,:cUii.tor· ·i.o�; "1\: 489.112 g�:I��f�':;�r!i,ilf1�cr:;e' 'maiinfaCt"re . of; jj: 489.894 It:��::�:t��� J.P����M:·. �.I����:: : : : : : : : : : : : : : :  1fg:� Graters, nutmeg. Steel Edge Stamping & Retinning 
Boardman . . . .. . , . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . .  489,361 M. Schermerhorn ot 01 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.332 Refrigerator, E. N. Dolbey . . . . . . . . . . . . . . . . . . . . . . . . . .  489,290 HO.?�:.'���. · iiiaucbax.i.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : n:� Boiler. See Steam boiler. Tubularlboiler. Gas governor. B. E. Patterson . . . . . . . . . . . . . . . . . . . . . .  489.324 Refril<erator. L. Heller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,004 Jewelry and silverware, Davis & Galt . . . . . . . . . . . . . . .  22.275 Boller, F. J. '1'hrun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 489,344 Gas or vapor burner, self-generatl:cg. Wallwork Register. See Cash regi.ter. Medicinal agent. derived from hydrocarbon com Boller tube e'F.ander, J. West . . . . . . . . . . . . . . . . . . . . . .  489,278 & Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.244 Re'\!����r·S��:t�:�:��:�"!.ulator. Pump regu- poundsi Lehn & Fink . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 22,293 I��". ;�!�.s,�r�!�t·j: ·PagE":::::::::::.:: : : : :  �:r&: a:i'�ffri���;�����·.·���������·.

·���: .
.
. ��� ::: ��Pe�� �o���iI �oN!��k. . . .  . .  . . . .  . . . . . .  . . .  . . . .  . . .  489.300 W:.�*�:!���t*�l.����:�������: :��� :����I� ::: Box, J. Hollely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,253 Gate. See End gate. Railway gate. R .. ilway ltg�:i�Ugt!!�'l"naeC,

hJfa'&�ye�,,:c����J'�: : : : : : : :  : : . �:� PhotographiC preparation •• J. Haulf . . . . . . . . . . . . . . . .  22.274 
�:et�e�e!e���:ff.ig bracket. Gear":"i:,"��f::�i!l. G. Smith . . . . . . . . . . . . . . . . . . . . . . .  489.11K Roundabout, W. Somers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.2.38 Preserving compound •• fruit and vegetable. S. 
Brake. See Cill' brake. Safety brake. Vehicle Generator, E. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  489.002 Saddle. harne.s, S. A. Nolen . . . . . . . . . . . . . . . . . . . . . . . . .  489.!E7 Re!!��C�or· cataITii: A:·H: ·&·p: voik::::: : : : : : : : : : :  n:� brake. Wagon brake. Governor, engine", G. H. Ward . . .  , . . . . . . . . . . . . . . . . . .  489,171 Safety br .. ke and shaft coupling, combined. A. Remedy for rheumatism, C. E. Thompson & Co . . . . 22.292 Bri<lJ<e gate opera,ting device, E. Zaremba . . . . . . . . .  489,113 Gra!n binder, P. r. Coler. . . . . . . . . .  . . . . .  . .  . . . . . . . . . . .  489, Fukenwirth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.123 Spices. herbs, fiavorlng extracts, e •• ences, celery Brusn, J. E. PrOvIne. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,03t GraIn biI?der knotting mechanism, G. Schubert . . .  489, Sand papering machine, C. L. Ruehs . . . . . . . . . . . . . . .  489.093 salt, tapiOca.. sago, rice, pepper sance, and Burner . . See Gas or vapor burner. Grain dnll attachment, W. Web.ter. . . . . . . . . . . . .. . Sash balance, T. Whetter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,442 ketchup, W. J. Stitt & Co . . . . . . . . . . . . . . . . . . . . . . . . 22,279 Burnl.hmg machines, burner for rolls of. J. S. Grain elev .. tor. pneumatic, J. B. Stoner. . . . . . . . . . . .  , Sash fastener. W. J. SteeL . . . . . . . . . . . . . . . . . . . . . . . . . .  489.27( TObacco, plug, Wright Bro.. Tobacco Company Georg'1 Jr. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  Grapple carrier, F. Farrar. . . . . . . . . .  . . . . . . . . . . . . . . . . . .  : Saw grooving, H. F. Poore . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,206 22 297 22 298 Bushing, 1). Burkard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gravel .creening machine, F. T .  Gilbert,. . . . . . . . . . . . 1 Saw setting gauge, W. S .. xe . . . . . . . . . . . . . . . . . . . . . . . . .  489,039 Tooth and gum washes, J. J. Ottinger . . . . . . . . .  : . . .  : 22:200 Button, C. S. Comstock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gravel washer and separator, F. T. Gilbert . . . . . . . .  489,878 1 Saw sharpening machine, E. S. Twyford . . . . . . . . . . .  489,275 Watches and their parts American Waltbam Button fastener apd key for detaching. G. Kohl . .  Gravel washing and .eparatlng machine. F. T .  I Sawmill dog • .  C�m.tock {< Junk . . . . . . . . . . . . . . . . . , . .  489.2l!7 Watch Company . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . 22.276 Can ma)<lng machme. R. Gregg . . . . . . . . . . . . . . . . ... . . .  489,250 Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,379 Scales, druggIst s weighIng, W. H. Sargent . . . . .. . .  489,&\1 Whiskies J. Olwell & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,289 Can onar closing device. W. J. Graha,m . . . . . . . . . . .  488,999 Grlndlng machine, F. Schum8ollD . . . . . . . . . . . . . . . . . . . . 489.383 Scow, dumping. T. �. H. Harwood . . . . . . . . . . . . . . . . . . 489,484 1 ' Cans, machine for hermetlcaJly clo.lng. P. WiJ- Grindstone, Gandee & Peters . . . . . . .

.
. . . . . . . . . . . . .. . .  489,298 Screw cutting machIne, W. W. Doolittle. . . . . . .  . 489.222 . lame. :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,356 Gun, breakdown. 1. S. Heatly . . . . . . . . . . . . . . . . . . . . ... . 489,191 Seals for vessels and means for opening .same. A. 83 A printed copy of the specification and drawing of Cane, Melly & Buchanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.385 Hair .tructure, J . Y. Borden . . . . . . . . . . . . . . . . . . . . . . . .  489,283

1
. F. Fltz Gerald . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,1 . any patent in the foregOing list or any patent In print Cane and .eat, combined, C. Eframson . . . . . . . . . . . . .  489.294 Handle. See Culinary vessel handle. Secondary battery. C. R. Arnold . . . . . . . . . . . . . . . . . . . .  489,l1u 

I 
Issued since l863, will be furnished from this office for Gane, machine for splitting the ends of, H. G. I Handles, means for attaching. G. H. Urban . . . . . . .  489,170 Separator. :,lee Ore separator. 63 25 cents. In ordering please state the name and number Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.225 Harnes ••

. 

J. F. Welcome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,440 sewi
. 
ng machine. E. Kohler . . . . . . . . . . .. . . . . . . . . . . . . . .  489.121 of the patent de.ired, and remit to Munn & Co .• 361 Cane, umbrella, R. Waples, Jr . . . . . . . . . . . . . . . . . . . . .  489,351 Harness pad, C; Schroeder. . . . . . . . . . . . . . . . . . . . . . . .. . . Sewing mach!ne motor, J. C. Drew . . . . . . . . . . . . . . . . . .  489,1 Broadway, New York. Car brake, A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.023 1 Harrow attachment,.etc .. F. Berltn. . . . . .  . .  . . . . ... . .  Sewing machme qnlltlng attachment,-<J. C. Clark 488,986 C d' b btain d b th . Car brake operating apparatus, M. E. Ell.worth . . 489.122 Harrow. disk, G. G • .::rowley . . . . . .  ; .  . . . . . . . . . .  . . . . . . .  SeWing machine qulltlng attachment, J. R. Dnn- l,'n a f Ian pa�en::s ray ngw e o  ed el li. fe m-Car bulfer, M. E. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,135 Harrow

.
, spring tooth. J. S. Kurtz, . . . .  . . . . . . . . . . . . . .  1 can . . . . . . . . . . . . .  ".:-:.:1::': "  . . . .. . . . . . . . . . . . . . . . . . . . . .  489.lli6

1 
ven 0IS or anf. � the nvenl o�s nam t nt � or�-Car coupling. G. H. Crowley . . . . . . . . . . . . . . . . . . . . . . . . .  488,987 Harvester cutting apparatus, M. )Vllaon , . . . . . . . . . .  Sewing machine , u_, shuttle actuating me- , fOlng 1st, prov d ey are s mp e{ at a cos 0 Fo ea&u Car coupling. A. J. Edwards . . . . . . . . . . . . . . . . . . . .  , . . . .  489.378 Harvester safety wli8el attaohment. M. Kane.. . . .  I chanlsm. )II. Kohler . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  489.162 1 f comp\lcat"Uct:, co� will � � I � rona. or 

N Car coupling. W. L. McQuarrie . . . . . . . . . . . . . . . . ... . . .  489.195 1 IIaIIp lOOk; C. V. Pub . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . 1 8hean. 8ee PiDk1!l1[ �bean. ...n r"'�ct�s f I� = 0aJ.o be �W:ld. 811' ClP' oouplm.. J. C. Pow.Il . . . . . . . . ; . . . . . . . . . . . . . . . . . . 489;&91 HlIt. Tlllltn.te4, O. H. D.TI ... . . . . . . . . . . . . . . . . . . .  " . . .. 8bean, drIT' r04 01utob for. AtldlllOD � 80mOl' •• 489,..... or Ol' ore .. w Pfi  . 111..,. 0 
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I n side Page, eaela insel"tion - - 7a cents a line 
Hack lll age, each i U !lel"tion - - - - 51 .00 a l i n e  

The above are charges per agate line- about ei.!(ht 
words per line. This notice shows the width of the IIlle. 
IIDd is set In agate type. Engravings may head adver
tisements at tlie same rate per agate line, by measure-
reC!fve�B !re��ti�tf;:8tffi�d�:rt�:�e�!s 

TY:;:::d�; 
monling to appear in the follOwing week's i88ue. 

Patent Foot Power Machi 
Complete Outfits. 

Wood or MetaJ workers without steam 
power ·can successfully compete with 
the large Sh'1\1 W; us� our New 
��1f�t,t m�8t iJpr�ed f�:'�::c�f� 
Shop Use, aJso for IndustriaJ Schools, 
Home Training, etc. CataJogue free-

Se n eca Fal < s  Mfg. Co. 
695 Water Street, Seneca FaJIs N. Y_ 

ICE-H O U S E  AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT, ii9. Price 10 cents. To be had at this office 
IIDd from aJl newsdeaJers. 

The Sebastian-May Co 
Improved Screw Cutting 

�::e�LATHES 
Drill Presses, Uhucks, Drills, Dogs, 
and .\l achin ists' and A mateurs' 
Outfits. Lathes on trwl. Cata
IOllueM mailed on appl ication. 
I lia to 1 67 lI i llh l and Ave., SIIHilEY, O H I O .  

IMPROVED LATHES. MODERN 
ENGINE DESIGNS 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe 00. l�tl�:N��Ti:to"JI:t:t 
Popular, Practical, Technically Correct. 

'LtG71( Ie/f). 

New Full Mounted lightning Screw Plate. 
Send for Catalogue-

Wiley &: Russell Mfg, Co., Greenfield, Mass., U.S.A. 

TRADES UNIONS, THE TEND ENCY 
of.- By Herbert Spencer. An able paper, pointiDIl out 
the great dIfficulties of dealing with complex social 
questions. Contained in ScIENTIFIC AMERICAN SUP
PLEMENT, No. SOl .  Price 10 cents. To be had at this 
omce and frum all newsdealers. 

Steel Type for W rilin[ Machines, 
J .  D .  MALLONEE, M'f'r, STOCKTON, N .  Y. 

BARN ES' 
New Friction Disk Drill. 

FO R L I G HT W O R K. _.' 
Haa these Great Advantages: 

The speed can be InstantlT changed from 0 to 1Il00 :!ndlb:=�: s:��gwi�t&eq!:.l�:J:ll� 
smallest or lar�t drills within its range-a. won
d.erful economy in time and great saving lD drUI 
brea.kaJle. Send for cata.logue. W. F. '" JNO. BARNES CO., 

1999 Ruby St.,  - Rockford, Ill, 

Caveats, 
Trade Marks, 

Copyrights, 
B'dway, Dealgns, etc. N. Y. Handbook and Information eonceming Patents sent free of 
charge- Old_ bureau for securing Patents In tt"eoft.�� �.�';:rR�=��f� been 

The Model Remington 
Typewriter 

For Ease and Convenience of Operation, SimpliCity of Design 

and Durabil ity of Construction, is 

U N  E Q U  A L E Da 
pr SEND F O R  C ATALOGUE. 

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

[Jf������������ � No one e:h:�i�:e�:the�9wrq21ID��!!d�tt:'O
n
� Hour, I l EDIS C>N �I�EC>Go�APEJ:. 1 

luvented by Thos. A. Edison . For Dally Office Use In duplicating both hlIDdwritlng IIDd typewrltmg I Anybody can operate it. Simple-Compact - Cieanly-Cheap. �:n dorsed by over 90,000 users. 
Catalogues and Samples of 'Y ork sent free upon application. Manufactured only by the A ,  B. D I C K  

. C O . ,  1 � 4  E. I.ake St.  (:hicngo . Branch Offices, 47 Nassau St., N. Y. City, 117 So. Fifth St;;:!;� 
. ����������� ' . 

C K  ct ORE BREAKER 
Cap!ICity u p  to 200 tons per hour, 

Has produced more ballast, road 
metal, and broken more ore than 
all other Brea"e s combined. 

Builders of High Grade Mlnlug 
Machluery. Send for Catalogues. 

C AT E S  I R O N  W O R KS, 
�o. C linton St., Chicago 
C, Liberty Street, New York, 

e, lfranklin St., Boston, Mass 

.A.. 111 U :LV.I: :J: JSf U 1\o!E 
In aJi shapes. Manufactured by 

Cowles Eleotrio Smelting and Aluminum Co., 
Correspoudence solicited. LOCKPORT, N. Y. 

If you are interested iu 

E L E C T R I C tT Y  
send for our .. peclaJ PrIce List Z. 

BELLS, BATTER I ES, PUSHES, 
WIRE, M O T O n S. 

And a fnll line of generaJ 
ELECTRICAL SU PPLIES, 

STANLEY & PATTERSON, 
Electrical House Furnishings, 

32 & 34 Frankfort St., N. Y. City. 

Patents Bousrht and Sold, ��:r:.rt��rd 
stock placed. lteliatite agents furnished for the d1sposaJ 
of8atented articles. Correspondence solicited. WIll. 
Y U N G, Jr.,  366 Broadway, - lUilw8I1kee, Wis. 

E B EST LOOS E PU LLEY O I L E R  
I N  TH E WO R L D .  VANDUZEN PAT. L. PUL. OILER 

Keeps Pulley oiled 8 to 4 weeks with ODe 
filling. Cost 25. 30, 40, 50, 65 and 85 cent. 
each. Send Price and T R Y  ON E .  
State diameter and speed o f  Pulley. Will 
send Catalogue free. Mention thia paper. 

" TIFT oo.ct •• lllDatt,o.UJI.,l,. 

STEVENS PATBNT 

SPRING SCREW THREAD (lALIPERS 
Ideal, No. 64 • 

Price, by mall, postpaJd. 
3 Inch • • • • • • • • • •  $LOO 1 6 Inch . . . . •• • • . •  $1.25 

Idea.! and Leader Spring Dividers, and 
8���:��;.;3��eS�;.t�I'iug:.'}fg�ls.DejJth 

pr lUustrated catalogue free to aU. 

J. STE V .: N S  ARMS &: TOOL CO., 
P. O. Box 280, Chicopee FaJls, Mass. 

� 
33'O�:E:� 

OTTO GAS ENGINE WORKS. PHILADELPHIA. 

CHAPMAN VALVE MANUFACTURINII , COM PANY, 
MANUFACTURERS OJf . , . ,  

Va1 "V"es a:n.d. Goa "tea 
. For STEAM, WATER, GA S, AMMONIA, O I L, A C I D ,  Etc . ,  also 

Gr.A. orE FZEl.E :E3[Y X> EI..A.:NorlS. 
We make a Specialty of VaJves for Superheated aud High Pressure Steam, lOO Pounds Pressure and Upwards. 

G eneral Omce and Works, II" UI A N  ORC H A ltD, MASS. T�%��r's } 72 KIII�l
T

���EET, �fu�o 1 24 WEST LAKE STREET. 
JllIP"" AU work GuarallUea. Send for Oirculars and Prices. -S 

After be i ng o n  the M a rket Seven Yea rs 
THE AGME AUTOMATIC ENGINE AND BOILER 

STILL LEADS ! 
Half to Four Horse Power. Marine aud Stationary. 

For either Natural Gas or Petroleum as Fuel. 
tr N'C> E:S:orEl..A. :J:N'IS'UEI..A.N'CE. 

�..=� T::t ROCHESTER MACHINE TOOL WORKS, Bmwn's Race, ROCHESTER, N. Y. 
P H O N O II R A P H S  ENGINE OASTINGS 

FOR SALE. 

ADDRESS, 

North Ameriean Phonograpli 
EDISON BUILDING, 

New Y ork. 

- from � to 6 horse power, in 
rOllgh or finished. Upright, 
Horizontal lIDd Marine. 
8 sI:.gll:nJ 'y��t ���ad::.; 1ngs or Finished Machines. 

Lathe (;nstings. 
stamp for new CataJogue. 

PALlllE R  II lt US., 
Mian u8, Conn. 

THE WORLD ?-AN 

THE STIRLING BOILER 
I s  economical in fuel, repaJrs, and 

absolutely safe at high pressure. 
Practically self-cleaning. 

T H E  STI R LI N G  CO M PANY, 

BUILDING, CHICAGO 

S cientifi c 8� Catalogue 
RECEN'l'LY P U B L I S HEJ). 

Our new catalo,lZue conl ainin,lZ over 100 p�e8, incl udlnll works on more than fifty different subjects. W ill be 
mailed tree t.o any address on application. 

MUNN &: C O . ,  Publishers Scientillc American. 
:UI1 Broadway, New York. 

� E4ll �A��LqJ QT. l·�PwQ�K(� �E��f�:S�lpF����9�\�� � G U M  L A C C{ L, E R S  - B R I .L L I A N T A N D  [)'£ A D  B L , . C K S ::. S t-<,E L L A. � ::' & c  
� _ _ _ I � !:- _  ' _ _  � L... _ _  � ,-, � f-- A � Y 

FUELS AND TH EIR U SE-A PRESI· 
dential address before the SOCiety of Chemical Industry, 
by J. Emerson Reynolds, M.D . discussing the modem 
developments of the fuels coal, peat and petroleum. 
Gasification of coal. Natural gas. Gasified petroleum. 
����:r�� ��I!C

iJ':e���
C 

T�'g:W�� �Y:�tlt!
E

:n� 
from aJl newsdealers. 

V OLNEY W. ]J ASON &, CO •• 

FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 
PIt O V  I D IUI U E, It. I .  

WELL DRILLING MACHINERY, 
KANUFAOTUBED BY 

WILLIAMS BROTHERS, 
ITH ACA, N. Y., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

B 0 R E The BEST lllAUHINERY 
and TOOLS in the world for 
succeeding in this business-also 

H o rse Powers, 
W E LLS Steam E ngi nes, 

DRILL Pumps lr.Valves, 
Il'!'n PiP!> and Fittings, Well Sup
plies Honest and relIable work 
&8suXed. Catalogue ma.iled Free. 

W E LLS LOO M I S  &. N Y M A N .  
TIFFIN. 01110. 

OIL WELL SUPPLY CO. £1 &; 92 WATER STRE�E '  
Pittsburg, Pa., 

Manufacturers of everythlIlj( needed for 
.A.EI. orESZ.A.1V �:mLX.1S 

. 

for either Gasl Oil, Water, or MlneraJ 
Tests, Bol ers\ Englues, Pipe, 
Cordage, Dril 1:::\ Tools, etc. 

I�f����ddl':CO��'!.'kle'lie , 
or.. request. 

HAND A N D  POWER 

BALING and PACKING 
PRESSES 

FOR ALL PURPOSES. 

RYTHER M FG. 00. ,  
Watertown. N .  Y., U. S .  A. 

The Best Mechanical Help 
For itlventors, experimenters, etc., Coltlles 
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. 

Tlllll JONES BBOTllEBa ELECTRIC Co. CIN'TI, O. 

WOOL WASH ERS, 
WARP DYEING AND S I ZINH M A C H I N ES, I>ATENT RUB B ER COVEltED I'IQ (lEEZ E 

R O I. I .S, 
I'OWER W RI1s(�ERS FO R H O SIER Y  A ND 

V A R N  J) Y E I � G. 
D R Y I N G  A N D  VENT I L A TI I" G  F A NS, 

WOOL A IS D  (:OTT O IS  D R Y ERS, Etc. 
CataJognes free. 

C EO. P. C L A R K  
Box L. W i ndsor Locks, Conn. 

BEATTY Plan o,,: Organs, 833 up. WlIDt agents. 
eat'g free. Dan'IF. Beatty, WlUlh'ton. N. J. 

© 1893 SCIENTIFIC AMERICAN, INC.



JANUARY 1 4, 18<)3.] J 'ltutifi' jmtri'll. 3 1  
Fowid64 l>11 Mathew CMev, I'I'8D. James Smith Woolen Machinery Co. 

JU1!mFACTUBEBS OF Model & Experimental Work H E N R Y CAREY BAI R D  a. CO. 
ladastrlal Publishers, BookseUer., a n d  I_porten, 

I!i l O Wainat 81: .. Philadel phia. P&.. U. S • .&. 
pr-Our uew and Revised Catalogue of Practical and 

SClentlllc Books, 86 _88, Svo, and our other CatalOilllea 
THE BUB FRIGTIOK GLUTGB. 

BIlectrical and Mechanical. ELECTRIC CUTTER 00 .. 166 1l1lm  8� RElw York City. B. D'.AlIOUB (former!,. 
of MIl11ken, D Amour & Co.), 8upt. . 

=� C�':�W�:i
s,�

h
�h':;

h
�:'tac:'::''1�� frr:e

n
g� p���; 

to any one in any part of the world who wtH furnish Iils 
adCl1'8!lS. 

Ove r 25,000 1;��5� 
ROPER'S ENGINEERS' HANDY -BOOK. 

The mOst oom�enalve and beat Illustrated book 
ever published iii. this country on the "team J!lng!ne, 
Stationary, Locomotive and MarIne, and the steam Engine indicator. It contains nearly 800 MaIn 8ubjects, 
1816 

�
Pha, 8'18 estlous and .Answers, 52 � 

:,\c:,sI:fTa�a, uJ:Ic:a.���&: 
and 161 Tecbnl erma. 

Price, postpaid, - '3.60. 
FOR SA LE BY .&LL B O O K 8 E L L E R S. 

pr- De8cripUt>e OataloaUet.mafIed tree to anti addreIB. 
E DWARD M E E KS, Publisher, 

No. JOl2 WALNUT STBJIIl!I'l', P1IILAD1!!LPHI:A. PA. 

STATEMENT of the OONDITION OF THE 

lETHA 
. In�urance · �ompany 

HARTFORD, CONN., 
On the 3 1 st day of December, 1892. 

Cash Vapital . . . . . . . .  . . . . . . . . . . . . . .  .4,000,000.00 
Reserve, Re-Iusurance (FIre) . . . . . . . . . . . . . . . . . 2,758,114.116 
Reserve, Re-Iuaurance (lnland) . . . . . .  . . . . . . . . .  86,00II.66 
Reserve, Unpaid L08&e8 (FIre) . . . . . . . . . . . . . . . .  343,5411.li11 
Reserve, Unpaid Losses (lnland) . . . . . . . . . . . . 58,588.03 
Other ClaIms • • •  . . • • • .  . . . . . . .  . . . . . . . . . .  . . . . . . . .  117,988.00 
Net "'arpluB . . . . . . . . . . . . . . . . . . . . . . . . . . 3,60'7, RS. 1 8  

Total A •• eta. . . .  . . . . . . . . . . . . .10,913.1!i�9.63 

Losses Paid In Seve1lty.fuur Years, 

Seventy Mil lion Two Hundred and 
Thirty-three Thousand Dollars. 

WM. B. CLARK, Prerident. 
JA8. F. DUDLEY, SU'I'8tat'v. . 

A. C. BAYNE, V4c8 �t. 
WM. H. KING, E. O. WEEKS, AIB't SocretarieB. 

Acenele. in all the Prlneipa) Cltle., Town. 
anel Vil laces of" the United State. and 

Canll dlan Pronnc" •• 

EXPERI M ENTAL �� la(H:- �  WORK 
of an descriptlous. Vending machlnea a sveclalty. 
Amer. Vending· Mach. Co., 29 l1lnrray St., New York. 

HAVE YOU READ �periITIental $cienCe? 
This new book, by Goo. M. Hopkins, Is just what 

1"OU need to give you a good general knowledge of 
Pbysical Science. No one having the spirit of the 
times C8.Il atl'oro to be without tbe kind of scien
tific information contained in tbIB book. It Is not 
only illlltructive. but entertaining. 

Over 700 �eiI : 680 fine cuts : lubBtantially and 
beautifully bounci.. Price by mail, 14.00. 

. .  , pr"Send for illUlltmtBd <lireula,. • . · MUNN & CO.. Publlshers. ' . . 

Office· ¢: the SCI ENTI.FIC A M E R I CAN, . . 361 BROADWAY. · IIB\V YORK. 

POWER TRANSltIISSION ltIACHINERY. 
4 1 1  to 42 1 R ace Street, P H I LADELPH IA, PA. A.pplled to PuUeJlh Gears,8prooketWbeela, 
Reversible counter
shafts and pUngs. The mOst ....... 
pie, ell'ectlve, durable, 
and economical Cbltob 
on the market. 

VEI.OCITY OF ICE BOATS. A COL-
lection of Interesting letters to the editor of the SOIlIN. 
���, c1-:'::�!i�:tI�� ��: ���

s
:g� I�� \\e..t'�'!' o� 

sail faster than the W'lnd which propels them. Illustrated 
with 10 explanatory diagrams. Contained In t!CJBNTIJPIO �:::�<;'��t ����-:"E:n� :gin �f:�w��e: centa

. 

CHUCKS �tf=l�e�'IJ��\��= N OW R E A DY I 
• sent free. Addre88, 

The Ca.hman Chuck Co., Hartf"ord, Conn. A NEW AND VALUABLE BOOK. 

0"O'El. 00J?10'O&1E'l.. "2 BOIITH8 011 TBUL" FUB 
. 1 0  . Bubier's Popular Electrioian . C An Illustrated montbly journal for • 

tI!e amateur, experimenter and public, or 
"EVERYBODY-S HAND.BOOK"25c r�:�=,!:!�TY'IIOB� ��oo: . 
=f!�,,!:.8, B:=��d':l:r:.� �:'=-io::r=� 

BVBI.E& PVB. 00 .. LY5 N, M..&88. 

H O W  TO MAKB' AND USE 
X�'D'OTZO:N' OOZX.S. 
By Edw. Trevert. Illuatrated with full working draw
inIIs. by which One may make all kinds of Coils. Price 
300;., postpaid. Addresa Bubier Pub. Co., LJ'nn, lIlass. 

SLEEP ON AXEl.. 

��l �R����t���':iert��= 
made for gener&l use, oomblnlng health, Ol�neas and 
durability, and Is Indlspeuaable In caaea of Blekneas, In
aoIDD!&. rheumatism or neuralllla Endorsed by the lead
lug physlcl8ll8. Write for catalogue and testimonlal8. 
lIletropontan AIr Goods Co., 7 Temple Plaoe, Boston. 

A R T E S I A N  
WeIla, 01landGaaWel!B. drIned 
by contraetto any depth, fromliO 
to 8(XM) feet. We also manufao-
��\'�"l' :;��� same. Portable Horae Power 
and Monnted Steam DrIlling 
Maoblnea for 100 �OOO feet. 
�= =.r.=.d forKl= 
:'�R:r.A=h 00., STRBBT, NBW YORK. 

SCIENTIFIC AMERICAN llYN A MO. 
Description of a plain shunt-wound dynamo of simple 
conatruettou, capable of su

�
J1nIIr a current of from 00 

1'l.�5���.
I
�":.:J.e w.:"��c'i:r �� 

for Ilie benellt of the readers of the scim� ,Amerlean, b�l\[r. W. 8. Bishop. of New Ha� Conn. It Is de
s ad to meet the wanta of mecbaliles and amateurs 
w 0 desire to conlltrnet a simple dynamo for their own 
use, but who do not care to enter Into the snbject sOIen
tillclally. With lK muatratlons. Contained In SCIENTIFIO 
AHlUUCAN SUPPLEMENT. No. 863. PrIce 10 cents. To be bad at this oIIIce and from all newsdealers. 

ENVELOPES PRIN TED, GUMMED
b

FOLD ED.\. A LL AT ONCE, 
HENCE; L WEI'!T PKICE8. . 

Co w: P
B.

a�tCatalo!ue En'Velo�e'! •. .& I I ll!lze.. . 
• ""Jl!imufr s �t, 81 8. am St .. PHILA., PA.. . .uauy oapaOlty. Two 1IlI1lIon. . tlP'SiIII!t' HARBISON CONVEYOR ! 

. m!:lfinc 6raln, Coal, Sand, Cia" Tan Bark, Cinders, Ores, Seeds,a,c. . �. I BORDEN, SELLECK " CO. , {:u.!::!,.� .. } Chicago, IlL 

To Z:a. V-E>:a. ... or_. 
E. Kouicslow, manufacturer of F'lBe ailhineI'J' and Models, oII'er8 "'peelal Facllides Invent. � . 

..:,,=-�
�

rf.
l
�e:s 

In .vl . :efl.l 
work. ¥bou_e of men have cru�-'IY"ai
uable Ideas, which th!lJ' lack mechanical trainIJIjr to de-��::Kn�elt:l '=n�t:,c! �a':r.� TO BUSINESS' MEN 

The value of the 8oImiTllI'IO A.lmBIOAN as an adver
tising medium cannot be overestimated. Its oIrculation 
Is man,. times greater than that of an:y a1m1lar ;tournal 
now published. It goes Into all the. 8tates and TerrIto
ries, and Is read In all the prInoIpal Ubrariea and reading 
rooms of the world. A buslne.!18 man want. lIOJIletbing 
more than to see his advertisement In a printed news
paper. He wants oIrculatlon. Tbls he bas when he ad
vertlaes ln the 8cIENTIlI'IO AKlmIOAN. And do not let I the advertising &(lent lnlluence you to aubatltute lIOJIle 
other paper for the 8OIBNTtJPIO AHBBIOAN, when se
lecting a list of publications In which you deCIde It Is for 
your Interest to advertise. This Is frequentl7 done for 
the reason that the acent gets a larger commiialon from 
the papers having a amall cIrcalatIon than Is allowed on 
the SOIBNTI1I'IO AlIEBIOAN. , 

For rates see top of IIrat column of this page or ad
dresa M U N N  &; CO., Publishera, 

1 .,000 Receipt.. 680 Pair:eli. Prlt\cl $5. · 
This splendid work contaillll a careful comp1lB

tion of the most useful Receipts and lteplies given 
in tbe Notes and Queries of correspondents WI pub
llsbed In the Sclentlftc .&merlcan during the 
Jl8Bt fifty years ; togetber witb many valuable and 
Important additions. . '. 

Over' '''",elve Thou_nd selected receipts 
are here collected : nearly every brBllch of the � 
ful Brts being represented. It Is by far the most 
comprebensive volume of the kind ever plBced be
fore the public. 
: Tbe work may be regarded as tbe product of the 
etudie8 and practical experience of the able8t cbem
jilts and workers in all parts of the world ; the in-
10rmation given . bein(f of the hig-be8t v&lue, ar/;&nged and "'O� m eoncille fOI;ID,. �nvenient 
for ready ttse; ., , .. . . ,  '.,. ., . ... • . . . . 

Almost every inquiry that can be thought ot. 
relating to formulre used in the various manufa.c
turing industries, will bere be found answered. 

IlllItructions for working many ditl'erent pro
cesses in the arts are given. It ill impossible within the limits of a prospectus 
to give more than an outline of a few features of 
80 extensive a work. 

Under tbe head of Paper we hBve nearly 250 re
ceipts, embraCing bow to make papier mache : how 
to make paper water proof and fire proof :  bow to ·  
make sandpaper, emery paper, tracing paper. 
transfer paper, carbon paper, parcbment paper, 
colored papers, rawr strop paper, paper for doin&' 
Up cutlery. silverware : how to make luminous 
Paper pbotograph paper!!, eta. 

Under the head of Inks we bave nearly 450 re
ceipts, includiD.\f the finest and best writin(f inlQl 
of all colors, drawing inks, luminous inks, mviBi- ' 
ble inkd, gold, silver and bronze inks, wbite inks : 
directiollll for · removal of inks : restoration of 
faded inks, etc. 

Under tbe ' head of · Allovs over 700 receipts are 
given, covering a VWlt amount of valuable infor
mation. 

Of Cements we bave some 600 receipts, which 
include almost every known adhesIve preparaticn, 
and tbe modes of use. 

How to make Rubber Stjunps forms tbe sub;leot 
of a most valuable practical article. in which the 
comJ.llete process Is described in such clear and WE
pliClt terms thBt any mtelligeht person may reBdily 
learn the art. 

For Lacquers there are 1m receipts : Electro-Me
tallurgy, 125 receipts : Bronzmg, 127 receipts · Pho
togrBphy and Microscopy are represented by 600 
receipts. . .  . 

Under ·the head of Etcbing there are 55 receipts, 
embracing practical directiol\8 for the production 
of engravings and printing plates of draWings. 

Paints, PigmentS and Varnishes furnisli over 800 receipts, and include everything worth know
ing on tliose subjects. 

Under tbe bead of Cleansing over 600 receipts 
are given, tbe scope being very broad, embra cin 
tbe removal of spots and stains from all sorts 
of . objects and materials, bleaching of fabriOB, 
cleaning furniture, clothing, glass, leather, metals, 
and tbe restoration and preservation of all k1ndB 
of objects and materials. · . 
; In 9<>&metiilB and Perfumery some IiOO reoeipta 
are gIven. 

Soaps bave nearly BOO 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 wbo are in search of independent bUlliness 
or employment, relating to the bome manufacture 
of sample articles, will find in it hundred8 of most 
excellent suggestions. . 

PI'"' Sma for deBctipUt>e cmmzar. 

MUN� 4 · 00., Publilhen, 
. Soi:Bll:rifiO .&lamIOAH omm:. 

361 Dre"wa,.. !yow Yen. 

:Peffect . Newspaper File 
Tbe Kooh Patent F\Ie, for � Ne�'Mag. 
azIl188, and PamnbJeta, has be8l!'lecl!!ntly Impro'lJld &Jill 
price le<iueed. !!ubactlber8 to, the 8dl:IIINTlI'IO bEBI. 
OAN and 80IlIINTIJPIC .All 'SUPPLIIJUIIIT can be =t:Plted tor the low price · b mail. or e at the " sl5!E�J�i<fBmmlf� n . g1rtde

li*�
. eT8rJ'one who wlsbeli to preserve tlie paper, . .  'Ad 

MUIIN. ok CO.; Publtebers SOIIINTl1I'IC AMERICAN 
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�llt>ertisements. 
I n s i d e  P a g e ,  each i n sel'tion - - ,. � c e n t s  a l i n e  
Back l'alre, e a c h  i n �ertinn - - - - $1 . 00 a l i n e  

The above are charges per agate line -about ellrht 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisement.s at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be :�1r� t�t 
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OVERMAN W H EEL CO • 
• OSTON. WASHINGTON. DENVER. SAN ,.FlANeISCO. 

A. G. SPALDING & BROS., SpecIal Agents, 
CHICAGO. NEW YORK. PHILADELPHIA. 

" Suur POinton" Wood Sernws. 
Patented May 10, July 19, 1887 ; Oct. 29, 1889 ; 

Aug: 19, Oct. 21, 1890; April 7, May 12, 1891 ; 
July 19, 1892. 
lUI Advantalres aI''' : 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
S. 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 Forlred. instead 

of Cu t, leaves on its entire surface a 
metallic skin. 

nr Send for samples to 

J titnf i fit jUltritlU. 

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 SCIENTIFIC AMERICAN 8UPPLEMENT, No. 81 1 .  Price 
10 cents. To be had at this office and from all news
dealers. 

ELECTRO VAPOR ENG INE .  
GAS OR GASOL INE FOR FUEL. 

N O  BOI J .ER. N O  FIRE. NO DANGER. 

NO ENGINEER. 

Engine operated by spark 
from small battery. 

You t urn the �wi tch.  
Enlli n �  does tbe 1''''8t. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 
gi::f

a
:& ��Pl���U�fi�ls �� 

paclty. 
-MANUFACTURED BY-

T H O M A S  KA N E  & CO.,  
C H I CAOO, I L L. 

nrSend stamp for cataloaue .. v.'· 

The Latest, Cheapest, and Best. 

Motley's Adjustable Sash Holder. 
Patented Dec. 13, 1892. 

F C> ::E'l.  "'OV:I N"X> C> "'OV  & 
in Dwellings, Cars, Steamboats, Carriages, etc. Also 
for Window Screens. 8lidi.ng Blinds, etc. Agents want-
ed 

l��¥E1t
e
Ilfo'l[ �� �

o
£.f�.C'l:!'i:i�·i�l�hlla. 

LJ ANUARV 14 ,  1 893. 

THt AMtnI�AN �tLL TtLtrH�Nt ��I 
95 M I LK ST " BOSTON ,  MASS, 

This Company ow ns the Letters Patent 
gran ted to Alexander Graham Bell, March 
7th , 1876, No. li4, 465. Ilnd Jan uary 30th, 
1877, No. 186, 787. 

The transmission of Speech hy all known 
forms of Elpctric Speaki n g  Tel ephones in
fringes the right secured to this Company 
by the above paten ts, and renders each 
ind ividual user of telephones not furni sh
ed by i t  or its l icensees responsible for Ruch 
unlaw ful use. and all the consequences 
thereof, and liable to 8uil therefor. 

THE COPYING PAD-HOW TO MAKE 
and how to use ; with an engraving. Practical directions 
how to �rehare the gelatine pad, and also the aniline ink Plt��It, �h� ��j,
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Contained in SCIENTIFIC AMERICAN �UPPLEl\1ENT, No. 438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

PATENT JACKET KETTLES JfA 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
. 

BARROWS-SAVERY CO., . 
S. Front & Reed Streets. Philadelphia, Pa. 

A M  E R I C  A N S C R E W C O. Is the best ready reference cyclopredia 
� 

in the English language ; 

HEADQUARTERS FOR LOW PRICES! 
8CA.-.-ePBV'Il:K"C'V-AKIBTY. 

A 1,000 Articles Leu than Wholesale Price •• 
4Jarrtw;res, Buggies, Wagou, Carts, Sleighs, Harness, Sa'� Sewing MSl'Ibtnes, Rlaeksmitbs' ToollI, Rone Mills, Iteed Mills, Clde .. Hills, Corn Sbpllers, Feed Cutten, Lalln Mowers, �:�:;I:fm� ���e!:I°K:ltl��e?�;e!:;e�:�d'C��,St;� Fenee, llPtter Presses, Cotree and Spiw 1II1lls, Gnos, Pistols, BJeydeR, TryelelH, Cash Draw",", l'lotbes Wringers, Dleat Chop

pen, .Trueks, Latbes, Engines, Watebe., Organs, PlIlnos, Ete. Send for free Catalogue and see how to &ave Money_ 
151 B. JellerBon Bt •• OHIO AGO BOALE 00.,  Ohlcago, m. 

If yeu want t
�t EOlJV���':r 'i.�l �� t1i!l !:a��t �� 

Lunkenheimer's Pioneer Oi l  Cup,  
and you make no mistake. It has now 
been on tbe market for over ten years, and 
is to-day more popular than ever. If inter .. 
:��ev

de :�dd :�xrie��og�er
d���P��fes
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interest to steam users. Mention the SCIENTIFIC AMERICAN. THE I .U N KEN. 
H EIMER ()OMPANY, Successor to 
The I. n n kenheimer Brass lllfg. Co. 
C I N CINNATI. OHIO, U. S. A. 

A GENTS WANTED fO� FINE TOOlS IN EYrRYSHOP. 
" CAT:,g��R U.H.BESLY & CO� 

AND AGENCY. CHICAGO, I LL.U.S.A.-" 

�ATENTS ! ". MESSRS. MUNN & CO. in connection .. . 
with the publication of the SCIENTIFIC AMERICAN, continue to examine improvements, and to act as Solicitors of Patent. for Inventors. 

In thls Une of business they have had forty-Jlme years' 
e.tperience, and now have unequaled facilities for the preparation of Patent Drawings, Sp-ecitlcatlons, 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, Copyrights for Books, Labels� Reissues, ASSignments, and Reports on Infringements of Patents. All business Intrusted to them is done with special care and prompt,.. ness, on very reasonable terms. 

A pamphlet sent free of cbarge on application, containing full information about Patents and how to procure them · directions concerning Labels, Copyrights, DeSigns, Patents, Appeals, Reissues, Infringements, ASSignments, ReJected Cases. Hints on the sale OI Patents. etc. 
We also send, free of charge. a Synopsis of Forellrll Patent Laws, showing the cost and methOd of lecnrlng Patents in all the principal countries of the wodd. MUNN &: CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 6:14 F Street, Paetlle Bull41u.1f .ear 7th street, WuhlDgtou, D. 0. 

, .' 
T H E Is the most convenient in arrangem ent ; ESTA R J .ISHED 1 846. 

Is the latest in facts an d statistics ; 

Is a ' " t ime-saver;" no index needed. 

INTERNA TION A L  
B"klets describing its 

special features are val

uable because contain- CYCLOP )EDIA 
ing brief outlines of 

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

They are mailed free to any address by the publishers, 

DODD,  MEAD & COMPANY,  1 9th St. , bet. Broadway & Fifth Ave . ,  New York. 

RIUB : ITS MANUFACTURE.-BY H. 
B. Proctor. Description of the different systems of rice 
millinll in Europe, showing the order of the proces�e8, 
with a brief account of the princi pal machines used to 
operate on the liitrain. Contained in S(,[ENTIFIC AMERICAN SUPPLEMENT, No. 86�. Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

KD DAKS 
For SnajJ-Shots Out-Doors, 

For Time ExjJosures In-Doors, 
For Flash-Lt',Rhts at Nigltt. 

The Junl·or are the most compact 
camera made. Perfectly 

• Kodaks • ��:.p��n
t
�����d �i:r� films or glass plates. Fitted with focusing index and counter for exposures. 

$40 an.d $50. 
EASTnAN KODAK CO., 

�ochester, N. Y. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants in Strength. 
Expense one cent an 
bour per horse power 

but little 
run them. 
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V A N  D U Z E N  
&. GASOLINE ENGINE CO. Cincinnati, O. 

ALUMINUM : ITS USES AND AP-
plications. A valuable and interesting' article by G. L. 
Addenbrooke. Contutned in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 8�9. Price 10 cents. To be had at 
this office and from all newsdealers. [lWOODEN T'li NKS FO � !, A I '  R ' A C 
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" IMPROVEMENT THE ORDER or THE AGE." 

The Most Popular Scientific Paper in .the World 
Only $3.00 a Year, Inc\tuling Postalre. 

Weekly-�� N umbers a Year. 

This widely ci rcl, late,l and splendidly illustrated 
paper Is published weekly. Every nnmber contains six
teen pages of useful information and a large number of 
original engravln,a-s of new inventtons and discoveries, 
representing Engineering Works, Steam M;achlnery. 
New Inventions, Novelties in MechaniCS, Manufactures, 
Cbemistry, ElectriCity, Telegraphy, Photography. Archi
tecture. Agriculture. Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of SubscriPtion.-One copy of the .SCIEN
Tl.1!'lC AMERICAN wlll be sant for one year-52 numbers
postage prepaid. to any snbscriberin the United States. 
Canada, or Mexico. on receipt of three dol l ars by the 
publishers ; six months. $1.50 ; three months. $1.00. 

C I u bs.-Special 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 gDes astray. but Is at the sender's risk. Address 
all letters and make all orders. drafts, etc •• payable to 

M U N N  & C O . , 361 Broadway, New YOl·k. 

---0---
T H E  

ltitutttit �mtritaU lupplttutut 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size. 
every number 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. Archreology. Astronomy Chemis
try, Electricity, Light, Heat, Mechanical Engineering-, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography. Technology. Manu
factnring Indnstries, Sanitary Engineering. Agriculture. 
Horticulture. Domestic Economy, Biography, Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering lJ""orlc8, 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 .. 
ERIC.A.N 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, 

M U N N  & C O . ,  361 Broadway, New Yorl,. 
---0---

�uilding Qtdition. The Smith Premier Typewriter 
Embodies the most Progressive Mechaulcal PrinCiples. 

A lI tbe Essential Features Greatly Perfected. 
THE SCIENTIFIC AMERICAN ARCH ITE CTS' AND � BUILDERS' EDITION is issued monthly. $2.50 a year. 

Perfect and Permanent Alignment. 
Easiest Running. and Nearly Silent. 

AlI type cleaned in Ten Seconds without ilolling the Hands. 
The Smith Premier Typewriter Co. ,  Syracuse, N. Y . ,  U. S. A.  

I\" e have 20 branch Offices In the principal cities thronghout the United States. 

Single copies, 25 cents. Forty large quarto pages. equal � to about two hundred ordinary book vages : forming a 
S" 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. 

&..I 
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I- EDISON INCANDESCENT LAMP 

I S  THE ONLY I N CAN DESCENT LAM P  LAWFU LLY MADE. 
A l l  others infrln"e t h e  Edison Patents, and nre counterfeits. 

THE R I O H T  O F  THE E DISON COMPANY TO AN I N J U N CTION A O A I N S T  
I N F R I N O E R S  HAS BEEN DETE R M I N E D  BY THE U .  S. CIRCUIT COU RT OF 
A P P E A LS. COPIES O F  DECISIONS S E N T  O N  APPLICATION. 

a�Ea.A.L ELECTE.J:C COJ:M[P.A.NY_ 
B:Et..A.:NOJa: �FF:J:O:Jil • •  

« 'Broad Street . . . . . . . . . . . . . . . . . . . . . . .  New YOrk. / 620 Atlantic Avenne . • . • . . . . . . . . . . .  Boston. Mass. � �:sF�t-���ii-!.'":t�: : : ·. : . : : :  :cl��:fa�i 18: ��
c
�!g�Jt:reet : : :  : : : : : :  . •  

Ph
Jl��'::Er.i

�i�: Gould Building . . . . . . . . . .  , . . . . . . . . . . .  Atlanta, Ga. l338 F Street N. W . . . . . . . • . . . . .  Washington. D. C. 15 FIrst Street . . . . . . . . . . . San �'ranol.co. Cal. Maeonlc Temple . . . . . . • • . • . . . . . . . .  Denver. Colo. All b1lliDUI outlll4e the l1D1ted State. trMllllOted by ThollilOD-Houlton lnternatlolla1 00 .. 44 Bro� St., New York. 

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 rood .. 
erate cost as well as the more expensive. Drawings in 
perspective and In color are given. together with full 
Plans. Specifications. Sheets of Details. Estimates. etc. 

The elegance and cheapness of this magnificent work 
have won for lt the L n nrest Ch'c n I nt i o n  of any 
Architectural publication in the world. Sold by all neWI
dealers. $2.50 a year. Remit to 

M U N N  & CO., Pnhlisher8, 
361 Broadway, New York. 
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