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THE CROSSING OF THE CEN TRAL RAILROAD OF NEW the remaining grade crossing was accomplished by Railroad is raised. Some time in the future, when 
JERSEY AND THE PENNSYLVANIA RAILROAD IN lowering the street, which was done at the mutual ex- the rest of the Central Railroad tracks may be raised, 
ELIZABETH, N. J. pense of the Central Rail road and the city, so that at the city will be free from dangerous crossings. 

The city of E l i zabeth , N. J., is traversed by the present the street, descending a pretty steep grade, • , ••• 
main lines of the Central Railroad of New Jersey and passes under both railroad s and then rises again to its Rapid Tra nsit In St. Louis. 

of the Pennsylvania Railroad, the two roads crossing original level. Over the street the tracks of the Cen- St. Louis spent $5,000,000 during 1893--4 in the im
each other at Broad Street in the heart of the city. tral Railroad are carried on an elevated way of plate provernent and extension of its street car service. There 
For many years this intersection of two railroads and girder type, the original level of tbe Central Railroad I are now but two horse car li nes in the city, and the 
street has been a center of great danger, not only from being maintained unchanged. The railroads do not claim is made that for rapid transit St. Louis i� ahead 
the liabi lity of collision of trains, but from the possi- cross each other at right angles, and the Pennsylvania of any other city in the country; certainly no Eastern 
bili ty of accidents to street cars, ordinary vehicles or Railroad runs oblique to all the streets, and the effect city is so well equipped. It is intereJ'iti r "" to note the 
pedestrians. The problem of doing away with the h as been that the masonry work represents some very effect such a system of rapid tr<�Ii�.v lWB had on the 
grade crossings within the city limits was taken up striking examples of skew arches. In constructing traffic. Street car officials say they never before had 

THE CROSSING OF THE CENTRAL RAILROAD OF NEW JERSEY AND THE PENNSYLVANIA RAILROAD IN ELIZABETH, N. J. 

some time ago, and our illustration shows the solution 
of the trouble at the point specially alluded to, a solu
tion now practically completed and forming one of the 
most striking examples of railroad work erected dur
ing the year. 

The first step in that direction is represented by the  
raising of  th e tracks of  the Pennsylvania Railroad. 
T h e  roadbed is now carried throughout the city on an 

elevated structure, doing a way with grade crossi ngs 
along its entire line; the work being comparable to 
that recently done in Jersey City on the same road. 
The effect of raising the tracks was to bring the 
Pennsylvania above the level of the Central Railroad, 
so that each road could be worked without interfer
ence from the other, 

The original street level, it will be understood from 
what has j ust been said, corresponded with the level 
of the Central Railroad tracks. The abolishment of 

these the voussoirs have been so laid as to make the 
skewing very pronounced, prod ucing a pecul iar and 
very impressive effect. For the use of passengers, en
abling them to pass from one side of the structures to 
the other after purchasing th eir tickets, tunnels pene
trate the masonry work . 

As the reader looks at the picture, in the back
ground, chara,cterized by its tower, is seen the Central 
Rai lroad station; toward the left of the cut the end 
of the Pennsylv30ia Railroad can be seen, while houses 
on the street whose grade has been lowered face the 
reader on the left of the cut. In the foreground 
trolley tracks are seen, so that at this point there are 
superimposed two steam railroads, one above the other, 
over a street and trolley line. By keeping in mind 
the fact that the lower railroad represents the original 
grade of the !;treet, it can be seen how much the 
street is lowered, and how much the Pennsylvania 

so prosperous a year, and that t he returns have been 
far beyond their  most sanguine expectations. The 
fact has been demonstrated that improved facilities 
cause people to ride more. The figures are not yet 
completed, but when made up they will show that 
street car travel here has increased something like 20 
per cent. The ugly feature of what would be otherwise 
a most gratifying report lies in the fact that accidents 
have been of very frequent occurrence on the trol ley 
lines, though the assertion is made that even in this 
particular an improvement is noticeable. 

tl ••• 
THE Wm. Cramp & Sons Ship and Engine Building 

Company have earr. ed, as premiu llls for speed, over 
and above the contract price, about $750,000 for the 
two cruisers Columbia and Minneapolis. Up to this 
time they have received for seven vessels $1,230,000 ill 
speed premiums. 
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THE NATIONAL CYCLE SHOW AT MADISON SQUARE 
GARDEN, NEW YORK. 

During the week ending January 26, an extensive 
bicycle exhibition was in progre"s i n  Madison Square 
Garden in this  city. It is the second exhibition of the 
kind which has been given here, and one which bids 
fair to become annual. 

For years past man has striven to improve the rate 
of locomotion which he can maintain by his personal 
exertions. This led to the construction of various 
forms of velocipedes, until some years ago the concep
tion arose th at a t wo · wheeled cycle might be propelled 
by cranks on the forward wheel axle. The old veloci· 
pede was the result, and as a sport pure and simple, 
it attained considerable favor. 'fhe jarring, weight of 
the whee l , and incidental hard work proved too llI uch, 
and it rather suddenly died a natural death.  The 
next change in the development of the cycle was the 
introduction of the h igh wheel, with suspension spokes, 
rubber tires, and very large front wh eel. This was a 
practical machine and rejuvenated cycling. 

The safety came in, and ball bearings became a sine 
qua non on all good wh eels. The tires used were of 
solid r ubber and the tendency of the extremists was to 
make them very sIllal1. Then the pneumatic tire was 
invented, and the modern cycle saw the last step of its 
development. 

The pneumatic tire, by eq ualizing strains, makes 
possible the u�e of a higher gear, so that a single revo
lution of the crank, involving OIle motion of each leg 
of the rider, in a modern road wheel may propel it 
twenty feet, or four times the distance which a cor
responding movement of the legs would carry a pedes
trian. By absorbing vibration also the pneumatic tire 
has enabled makers to build very light wheels. A few 
years ago a safety bicycle would weigh from fifty to 
seventy pounds. Now the weight runs from seventeen 
to thirty ·five, the latter weight being considered very 
high. 

T he exhibition, whic11 closed on the 26th ult. , was of 
great mechanical as well as popular interest. The de
mand of the public for light wheels has brought about 

I 
the most careful construction and the adoption of 
every possible modification which can reduce weight. 

Wooden and aluminum rims for the  wheels, very thin 
tangent spokes, light tnbing of large diameter for the 
frame re-enforced at the points of greatest strain, the 
use of saddle posts of thin tubing instead of solid 
steel, pedals of improved construction, aluminum and 
wire saddles, are all steps in the direction of  lightness. 

The majority of wheels now have wooden rims, 
aluminum rims being adopted by some very high 
grade wh eels, and steel rims  being used on the rest. 
Among the exh ibits some most remarkable examples 
of wood bending are shown, the Illaterial under modern 
processes seeming to be as flexible as lead. 

For a long time past all pedals have been of one type 

of construction, but not the least interesting feature 
of th e  exhibition was the variety of new pedals. Some 
are really elegant examples of mechanical construc · 
tion, and are far l ighter than the old ones. 

TABLE OF CONTENTS OF Handle bars are made of much narrower span than 
hitherto, eighteen or t wenty inches being an accepted 

SCIENTIFIC AMERICAN SU PPLEM ENT dimension in place of the old span of two feet or more. 

No_ 996. 
Cork handles, or hand le s of cork and rubber com
bind, are generally used. 

For the 'Veel� E n din::; February 2, 1895. Brakes are generally dispen:;ed with, back pedaling 
or pl"essu re of one foot on the front tire being relied 

PAGE on to stop the wheel. Some very neatly constructed 
Price 10 cents. For sale by all newsdealers. 
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have the clutch attachments removed and be ridden 
by the usual foot propulsion. A motor cycle, driven 
by a gasoline explosion engine, and a duplex cycle, in 
which the two riders sit side by side, excited much 
attention. 

The great interest taken in cycling was shown by 
the very large attendance, and under the improved 
auspices of modern constru ction, the cycle is becom
ing more and more widely used. The industry has at
tained such dimensions that it has led to new pro
cesses, to the invention of special machinery, and man y  
other trades are now tributary t o  it. 

-------�----�� ... ------��------

ON THE CHOICE OF A CAREER. 

The profession of a mechanical engineer, to the un
initiated, holds forth big inducements, and the young 
man who starts in college works his way along, gradu
ates, and nine cases in ten is assigned a position over 
the drawing board. Draughting, i n  it>' higher forms, 
is one of the most interesting subjects in existence, es
pecially when other conditions are such as to promote 
the interest. It rests in th e hands of the d raughtsman 
whether the machine will be pulled dow ll several tillJes 
in order to correct mistakes, and in many cases whether 
the machine goes to the " scrap heap" or is shipped 
away a succes�. 

Oue of the first conditions of good work is a com· 
fortable place to work in. How many concerns in the 
country, manufacturing llJachinery, have even a decent 
place for their draughtsmen? The average is a dirty, 
badly venti lated, dimly lighted room without proper 
heat in the winter, frightfully hot in th e sum mer ; yet 
educated men are supposed to go there, use their 
brains, avoid mistakes, and rush through their work. 

turning out machine after machine; lJa ving a highly 
heated gas jet within two inches of the top of their 
heads; yet i nvariably if a man be taken ill, may be from 
standing in a draught strong enough to blow a tracing 
off a table, he is " docked " for the time he is away. It 
would be interesting to obtain a list of the firms t hat 
give their men a holiday withont taking a day's pay 
from their already magnificent remuneratioll. 

The draughting profession at present is a delusion 
and a snare , as regards the general machint'ry business, 
and the old plea that a man is " learning ROlllething" 
is no excuse for a firm paying their head draughtsman 
$18 per week. A man can keep on "learning something" 
until he is ready to die of old age, living on small pay. 
So many people say, " It is so h ard to find a good 
draughtsman." �Why, most men who arrive at the age 
of 30 either get away from the board or out of the 
business, driven to desperation by;the "learning sOllle
th ing" basis of pay . Suppose, th rough nothing but 
competency, he secures a very remunerative position. 

Invariably he is ob liged to isolate h imself from civiliz
ation in some small country vil lage, or in some 8 wam p, 
where many concerns locate their works; and once 
there h e  stands a good chance of staying there, unless 
he is ,. fired." Some companies, heaven bless them! 
realize that draughtsmen are human beings, and a roll 
of honor should be framed for th eill. There should 
also be a l ist of firms that should be avoided by any 
man who has any regard for fair treatment and health. 
Long h ours, rushing, driving work, contemptible pay, 
and hopeless prospects take away all interest. in the 
profession, which is certainly on the decline. 

" CONDENSATION. " 

A Trol ley '.I'elephone. 

A writer in the �. Y. Sun states that passengers 
riding on the electric rai lway between West Farms and 
Mount Vernon have the privilege of listening to an 
acoustic manifestation that in a remarkable manner 
illustrates some of the earlier experiments in develop
ing the teleph one. The track is a single OIle and the 

potential of the cmrent is h i gh; its amperagt' is also 
considerable. As a result, w hen a car is waiting on a 
switch for one com ing in an opposite direction , the ap
proach of the latter is audible at the distance of a mile 
to the paRsengers in t h e waiting car. The sound vi
brations are carried along th e wire, through the 
trolley to the wooden roof of the eal". 'I'his acts as a 
diaphra.gm, which fait.hf li l ly reproduces the rumble of 
the approach ing car. A mile away the n oise of the 
wheels is distinctly audi ble, and at the distance of 1,000 
feet the sou n d  becomes a loud roar. O utside the car, 
however, practical ly nothing is heard until the moving 
car is within a few h u ndred feet of the switch. 

. � ... 
Arc Ligllt Dangers. 

Over the street doors of one of our most extensively 
patronized dry !-,"oods stores arc lights are snspended 
for purposes of illuminat ion . Throngs of ladies are 
constantly passing to and fro under these lights. We 
noticed a n arrow escape for a lady the other evening. 
Fire fell from the arc lamp and just grazed her dress 
a� she passed under the lamp. The inflammable na· 
ture of women's appa .rel is such as to render it danger
ous for them to stand or pa�s under arc ligh ts. There 
should be a law to proh ibit the use of open a rc l ights. 
It would be easy to arrange a glass basin or plate un
der the lamp to catch and arrest any fall ing bits of the 
ignited carbon. 
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All of these developers keep indefinitely. Even if I lady1s wheel with triple tube loop frame is one of the 
they stand in the graduate several days their develop- most distinctive novelties of the exhibition. 

The Perloanence of Bromide PrintS. 
AN IMPROVED DEVELOPER. 

ing power seems the same. They rarely change in The Spalding wheels, made by A. G. Spalding & 
In a paper entitled "�A New and Modified Method of color. They have harnessed within them sufficient .Bros., of this city and of Chicago, had a very fine ex

Developing Photographic Prints on Paper with Coal potential energy to keep them at work as long as there hibit, as had also Gormully & .Jeffrey, of Chicago. No 
Tar Products in Alkaline Solutions," read by President I is any exposed paper on which they can exert their wheels stand higher than the product of these firms. 
Henry .J. Newton before the photographical section of power. Into any of these developers a dozen or so ex- The tandem wheels of the Rambler type made by Gor
the American Institute on .January 15, the following posed prints can be put at a time and developed to- mully & .Jeffrey were particularly attractive. 
observations were made. Mr. Newton said: I am I W k f Ch' h . t' 
satisfied from observation and the investigation I have gether, mueh as they are toned at present, so the print- The Ster ing or s, 0 ,lCago, ad an mteres mg 

ing and developing prints by this process will be much exhibit of their strong, fast, light wheels, said to be 
made that prints made by development from bromide less troublesome and consume much less time than the "built like a watch;" and the Ames & Frost Co., of 
of silver are absolutely permanent. The bromide paper '11 C II f t 1 old way. Besides, what is more important, they WI hicago, large and we known manu ac urers, w 10 
was first made in Europe, and the first prints we have be more beautiful and permanent. make a wheel second to none in the market, were also 
are on imported paper. The keeping qualities of this An excellent fixing bath for bromide prints is made well represented. 
paper before using, as well as after, is an important as follows, the chemicals being dissolved in the order Among other wheels well known to all lovers of bi-
question. I have kept samples manufactured by one given: cycle riding, some of them having a world· wide repu-
�rm th;�e :e�rs �r:d a h;� �tho�� �ts e�hi�i�in� an� 

Water................ ....... ..... ... ......... ........ 10 wains. tation, and which materially contributed to enhance 
SIgns 0 e eflora IOn. e rm a ma e t llS ran 

Pulverized alum . . . ... .... .... .... ... . . .... . .. ... ... 100 graius. the value of the exhibition, may be mentioned those 
assures me that they have it five years old, and it is as When dissolved add- shown by the Lovell Arms Co" Boston; the Waverley, 
good now as when first made. Here is some testimony of the Indiana Bicycle Co., Indianapolis, Ind.', the 

t ·t k '  IT ft . t· h' h·t . Sulpbateofammonia ........ ......... ............ . .... 480waius. as 0 I ,s eepmg qua l Ies a er prm mg W ](l 1 gIves 
Hyposulpbite of soda........ .. . . . .. . .. .. ... ... .. .... 2ol>uces. Tribune, of the Black Manufacturing Co., Erie, Pa.; 

me pleasure to be able to present. It will keep clear and can be used repeatedly until and the New Mail, of William Read & Sons, Boston. 
Mr. F. C. Beach, of the SCIENTIFIC AMERICAN, exhausted. The film is hardened and the whites are Many firms exhibited accessories of the wheel. 

writes me as follows: "A bromide enlargement equiv- remarkably clear and pure. Among tires may be particularly mentioned the 
alent to a print on gelatino·bromide paper has been in 

.. I • I .. Palmer. As now constructed, this tire is almost self-a frame exposed to the light for the past ten years in healing, and by a special repairing outfit can be re-
the rooms of the Societ.y of Amateur Photographers of Some Exhibit.. at tile National (lyclc Show in 

Madison Squal'e Garden. paired with the utmost ease if punctured, a mushroom 
New York, and the reduced silver image is as bright h shaped plug being forced into the puncture. The hose 
and brilliant to.day as when the print was first framed, Any attempt to speak of t e various exhibits must . 1 . f omI'ssI'on on account of the n pipe tire used on the Columbia wheels was also shown, 
though the white portions have changed slightly from IllVO ve many sms 0 , nUl -

b f thO t be seen and for it a very simple and effectual repairing device 
white to a yellowish color, which is regarded as due en· er 0 mgs 0 • 

A th h·b·ts of wheels Ilone att acted m e is surJplied, also involving the use of a mushroom 
tirely to the discoloration of the paper support itself, mong . e ex 1 1 , . r or I 

and not to any alteration or fading of the reduced gel- attention than that of the Columbia bicycles, shown patch. 
b th P 1\"" f t · C f H tf d The Cleveland Machine Screw Company showed 

atine silver salts. This print was developed with y e ope 'l anu .ac urmg ompany, 0 . ar or , 
ferrous oxalate and fixed in plain hypo." The evidence Conn. The ColumbIa wheel now has the smgle tube their steel balls for ball bearings. Under one inch 

b N· kI t 1 t b' . d . II th ' diameter their balls are turned from the solid bar, is unquestionably in favor of the permanence of these I 
upper race. IC e s ee u mg IS use m a . err 

prints. frames, and a new design of hub, t�e barrel hub, is ground by the RichardsoncGrant patent pl'ocess and 

The ferrous oxalate developer is still recommended use? The cran� arms and shaft are m on�y two parts, hardened. 
by many manufacturers. The trouble I encountered whICh screw b?, rIght �nd left hand screws mto a tra.ns- Cyclometers are shown by the Bridgeport Gun Im
in developing bromide paper by any of the ordinary verse tube, WhICh �arrles th� cones. The two abuttmg plement Company and the New York Standard Watch 

processes was in controlling the developer, and my ends of the shaft mterlock m the center. The sprocket Company among others. The first �amed. firm manu-

1 b 1 . I b h t t t d I 
. is detachable so that the gear can be altered without facture also the celebrated Search LIght bICycle lamp, a or las mam y een ow 0 cons ruc a eve oper so ' " 1  Th S d dC ' th t t 11 t· ·t ld 1 d f t t l ' trouble The chain is particularly elegant with alter- I WhICh burns kerosene 01 • e tan ar ompany s a a a Imes I wou )e un er per ec con ro , In . , 

I . h' t 1 h th h' h t th . d l I t 11 t' t k nate links finished in blue and yellow steel tempering cyc ometer, werg mg bu 3� ounces, as e Ig es o · er wor s go s ow, so s ow as a a Imes 0 ma e I . . . . b h th d f . t· th .. d d colors A number of weights of wheels are cata- claIms for accuracy and durabIlIty made for It y t e e anger 0 over·prm mg e mml111um an no an- ' . , 
k ger of its running away with you. I finally adopted log-ued. . . . 

rna ers. 
• ••• • 

the alkaline in place of the ferrous oxalate developer. The Re�ll�ngton �rms Company: of thIS CIty, have a 
Different alkalies do not produce uniform effects large exhIbIt . . TheIr 1895 .wheel IS changed from the Tile SpcctrUln or Mars. 

on paper manufactured by different firms. The car- ,,:h�e1 of 1894 m many �etalls . . A barrel crank hanger, Prof. W. W. Campbell has lately brought together 
bonates produce a browner black than the caustic gIvmg a narrow tread, IS sub�tItuted for the old type. all the obser�ations of �he s�ectrum of M�rs, and dis-

lk' l' Th b t f th . t ft II '11 t The rake of the head has been changed and the weight cussed them m connectIOn WIth the tellurIC spectrum a ales. e eau y o  e prm, a er a WI , 0 a d 'th h' b t· d rl '  th t certain extent, depend upon the bromide in the de- of the machine decreased. The crank arm formerly in- I an WI I
p
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dT f b 'd f d t th d I A '  t E C Stearns & Co of Syracuse N Y have won a the PaCIfic, vol. VI., No. 37.) He concludes as follows: 
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e y rep�tation for their "wheel in th� r�co;d field many (1) The spectra of Mars and the moon, observed under o ,ones may e ma e y 1110 I ylllg e propor ·lOns ' . . . . 

f th ' d' t . th f I I b t t . racing men having cho�en it as their mount Their favorable and IdentIcal CIrcumstances, seem to be Id6n-
o e mgre len s In e ormu a am a Oil 0 gIve. � ' . . . 

I th f h d '  th " '1 . 1895 wheel has a new detachable sprocket an adjust- tICal III every respect. The atmospherIC and aqueous 
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f· able handle bar dust-proof bearings and' many other vapor bands which were observed in both spectra ap-len 0 a eve opel', Icar ona e 0 so a, ora e o ' . , 
d d b . 'd t t ·  . t b t features Among their exhibits are tandem triplet pear to be produced wholly by the elements of the so a, an oraclC aCl ac as res ram lng agen.s, u . , . " • 

. . . 'd 1 h th t ff t t b . and quadruplet wheels of very elegant design earth s atmosphere. The observatIOns, therefore, fur-In usmg amI 0 none ave ,a e ec excep oraClC . . . . . 
'd d th t bt l· htl Th f " t d '  The Warwiek Cycle Manufacturing Company of msh no eVIdence whatever of a MartIan atmosphere aCl , an a u s Ig y. ere ore, m In 1'0 uClng , 

t . . 
these agents you will understand what office I ex- Springfield, Mass., have seven regular types of wheels. con amlllg aqueou� vapor. 

t th t' f Th fi t f l ' f II . The parts are so proportioned in the diamond frame (2) The observatIOns do not prove that Mars has no pec . em 0 per orm. e rs ormu a IS as 0 ows: . . . wheels as to bring the upper brace and rear lower atmosphere SImIlar to our own; but they set a superIOr 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. braces horizontal. The diameter of the tubes of the limit to the extent of such an atmosphere. Sunlight 
Sodium sulphite (crystals) . . . . . .... . .. .. . . ...... . . . . . . . .  15 wains. • th th ' M t" th Sodium bromide . . . . . .. . . . .. . . . . . .. . . . . . .. . . . . .. . .. . . . . . .  2 grains. frame has been increased. The front sprocket is de- cOIll lng to e ear VIa aI's passes wlce e l  er par-
Sodium carbouate .. . ......... .......... .. . .. . . . .. ... . .. . 5 graius. tachable and the handle bars are adjustable. The tially or completely through his atmosphere. If an 
Hydroquinone . . .. . . .. . . ... ... . .... .. . .. .. . . . .. . . . . . . . . 3 w ains. pedal is particularly ingenious and simple in construc- increase of 25 to 50 per cent in the thickness of our 
Meto!. ................................................... l grain. tion. own atmosphere produces an appreciable effect, a pos-

If you wish this developer to work slower add either The Keating Wheel Company, of Holyoke, Mass., sible Martian atmosphere one-fourth as extensive as 
10 grains bicarbonate of soda or 10 grains of borate have introrluced a number of improvements in their our own ought to be detected by the method employ
of soda or 5 grains of boracic acid to the ounce of de- 11895 wheel. The frame tubes are re-enforced, the front ed. 
veloper. This is the best I have yet found with the sprockets are attached to the crank directly. The cen- (3) If Mars has an atmosphere of appreciable extent, 
carbonate alkalies ; some may prefer the effect of car- ter brace of the frame where it joins the crank hanger its absorptive effect should be noticeable especially at 
bonate of potash; my advice is that you try it. is bent forward, the idea being to stiffen the frame at the limb of t.he planet. Prof. Campbell's observations 

The caustic alkalies produce blacks which I think this critical point. do not show an increased absorption at the limb. 
are deeper and richer. The simplest form for a de- The Monarch Cycle Company, of Chicago, use Man- This portion of the investigation greatly strengthens 
veloper with caustic alkali is lime water, instead of nesmann steel tubing in their frames and have a re- the view that Mars has not an extensive atmosphere. 
plain water. Substitute it for the carbonate of soda in markably attractive exhibit. As a matter of display • • • I • 

the foregoing formula. Another modification is the they exhibit two of their wheels in large. picture Palace 'J.'l'olley Cars. 

addition of two grains to the ounce of water, of caustic frames with black background and with electric lamps A palace trolley car which marks the height of lux
soda, afterward treated the same as in the first in- distributed over the machine. The wheels are kept ury and convenience in street car construction has 
stance. I have made some of my most beautiful prints in rotation by an electric motor, and as the colored been introduced recently in Boston. The new cars are 
with barium hydrate. In using this ingredient, use lamps with which they are decorated blend into a cir- designed for the use of so-called "trolley parties," and 
ten grains to an ounce of water, because in the first cle of light, the effect is quite striking. will be run only when especially chartered. It is 
place only seventy or eighty per cent of the barium The Western Wheel Works, of Chicago and New thought that they will prove very popular for carrying 
salUs soluble, and further when you add the sodium YOrk, show a large variety of wheels, varying in price theater parties or parties for other entertainments. 
sulphite a percentage of the barium solution is con- and general specifications. The wheels are termed The bodies of the cars are 20 feet long by 7 feet 4 inches 
verted into an insoluble barium sulphate whieh Crescents. The sprocket is of a new type, being wide and the motors are 25 horse power each. 'rhe 
makes the barium developer resemble a cup of milk. made of boiler steel, stamped cold, and case-hard· outside coloring is in black and gold, with crimson 
It will settle clear however in a short time, but there ened. This firm shows some very high grade juvenile panels, and the trucks and running gear are painted a 
is not the slightest use in waiting, as the milky ap- wheels also. dark green. The woodwork of the interiors is of polished 
pearance has no chemical action on the paper. The Eagle Manufactnring Company, of Torrington, mahogany and the upholstering is of peacock blue 

Strontium hydrate also will be approximate in its Conn., have one of the most striking exhibits. Their brocaded plush. Each car will be supplied with twenty 
effect to barium in a developer, but I have discovered detachable sprocket is characterized by depending chairs of an elegant pattern and these are to be supplied 
no special advantage over it. for its strength directly upon the metal, the ends with wire hat holders beneath them. 'rhe brass finish-

The simplest of the caustic alkalies seems to me to of the sprocket arms dropping into recesses on the ings, the frescoing and the electrical apparatus are 
be lime water, which is water saturated with calcium outer segments, the screws merely holding the parts all in keeping with the general elegance of the other 
hydrate. This can be made a commercial article by together. The tubes of the frame are re-enforced at furnishings. These cars will also be equipped with 
evaporating it to dryness. To do this so that it will the ends by short. inner tubes over which the ends elect.ric headlights, which are also a new departure 
be in the most available form, add four ounces of of the outer tubes are cold-swaged. This gives a tube Other palace cars similar in design to the ones de
granulated sugar to a gallon of lime water and then of reduced diameter at the ends, and results in a most scribed are in course of construction, and are to be run 
evaporate to dryness. The salt thus obtained can be graceful frame. Aluminum rims are used on the from the suburbs of Boston to the city on Sundays 
redissolved to suit when a developer is to be prepared. regular output, unless wooden rims are desired. The for the comfort and convenience of church-goers. 
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THE GREAT BRESLAU PUMP, NEISSE, 

SILESIA. which enliven the foliations of the scroll work exhibit 
There are few in�tances of  the smith's craft. even in a gayety and deligh t on the part of the artificer which 

Germany, which will compare with this  Si iesian pump distinctly adds to t h e  indi viduality of his production. 
case, standing i n  the Breslau Grand Strasse, at Neisse. An inscri ption is  carried round the central band of 
Alth ough dated late i n  the seventeenth cent ury, i t  is the structure, j ust above the level of the head. The 
a th oroughly traditional piece of work, and in some im perial eagle, snrmoun ted by a crown, serves as a 
ways llIay be said to be even me�lireval in the spirit of finial to the composition, and ri�eH in an effecti ve man
its design.  Th; quaint freedom ado pted by the smith ner over the bunched-up scrolls, into wh i ch the inclos
as h e  introduced the many l ittle grotesq u e  conceits ing framework of the domical roof lines of the cage 
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are developed. The curves throughout the design are 
graceful and well distributed, with a due regard to 
scale. 

The drawing which we publish is reproduced 
from Mr. Ernest Wasmuth's " Denkmaler Deutscher 
Renaissance," a work of artistic thoroughness and 
utility to wh ich we have on more than one occasion 
made favorable referenceH. The base of the pump at 
Neisse is  constructed of stone. -The Building News. 

THE GREAT BRESLAU PUMP, NEISSE, SILESIA. 
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A N  AUTOMATIC VEHICLE BRAKE. 

This brake, which has been patented by Mr. H. D. 
Cool, is applied by the team in holding back, as in 
going down hill, and is so constructed that, without 
removing t.he shoes from engagement with thp, wheels, 
the vehicle may be as readily backed as if the brake 
were not applied. Fig. 1 represents the application of 

COOL'S VEHICLE BRAKE. 

the device, it being shown in Fig. 2 detached from the 
vehicle. Mounted on or supported from the rear 
hounds is a rocksh aft having at each end a crank arm 
i ll front of each rear wheel, and each arm carries a 
cyl indr'ical shoe m ade in t wo sections, both loosely 
mounted, and having opposing clutch faces. The 
outer sect ion is  constan tly h eld in engagement with 
the inner one by a spring confined on the crank arm 
by a cap or stop, and the space between the sections is 
guarded from dirt by a shield. The movement of the 
brake to and from the wheel is controlled by rods 
pivotally connected with the inner sections of the 
shoes, eccentrically or concentrically, the opposite ends 
of the rods being attached to an axle. 'rhe reach of 
the veh icle has more or less end movement, and to it 
it attached a clevis con nected by links with crank arms 
on the rock shaft, the links being adjustably connected 
that the power with which the brake is  applied may 
be increased or dimin ished.  The holding back on the 
part of the team, causing a rearward movement of the 
reach , effects the application of the brake, the inner 
sections of the shoes being held stationary by the rods 
projecting from the axle, and by the engagement of 
the clutch teeth , preventing the revolution to the rear
ward of the outer sections of the shoe�, which are at 
th e same time brought i nto contact with th e  periphery 
of the wheel. As the outer sections of the sboes are, 
however, free to revolve in the opp'>site direlJtion, the 
backing of the vehicle will not be interfered with. 

This irnprovelllent is bei ng introduced by Mr. Charles 
G, Locke, of Randolph, No Y. 

. ' . '  . 
A LARGE ANGLE SEXTANT. 

The sextant attach ments shown in the illustra
tion convert the ordinary sextant into a measur-

FERGUSON'S LARGE ANGLE SEXTANT. 

ing instrument for measuring large angles, extend · 
ing the range of the sextant to the me�sure· 
ment of ang-Ies up to 240 degrees. The improve
ment has been patented by Mr. Thomas T. H. Fer
guson, of the i mperial Ohinese customs service, 
Peking, China. The instrument is still essentially a 

J , itutifi, �mtti,au. 
sextant, and may be of the most improved and accu
rate kind, its affixures rendering it capable of span· 
ning the larger arcs without detriment to its accuracy 
and nicety of adj ustment. The same index arm is 
used, and the same vernier and arc divisions, but the 
value of the angle is taken from figures engraved 
above the old figures on the silver arc, additions whicb 
can be made to any sextant by a maker of ordinary 
skill. The engraving shows the arrangement of parts, 
there being behind the horizon glass another horizon 
glass in every respect similar, except that it is slightly 
broader. and it is mounted perpendicularly, being firmly 
fixed to an extension of tbe framework, allowing of the 
usual adjustments around horizontal and vertical 
axis. Its center is placed on the line which connects 
the centers of the old h orizon and the index glass, and 
it makes with the old horizon glass an angle of ex
actly sixty degrees, its back turned toward the back 
of the old horizon glass. In newly constructed in
struments it  is better to mount the t w o  horizon 
glasses on a common base plate to be fixed to the 
framework of the sextant. The set of dark glasses 
usually found bebind the horizon glass, being moved 
from their place by tbe new horizon glass, must be 
shifted further back on the visual line of the first 
telescope, as they h ave now a double function to per
form, for when using the second telescope it is advis
able to raise those glasses so as to shade off noxious 
reflections from the back of the first horizon glass. The 
improvement enables one to measure each angle over 
1200 twice, first the angle itself and then its supple
ment. S u p posing all parts to be properly adj ubted, a 
mere shifting of the eye from the usual telescope to 
another fixed at another part of the instrument is all 
that is needed to use the sextant in its large '1ngle 
capacity. 

. . . � .  
Th e Falls of N lae;ara. 

The Niagara River extends from Lake Erie to Lake 
Ontario. a distance of 30 miles. It receives the waters 
of all the upper lakes-Erie, St. Clair, H uron, Michi
gan, Superior, and a numbel' of smallel' ones. From 
source to outfall it has a to�l descent of 334 feet, but 
greater part of the fall occurs within a distance of 7 or 
8 miles, beginning with tbe rapids, 2 miles above the 
great falls, which received their name-Niagara, mean
ing the " th under of waters "-from the aborigines. 
Their roar, under favorable circu mstances, may be 
heard at a distance of 15 miles. 

There are th ree distinct fall s : Tbe Horseshoe Fall
so called from its crescent shape-is by far the largest, 
and is in th e  direct course of the ri ver. It i� 2, 000 feet 
wide and 154 feet bigh. The A merican Fal l ;s 660 feet 
wide, and the Central Fall 243 feet, each havin.:;' a fall 
of 163 feet. 

The water flows on perpetually the same, full and 
clear; neither the snows of winter nor the evaporation 
of su mmer, n either rains nor drought materially affect 
it-excepting that about once in every seven years 
there is a gradual rise and fall, which is attributed to 
some undiscovered disturbance that affects Lake Erie, 

" Of all the sights on this earth of ours wb ich tourists 
travel to see," wrote Anthony Trollope, " I  am inclined 
to give the palm to Niagara. In the catalogue of such 
sights I intend to include all buildings, pictures, 
statues, and wonders of art made by men's hands, and 
also all beauties of nature prepared by the Creator for 
the delight of his creatures. This is a long word ; but, 
as far as my taste and j udgment go, it is j ustified. I 
know of no other one thing so beautiful, so glorious, 
and so powerful." 

This wonderful cataract is 447 miles from New York, 
within a single day'!; journey, and is reacbed most 
directly by the New York Central and Hudson River 
R9,ll way, of which it forms the western terminus.-Dr. 
A. N. Bell. 

• t e ,  • 
Intel'esting Records of tile Wanderings of 

Derelicts. 

In a recent issue we referred to a decision of the 
Admiralty and Board of Trade of England, which 
conuemned the United States charts referring to the 
position of derelicts, on the ground 'that the charts 
probably exaggerated the danger from this source . 
The distance which such vessel s traverse is, however, 
much greater than is general ly supposed. Such 
wrecks are sighted from time to ti me by vessels and 
their position at the time is recorded, and a p-areful 
record of all these observations makes it possible to 
prepare a chart wbich, jn a general way, will show 
these wanderings. According to a cbart of this kind, 
recently publi shed, the derelict Fannie E. Wolston 
has traveled d u ring the past fi ve years somewhat 
more than 10,000 miles. This calculation is based upon 
forty-six reports made by various vessels. Another 
derelict, which started on its wayward course in 1891, 
dri fted about 3, 500 m i les up to the time it was last 
�een, or a period of 615 days. Another remarkable 
derelict. tbe W. L. White, floated about the North 
Atlantic for 310 days, covering in that time some 5, 910 
knots. All these long-lived derelicts have been heav
ily loaded with lumber and they have, therefore, been 
able to keep afloat for very long periods. The lum· 
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ber buoys them up and prevents tbe storms from 
crush ing them. Derelicts are moved for the most 
part by the force of varions ocean currents. And in 
general they eventually float to that portion of the 
North Atlantic known as tbe Sargasso Sea, where the 
currents are very sluggish and weak. This region is, 
fortunately, outside the track of most of the Atlantic 
commerce. It can readily be seen, however, that in 
these wanderings the derelicts are likely to prove very 
dangerous. 

• .  e . •  
A HOSE B RIDGE AND TOWER. 

The illustration represents an apparatus for fire de
partments, which may be collapsed an d folded into 
small compass or extended and raised as required, 
forming a hose bridge to carry lines of hose over a 
rail way or street. The apparatus is also arranged to 
discharge water from the bridge without the use of the 
ho�e, thus enabling it to be employed as a fire tower, 
with revoluble nozzle operated from tbe truck. The 
improvement has been patented by Messrs . .James 
Blake and Emil F. Begiebing (address E. F. Begie
bing, No. 285 Canal Street, New York City). The 
trnck carries a bed plate witb circ ular track su pport
ing rollers on which is a turn table carrying the super
structure, the table being rotated by means of a gear 
and pinion connection with a crank within easy reach 
of the driver's seat. On the table are pillow blocks in 
which are journaled the trunnions of the lower section 
of the towel', this section having an enlarged casing 
at its lower ends serving as a housing for the gear at 
the foot of the tower. The trunnions have toothed 
segmental racks engaging worms on shafts wbose gear 
wheels engage a driving gear with a cra nk handle, 
also near the driver's seat, by which the sections of 
the to wer may be raised to a vertical or turned down 
to a horizontal position. The lower tower section has 
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in its opposite sides anti-frict ion rollers, enabling the 
second section to be moved up easily, which is effected 
by means of a screw wbose driving gear is actuated by 
the turning of a crank, the screw also entering and en
gaging racks in th(; third tower section, thus serving 
to raise both sections. The several sections of the 
tower have at tbeir upper ends hooks adapted to sup
port ladders. and at the upper end of the top section 
are brackets for the support of a bridge, so flllcrumed 
th at by removing a pin, the bridge may be swung to 
lie substantially parallel with the body of the tower. 
The bridge has hand rails, or guards, and is beld rig
idly in borizontal position by hinged braces, which 
are E'xtensible to provide for the varying height of 
the tower. The apparatus also has telescoping pipes 
in tbe tower sections, connecting at the top with a 
cross pipe to which a hose may be attacbed, or from 
which water may be discharged d i rectl y upon a fire, 
the head connected with the pipe having t he move
ment of a universal j oint, and being turned by means 
of pinions and an extensible shaft, with a hand wheE'1 
at its lower end, to discharge the water in any desired 
direction. The apparatus may also be employed as 
a fire escape. 

. « . ,  • 
'Voo] Scoured ,vUlt Nal)lttlta . 

In a new method of scouring wool, naphth a is em
ployed as the cleansing substan ce. By means of a 
pump the naph tha is forced through and through the 
wool , extracting a l l  the natural oil .  It is claimed that 
the naphtha does not injure the fiber of the wool, as 
alkali cleansing, but leaves the fleece in better con
dition th an when cleansed by any other process. 

A further valuable feature of the new method is that 
after the grease is extracted from the wool it may be 
again extracted from the naphtha in a pure state, 
thereby becoming valuable as a medicinal agent or for 
a saponification i n to the purest of soaps . It is clai med 
that a plant following this llJethod scoured 500,000 
pounds of wool, and had saved a product of 80,000 
pounds in pure wool oil. 
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Science Notes. 
Electrolysis of Glass.-A very curious experiment 

upon the action of currents traversing glass has recently 
been made by Mr. Stansfield. He placed amalgams of 
potas!>ium, sodium, and lithium in a balloon and im
mersed the latter in a bath of mercury kept at a tem
perature of 200° .  The anode of a powerful electric bat
tery was introduced into the halloon, while the cathode 
dipped in the external mercury. At the end of a few 
hours, the balloon was taken from the mercury, when 
the following phenomena were observed : With the 
amalgam of lithium, the glass had become very fragile 
and had lost a little of its transparency. The bath of 
mercury <,ontained sodi um. 

With the sodium the same phenomenon, but the 
glass had undergone no alteration. 

'Vith the potassium there h ad been no transfer of 
metal. 

Mr. Roberts-Austen attributes these singular results 
to the size of the atoms. According to him, the potas
sium,  having too large a molecule, cannot substitute 
itself for the sod ium in the glass for want of space. 
The lithium, having too small a molecule, replaces the 
sodium, but separates the constituent molecules and 
thus diminishes the cohesion. As for the sodium trans
ported by the current, that substitutes itself in the 
glass for the silicate base without any other modifica
tion than a continuous carriage. 

Building Materials of Wood Fiber.-According to the 
Schweizerische Bauzeitung, an inventor has just pat
ented in Switzerland and other countries a uew process 
for the manufact ure of objects from wood fiber, such 
as paving blocks, building materials, etc. The wood 
fiber is  mixed with a suitable agglomerant having mor
tar as a base. Previous to this, the fiber is impregnat
ed with vitriol, sublimate, etc . ,  to render it antiseptic, 
after wbich it is  thoroughly dried. The plastic mass 
obtained througb the mixture of wood fiber and mor
tar is well pulverized and pressed into moulds. As soon 
as the  material has set it is removed from the mould 
and dried. It is said that the objects thus obtained 
are light, porous, and tough, and are bad cond uctors 
of sound and heat. They can be sawed, nailed, drilled, 
and otherwise treated, j ust like wood. 

Solder for Glass.-According to the Revue Univer
selle, an alloy formed of 95 parts of tin and 5 of cop
per adheres to glass with such tenacity that it may 
be employed as a solder for connecting tubes end to 
end. It is obtained by first melting the tin and tben 
adding the copper, the mixture being stirred all the 
while witb a wooden rod. This mixture is run into 
a mould and melted anew when needed for use. The 
addition to it of from Y2 to 1 per cent of zinc or lead 
renders it more or less hard. 

Artificial Rubber. -According to the Revue de 
Chimie Industrielle, an artificial rubber of more or less 
strength may be obtained by dissolving 4 parts of n itro
cellulose in 7 parts of bromo-nitro-toluol. Upon vary
ing the proportion of the nitro-cellulose there may be 
obtained a material possessing elastic properties and 
much resembliug India rubber, and even gutta percha. 
The bromo-nitro·  toluol, says the Revue,  may be re
placed by nitrocumol and its homologues. 

Preservation of Polished Surfaces against Rust.
L'Energie Electrique says that the polished surfaces of 
steel tools, such as chisels, saw blades, etc. , may easily 
be preserved against rust by the following process. 
Half an ounce of camphor is dissolved in a quart of 
melted lard, and the scum which rises and floats on the 
surface is collected and mixed WIth sufficient graphite 
to give it the color of iron. The tools, having first beeu 
wiped, are covered with this mixture. At the end of 
t wenty-four hours they are wiped with a soft rag. 
Thus treated . the tools will remain free from the least 
spot of rust for several months. 

New Process for Hardening Glass. -Since the fai lure 
of the Bastie method of tempering and hardening 
glass, various other processes have been tried which 
have given more or less satisfactory results. Among 
these there is one, says the Revue de Chi mie Indus
trieHe, which originated in France, and consists in 
melting hard glass. The crude material, after h aving 
been melted in a peculiar style of crucible furnace, is 
run into moulds, as in casting iron, with the difference 
that im"tead of sand tbere is employed a special sub
stance, and that the mould and the glass are heated 
and cooled at the same time. To replace the sand a 
material is selected that has the same conductivity 
and the same calorific capacity as glass. In this way the 
glass and the mould form, as it were, a bomogeneous 
mass and the glass can be cooled without crackles, even 
though the cooling should be effected with relative 
slowness, this being indispensable whenever it is de
sired to obtain a hard glass. If care be taken that the 
surface of the glass do not approach tbe external en
velope of the mould, it  makes little difference in what 
manner the cooling is afterward effected, since the 
main point is that the mould and the glass shall be 
b l'ought to the same high temperature, which must be 
rather greater than that at which glass hardened in a 
press is usually produced. After the mould has been 
perfectly heated, it is removed from the furnace and 
left in the open air, the effect of which is generally 
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rapid enough t o  prod uce a proper hal'dening of the 
glass. After the whole has become well cooled the 
mould is opened and tbe piece removed. 

Liquid Cement for Porcelain. -An excellent cement 
for china and porcelain, says the Revue Scientifique, 
may be obtained by melting together 75 grains of fish 
glue and 5 drachms of crystallized acetic acid, and 
afterward heating the solution until it becomes of a 
sirupy consistence, so as to form a jelly upon cooling. 
To use it, the jelly is placed upon a s tove, so as to bring 
it to a liquid state, after wbich the edges of the broken 
crockery are coated with it and the pieces strongly 
compressed. 

. .  , .  
AN IMPROVED GRAIN BIN. 

The illustration represents a bin which may be 
readily changed from a ventilated bin for ear corn to 
an inclosed bin for shelled corn, wheat and other 
grain, protecting the ear corn from the weather and 
thoroughly drying it by currents of air, and the change 
being quickly made to adapt the bin for the two uses. 
The improvement has beell patented by Mr. Samuel 
E. Kurtz, of Mansfield, Ill. '],he sides and ends of the 
bin are preferably boarded with drop siding to render 
them weatherproof, and ventilators are formed in 
the bin by nailing slats or cribbing on a portion of 
the side and end s tuddings, whereby a series of flues 
is formed at certain distances along the sides and 
ends of the structure. When further ventilation is 
desired, or when middle studding is required, as may 
be necessary in an elevator b uilding or a structure 
of several stories in height, some of the central stud
dingI') are similarly connected in pairs by means of 
slats, the ventilating fiues thus formed each commu
nicating with an opening in the floor, thus permitting 
a free circulation of air throughout the interior of 
the hrgest storage space. When tbe bin is to be used 
for shelled corn, oats, wheat, etc. , the bottoms of the 
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ventilators are closed by short pieces of boards, the 
grain then filling the ventilators, or, if desired, wire 
gauze may be fastened over the i'lats of the ventila
tors, whose bottoms may then be left open, and a 
good circulation of air thus insured through the 
shelled corn and grain. It is claimed that a storage 
bin of this construction will last as long as a resi
dence, and may be used with advantage as a shelter 
or for other purposes wben not occupied for storage. 

• l e I . 
PerfulUes-Natu " a l  and Artifieial. 

Almost all the natural perfumes are of veg-etable 
origin, and are derived from treatment of flowers and 
fruits. In this way are obtained the aromatic essential 
oils of rose, mint, anise, santal, thyme, cloves, etc . ,  and 
the perfumes of the violet, iris, and jasmin. M usk is 
the only important perfume that is of animal origin. 

For a long time now, however, the odor of fruits has 
been imitated with tbe aldehydes and ethers of fatty 
acids, such as the acetates, valeria nates, benzoates, 
salicylates, and butyrates of methyl, ethyl, and amyl, 
which, mixed in defini te proportions, recall the odor 
of strawberries, apples, pears, etc. The following are 
two examples of such mixtures : 

PERFUME OF THE PINEAPPLE. 
Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  10 grains. 
Aldehyde . . . . . . . . . . . . . . . . . . . . . . . . . . .  . • . . . . . . . . . . . . . . . . 10 
Butyrate of cthyl. . . . . . . . .  . . • • • •  . . . . .  . . . .  . . . . • . . . .  50 
Butyrate of amy L . . .  . .  . .  . . . • . • . .  . .  . • . . . . .  . . . . . . . .  100 
Glycerine . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Alcohol, 100 per ceut .. . . . . . . . . . . . . . . . . . . . . . . . . . .  (liter) 1 

PERFUME OF THE APPLE. 
Chloroform . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . .  . . . . . . . . .  10 grains. 
Nitric ether . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . .  , . 10 
Aldehydc . . . . . . . . . . . . . . . . . . • . . . . • . • • • . . . . . . . • . . .  .. . .. .  20 
Acetate of ethyL .  . . . . . . . . . . . . . . . .  . . . . • . • . • . • . . . • . . . . . 10 
Valerian ate of amyl . . . . . . . . • . . . • • • • . • . • . . . . . . . . . .  . . . .  100 
Glycerine . . . . .  . . . . .  . • . • . . . • . . • . . . . . . . . . • . . . . . . . . . . . . .  40 
Alcohol, 100 per cent . . . . . . . . . . . • . • . • . . . . . . . . .  : . . .  (liter) 1 

The aroma of rum and cognac and the bouquet of 
wines have also been reprod uced artificially. We shall 
not d wel l u pon the danger that accompanies the use of 
these products in a large quantity when they are 
mixed with beverages and alimentary SUbstances, 
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Professor Lowe's Experiences with Balloons. 
Professor T. S. C. Lowe, whose successes at Pasa

dena, Cal. , in opening tbe wonders of Mt. Lowe are 
now well known, contributes an interesting paper in 
a recent number of tbe Mt. Lowe Echo, in which h e  
gives some o f  his early balloOI� experiences. W e  make 
the following extracts : 

The significance I attached to my early balloon 
work can be better understood if my reader compares 
and considers it with the " kite flying " of Benjamin 
Franklin. So much does the modern scientific world 
think of Benjamin Franklin and his simple kite, that 
one of the most imposing statues of the World's Co
lumbian Exposition represented him in the act of fly
ing tbe kite, and it occupied tbe post of honor at the 
main entrance of the Electrical building. It seemed a 
small and insignificant affair, and yet it was that ' 'kite 
flying folly " that led to the discoveries which have 
made possible the telegraph, submarine cables, tele
phone, phonograph, ele(ltric lights, electric rail ways, 
and the thousand and one scientific and useful instru
ments and appliances of modern electricity. All these 
wonderful and useful inventions are tbe i ndirect reo 
suIt of that one little experiment of Franklin's, thus 
demonstrating the value of even small tbings, when 
directed for a scientific purpose by a scientific m ind. 

Few people understanq. the deep �cientific interest 
that was felt by Joseph Henry and many men of his 
intellectual stamp in my balloon trip from Cincinnati 
in April of 1861. The trip was made purely in the in
terests of science. There was no monetary or other 
i nducement in connection with it. In my observa
tions of air currents I had become absolutely convinced 
of the existence, in the higher atmosphere, of a curren t 
which uniformly and almost invariably moved east
ward, with but slight variations, no matter how di
verse the surface currents might be. In order to test 
the existence of this current, over the ocean as well as 
the land, I planned th e exact and necessary machinery 
to carry on the work, and the trial of it  so interested 
a number of the prominent Eastern bankers and mer
chants that they offered to help sustain the expense, 
with a view-provided it was shown to be perfectly 
safe-to the inauguration of a balloon system which 
would convey information across the Atlantic in mueh 
less time than tbat occupied by the mail steamers. In 
those days there was no telegraphic communication 
between the United States and Europe, tbe first At
lantic cable having failed, and the only way, there
fore, of getting mercantile news across the ocean was 
by means of the steamers. The merchants knew that 
the reduction by a day, or even, sometimes, of but t wo 
or three hours, in the time of the receipt of im portant 
news on business or other affairs would often make a 
difference to them of many thousands of dollars, en
abling them to dispose of, or buy up, goods ahead of 
their competitors. This was the secret of their will
ingness to aid in sustaining the expenses of my earlier 
experiments. I was ready to receive their help, but 
my object in the work was purely for the interests of 
science, and to further the organization of the 
Weather Bureau elsewhere spoken of, and which has 
since been accomplished on tbe lines I suggested, by 
the United States government. 

I had already constructed the aerostat for my At
lantic journey. It was the largest one ever built and 
has never since been approached in size or equipment. 
With it I safely lifted from the earth, including its 
own weight, sixteen tons, so that I was thoroughly 
convinced that I could safely convey across tbe At
lantic all the materials I required for comfort and 
safety. Not only was this balloon to carry ample in
struments, provisions for the crew, and all the im ple
ments, etc. , requi red for observation, and the manipu
lation of the balloon, but also a full rigged l i feboat 
schooner with airtight compartments, built of light 
steel plates. 

C hambers's and other encyclopedias state that tb is 
balloon would lift 22Y2 tons. In order that the reader 
may not misunderstand the apparent discrepancies 
between their statements and mine given above, per
mit me to explain that had the bal loon bE-en filled with 
pure hydrogen gas, it would have lifted 22Y2 tons, but 
on this occasion I had to use the ordinary coal gas, 
which, being heavier, permitted me to lift only 16 
ton�. 

Professor Henry, however, was so adverse to my run
ning any risk by making the trip over and across the 
Atlantic, that he suggested before doing so I should 
thoroughly test the existence of this current over a long 
land distance. He advised me to go west with my 
balloon, make an ascent when the earth currents were 
blowing strongly to the west, and then, if when reach
ing the upper currents I sailed aeross the continent 
east, the existence of this eastward current, which I 
claimed did exist, would be sufficiently demonstrated 
to j ustify his urging the government to aid me in con
tinuing the experiments, with a view to the organiza
tion of the Weather Bureau, to which object I had de
voted my attention for so many years. 

Acceding to Professor Henry's request, I left my 
large balloon, and, taking my smaller experimental 
balloon, went to Cincinnati, and for about a month 
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waited for conditions to b e  exactly as I desired before 
making the ascent. '1'he newspapers took a great 
jea-.l of interest in the project, some of them speaking 
in tbe most favorable terms of the work. At last the 
conditions were high ly favorable for the experiment, 
the surface currents moving rapidly westward, and, 
accordingly, after learning by telegraph that the same 
condi tions existed as far east as Washington, I made 
the ascent at about 3 :30 o'clock of the morning of April 
20, 1861. It was fully midnight before I was satisfied 
as to the existence of these westward-blowing earth 
currents extending from the Atlantic to Cincinnati, 
and then, having arranged with the superintendent of 
the city gas works for the inflation of the balloon, I 
proceeded at once to direct that important and neces
sary work. 

My readers must here understand that gas, exactly 
the same as atmosphere, absorbs and holds in suspen
sio n in warm weather more moisture than it does when 
it is cold, so that, the day having been warm and 
murky, the gas with which the balloon was inflated 
on this occasion held i ts full proportion of moisture in 
s ll spension. 

In ascending I started rapidly toward the west, as 
the surface currents from the east were quite strong, 
When I reached an altitude of 7, 000 feet I struck the 
east w ard-flowing current, and here very rapidly the 
thermometer went down LO zero. This sudden cold 
congealed the moisture held in the gas, and formed a 
fine, glassy, bead-like h ail, which in the absolute still
ness I could d istinctly h ear falling upon the silk and 
ro l ling down into the neck of the balloon. It being 
night, it was impos�ible for me to see it, but under 
similar c ircumstances in the daytime, I have seen a 
miniature snow storm going on inside the balloon when 
1 have left a warm for a cold current of air. It was 
not a soft snow this time, but, no doubt, owing to the 
lapid change into so great a difference of temperature, 
it was a hard , bead-like hail. When the valve was 
opened to let the ex panding gas escape, a bushel or 
more of this  fine hail was discharged . 

This caused the balloon to ascend stiil higher, until, 
by looking toward a star over the top of the mercury 
col u m n  in the barometer, through a slot I had had 
arranged for that purpose, and feeling the raised fig
ures-for it was dark and I had malle no arrangements 
for l ighting-I found that the balloon was at an eleva
tion of 14, 000 feet. 

This altitude it retained until sunrise, when the heat 
of the sun expanded the gas still further, and it rose to 
the altitude of 18, 000 feet. 

And such a sunrise ! 
The horizon appeared always on a level, so that the 

earth resembled a great hollow bowl, with the excep
tion of the Blue Ridge Mountains, which, owing to 
their grt'at distance, fully 200 miles, resembled a soli
tary peak arising from the ocean. 

As sunrise approached, the streaks of light rapidly 
running around the horizon resembled bands of molten 
gold, and when the sun itself appearp,d, I was never 
more astonished and surprised. It was entirely differ
ent from our everyday luminary. There was a total 
absellce of it" usual dazzling appearance. It re
sembled a disk of burnished copper, as such a disk 
wo uld appear when not in the bright rays of any 
powerful light. This singular appE'arance was re
tained during the time of the entire voyage, so long as 
I relllained at an elevation of from 16, 000 to 16, IlOO feet. 

This  fact provE'd to me that the dazzling appearance 
of our great lum inary is caused by our atmosphere 
and the elements it contains, or holds in suspension, 
within three or four miles of the earth _  

T h e  sky, too, was inexpressibly beautiful, even dur
ing the daytime, resembling a rich, dark-blue velvet, 
and the sun, moon and many of the stars were all 
visible at the same time. 

To return now to the point of departure. Mr. Pot
ter, proprietor of the Cincinnati Commercial, and 
MUl'at Halsted, the editor, arranged to be with me at 
the time I decided to make the ascent. They brought 
down a number of delicacies of all kinds for me to take 
along, and Mr. Halsted thoughtfully provided me with 
a large jug of hot coffee, which he wrapped up in a 
n umber of blankets in order to keep it hot, which it 
did throughout the entire journey. He also brought 
me 200 copies of the Cincinnati Commercial announc
ing the preparations that had been made for this trip, 
that the balloon was now being inflated, and that 
" shortly after going to press Professor Lowe will have 
left the earth fOl' the purpose of making his long an
ticipated aer ial eastern voyage." 

Some of the newspapers amusingly stated after I 
had ascended that the balloon which had gone up for 
the purpose of demonstrating the existence of an up
per air current which invariably flowed eastward, 
when last seen, was rapidly sailing WAst. But when 
later in the morning at daylight telegraphic dispatches 
were sent all over the country from Falmouth and 
Lexington, Ky. , saying that a large balloon had been 
seen rapidly moving eastward, all who saw the dis
patches and knew of my discovery were convinced of 
the correctness of my former deductions. 

The average height at which I sailed was about 16, -
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000 feet, but in crossing over the Alleghanies I demon
strated that air currents bound and rebound exactly as 
the currents of water do. The air was flowing rapidly 
eastward and as it struck the crests of the Alleghanies 
it flew up and on, making a great upward curve, into 
which, of -course, my balloon was forced. In a few 
moments I ascended to a height of 22,000 feet, proba
bly 6, 000 feet higher titan the balloon could have gone 
by its own lifting power, and when it made the curve 
on the other side of the range, I descended so rapidly 
that the fall was over a mile in less than a minute. 
Though racing through space with such extreme rapid
ity, everything around me was perfectly quiet and still 
-so still, that I could have carried a lighted candle 
without any protection, and I left loose sheets of paper 
about without any fear of their being disturbed. The 
reason for this may not be q uite clear to all my readers. 
I was floating with, as well as in, the undisturbed 
atmosphere ; consequently, there was not the slightest 
sense of motion whatever. The altimeter, my instru
Illent for measuring latitude and longitude, and thus 
determining the rate at which I was traveling, show
ed such a rapid movement of the balloon to the east 
that I doubted its accuracy, until I glanced down over 
a rope hanging for 100 feet below the car, and there 
noticed the short space of time it req uired to cross 
large farms, fields, woods, etc. The velocity was so 
amazing, that I no longer doubted the accuracy of the 
rlJgistrations of my altimeter. 

Before reaching the Alleghanies, owing to the flow 
of a deep and rapid current of air between that range 
and the Blue Ridge, my balloon was drawn slightly 
southward, out of the direct eastern path, and I finally 
landed in South Carolina, a short distance from the line 
of North Carolina, nearly in a due east direction from 
Cincinnati. 
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for aeronautic purposes, I cut i t  up, giving each mem
ber of Congress a piece. Their aeronaut evidently 
thought nothing but silk would answer his purpose, 
but good cotton would have been much better than 
the silk they used. Having none of the requisite 
quality, a convention of ladies was held in Petersburg, 
of whom 200 each gave a silk dress toward buildiug 
the balloon. Thinking th;s  might be of  special in 
terest, I show you a piece of this historic constructio ll ,  
which, you will observe, represents four patterns of 
silk dresses. 

It is the prevailing opinion with some that it is neces
sary when a boiler is worked to a high rate of capacity 
to maintain correspondingly heavy fires. It is argued 
that thin fires are wel l enough for slow rates of com b us

tion, but as the call for steam increases it must be met by 
an increased thiekness in the bed of coal on the grate. 
Where heavy fires are carried i t  is a com lllon thing for 
the fireman to shovel in al l the coal that h e  can con
veniently supply, going so far as to almost fill the 
opening at the fire door, leaving li ttle if any 1'00111 for 
a future supply unt il that already in has been pushed 
back to make  room for Illore. The ordinary fireman is  
apt to favor this method, for the rea �on that he can 
introduce large q uantities at a firing, and afterward he  
is  not obliged to give the fires much attention for per
haps an hour's time, when he wiII again fill th e furua('e 
full in the same manner as before. This method of 
firing with most of the high-class bit u minous coals in 
use in the Eastern States requires frolll time to tillle 
the use of the slice bar for breaking up the bed of (·oal. 
It has al ways seemed to the writer that whatever ne
cessity there may be according to the popu l ar idea f( J J'  
carrying heavy fires, in  the  matter of the  amount o f  

In crossing Virginia I distinctly heard the  cannon- labor involved i t  i s in  reality more laborious for the 
ading with which the Virginians were celebrating their fireman than i t  would be if the fires are kept COlli para
secession. South Carolina had already gone out of  tively thin and small quantities of coal s upplied at 
the Union, and the descending of my balloon caused each firing. As an pxplanation, however, of the favor 
much excitement. It being only �ight days after the which this method recei ves, it is probable that the 
attack on Fort Sumter, I was conSIdered a Federal spy, class of labor which is generally PlIl ploved considers 
arrested and locked up in Columbia jail .  Ind eed, it the muscular effort required much less of a task than 
was asserted on good authority that I was the first the more frequent and careful  attention which is 
prisoner of wa� ?aptured by the South during the civil I needed when the fires are kept at medium thickness. 
war. Not deSIrIng to be shot as a spy, I sent for the As regards a comparison between thick and thin 
president of t�e. South Carolina Coll:�e, w�o explained I fires, the fact is that more capacity can be obtained 
to the authorItIes that he was fallllhar WIth the pur- from a boiler when a fire of medium tb iekness is car
pose of my balloon experiments, which at that time ried and proper attention is given to its condition tban 
had nothing to do w ith the army, and at his solicita- can be realized by any system of m anagement _when 
tion I was released. Mayor Boatright, of Columbia, the fires are exceedingly heavy, and advocates of thick 
gave me th e freedom of the city and a letter bearing fires, who take the ground that they are a necessity 
the city's seal, asking a safe conduct for me through when boilers are forced, are entirely mistaken. As to 
the Confederate States of North America. As I passed the economy of the two, some persons maintain that 
through Tennessee I learned in a peculiar and interest- heavy fire� give the most economical results, but this 
ing way that the State h ad gone out of the Union in is questionable. Valuable i n formation on the subject 
secret session. This I communicated to President has recently been brought out by the results of two 
Lincoln two weeks before it became authentically evaporative test�, which we give below. They were 
known in the State. made on a 72 inch return tubular boiler baving 1, 000 

BALLOON AR)lY SERVICE. 3� inch tubes, 17 feet in length. The heating surface 
Returning to Cincinnati  and desirous of accom- amounted to 1, 642 square feet and the grate surface to 

plishing my Atlantic trip, I was surprised and dis- 36 square feet, the ratio of the two being 45 -6 to 1. On 
appointed to receive a dispatch saying that President the thick fire test the depth of the coal on the grate 
Lincoln desired to consult with me in regard to organ- varied from 8 to 20 inches, being heaviest at the rear 
izing a balloon service for the U nited States army. end and lightest at the front end. On the thin fire 
Failing to get assistance for my Atlantic enterprise, test the  depth was maintained uni formly at about 6 
owing to th e  unsettled condition of the country, and inches. The coal was New Ri \'er semi-bituminous coal. 
urged that my own personal desires should be tlubser- The difference in the results as appears from the figures 
vient to the wishes of the government, I went to is an increased eva.poration due to thin fires amounting 
Washington, consulted with the President and mili- to 15 '6 per cent. 
tary authorities, with the result that the aeronautic 
corps of the United States army was organized. Just 
here old methods were found too slow, clumsy and 
absolutely impracticable for army service. Necessity 
became the mother of invention, and new devices were 
quickly developed which have never since been im
proved upon. Thus the balloon corps began its work, 
and for the first year of the war was constantly oper
ated on the Potomac, Chesapeake Bay and the James, 
York and Pamunki Rivers, the balloon being manipn
lated by means of a barge towed by a tug and guarded 
by a gunboat. 

The balloons were of great service at Yorktown 
and in all the battles which followed up to the time 
of Fair Oaks. I am usually asked : " Did the enemy 
ever fire at the balloon ? "  I reply : .. That was almost 
a daily occurrence, but having early acquired a fair 
knowledge of artillery practice, and understanding 
the calculations that had to be made before so un
steady a mark could possibly be hit, I was enabled, by 
hiding the base of the balloon operations behind trees 
or hills, to conceal my distance so that aim could not 
accurately be made by the gunner." I am often asked 
if the Confederates used balloons. I would state that 
they had one in use for a few hours at the commence
ment of our seven days' battle. Having no aeronauts 
of experience, they were compelled to inflate it in 
Richmond and tow it to the scene of action. While it 
never ascended more than 400 feet, I understand it 
served them to good purpose while in use. It was 
afterward stowed away on the Confederate gun boat 
Teaser, which we captured. The balloon was turned 
over to me ; but finding it of poor material and useless 

Conditions as to thickness of fires_ 
Thick 

fires. 
1. Average boiler pressure, pounds _ .  _ _ _ _ _  131 -6 
2. Average temperature feedwater. degrees _ 30'6 
3_ Average temperatnre flue gases, degrees_ 484 

4_ Average draught suctiun, inches _ _ _ _ _ _ _ _ 0-17 

5. Per cent moisture steam, pel' cen t . . . . . .  0'25 

6. Coal per honr per square feet grate, 
puunds _ _ _  . _ _  . _ _ _ _ _  . _ _ . .  _ _  . . . . .  _ . . . 13-72 

7. Per cent ashes, clinkers, per cent _ _ _ _ _ _  . . 5'1 

8. Horse power developed on basis 30 

pounds from 100 at 70, horse power _ 140-3 

9. Water evaporation pel' pound coal, 
pounds _ _ _ _  . . _ _ _ _ _ _ 

10. Equivalent evaporation, per pound of 
combustible from and at 212 degrees, 
pounds . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

• • •  • 

8-517 

'I'hin 
fires. 
130-4 

12 

5'7 
144-4 

12-234 

Some improvements relating to t h e  met h ods of deal
ing with the products set free in the electrolysis of salt 
solutions have been devised by the  Compagnie Electro
Chimique de St. Beson. The chlorine and the soda 
solution being b rought together outside the electrolytic 
apparatus, are employed in the manufacture of hypo

chlorite of sodium, or else the chlorine being given oft 
is converted into various useful  derivatives, while the 
caustic soda is dealt with separately. In the latter 
case the soda is mixed with litharge in a digester, me
chanically agitated and heated;  the hot solution is 
then carbonated, with the result that insoluble white 

It'ad is precipitated, and a fterward separated off by 
means of a filter press. The alkaline l iq uid is further 
carbonated for the production of insoluble bicarbonate 
in solution of sodium chloride, the mother liquor being 
afterward returned to the electrolyzer. 
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THE METAL CEILING INDUSTRY. the cutter to the stamping press. The bottom stamp-

Metal ceilings are manufactured frow thin sheets of ing dies are made of steel , ranging in size from 14 inches 

iron and steel. The sheets are cut into different shapes to 32 inches square and about 3 inches in thickness. 

and sizes and stamped by means of dies into panels, They are fastened do wn secnrely to the bed of the 

coves, diapers, borders, etc. The material is made up press by means of four heavy screw bolts at each end. 

into single squares or plates of almost any size up to The upper or striking die is made of spelter. This die 

30 inches aud also into sheets 10 feet i n  length. The is formed by placing a wooden frame around the top of 

plates are stam ped in such a lUanner that when the the lower or sunken die, wh ich is plastered down on 

edges are lapped one over the other on the ceiling the the outside to keep it from shifting. The molten spel

joints cannot be seen. In putting up a metal ceiling ter is then poured on the die to the depth of about 3 

a n umber of furred wooden strips or sheathing boards inches, the metal coming up to the top of the frame. 

are first nailed to the j oists. The patterns or designs, Connected to th e hamm er of the press are a number of 
w hic h  are of different styl es, such as the Greek, Moorish, bolts which proj ect down from the bottom at each 

Louis XV I, etc. , are t h en tacked to the:5e strips by end about 2 inches, each bolt having a nut scre wed on 
means of wire nails. Th e stri ps for these ceilings are at the lower end. The hammer is then lowered down 

made of pine or spruce about 1 inch in t h i ckness and into the spelter, and left to cool. After cooling about 

- �  
�- -

M O U L O I N G  M � C H I N E . 

about 2 to 3 inches in width and planed on one side. 
The strips are nailed to the joists i n  such a manner the 
joints of the plates com e directly over th em. Where 
using very small plates, the entire surface is  generall y 
boarded over. The first operation is t h e  cutting up of 
the sheets of metal into shapes and sizes. T h e  sh eets 
of iron ru n  in size from 24 X 120 inches to 30 X 120 inches. 
The steel sheets from 20 X 120 inch es to 32!oi x 120 
inches in size. In thickne!'>s t h e  iron sheets are gauged 
No. 28 and the steel No. 27. The knife or blade of th e  
cutter i s  about 1 0  feet i n  length and made in t wo 
pieces. They are about 4 inches in width and made of 
% inch steel. Connected to t h e  m ac h i ne in front of 
the blade is a grip, which by m eans of a spring grips or 
holds the m etal down firmly to the table until after 
the operator makes t h e  stroke. The sheets weigh 
about 9 poum ls eac h .  About 30 sheets an hour can be 
cut by a good hand. The plates are then taken from 

THE METAL CEILING INDUSTRY. 

20 minutes the hammer is raised with the spelter die 
securely bolted to the bottom. The machine i s  then 
read y for stamping. A flat piece of metal is  then 
placed evenly over t h e  sunken design of th e bottom die. 
By drawing back a dog on which the hamm er rests, 
w hich is worked by the foot of the operator, the ham
mer falls and the impression is stamped on the sheet 
of metal. 

If a number of impressions are to b e  made on 
the same sheet, it  is  drawn forward, the end of th e 
stam ped portion being placed i nto the im pression in 
the front end of the die. The ham lller iR  then dropped 
again, the operation being repeated until  the whole 
sheet is stam ped . The hammer and spelter die 
weigh about 2, 800 pounds, and have a drop of about 2 
feet. The h ammer is run by fricti on and is raised after 
every stroke by h and. About 500 to 1, 000 panels can 
be stamped per d ay. After the spelter die is worn out 
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it is removed from the hammer and remelted to be 
formed into another. After stamping, the plates are 
taken and dipped into a paint trough. 

This trough or tub is made of wood, 10 feet in length, 
3 feet in width, and about 8 inches in depth. T he tub 
holds about 70 gallons of cream colored enamel paint 
made of China clay, oil, etc. , into which the plates, 
borders, etc. , are dipped. After dipping th ey are al
lowed to drain from five to ten minutes and then taken 
away and placed in ro ws on the floor so as not to touch 
each other until dry. Moulding is formed by means 
of steel dies, the strip of metal being pressed into shape 
by a sliding horizontal beam or bed which is draw n  up 
and down by means of four movable l,nees which are 
j ointed and connected at the center by a h orizontal 
bar or shaft which connects itself to an eccentric. The 

upper die is bolted to the bottom of 
the sliding beam. The bottom die 
being placed directly underneath and 
bolted to the bed of the machine in 
about the same manner. The dies are 
about 10 feet in length and run from 
2 to 2� inches in height and from 1 to 
4 inches in th ickness. T wo operators 
are generally required, who place the 
strips over the bottom die. One of 
the atten dants then presses down a 
foot lever which connects with t h e  
eccentric w h ich in turn causes the bar 

or shaft to d raw the knees forward , which forces the 
beam containing the die downward , cau�ing the sheet 
of m etal to form itself into a stri p of mOUlding. The 
beam drops about 2 inches. The moulding. if  it is  
to be em bossed, then goes to the stamping press to 
have whatever design wanted stam ped into it.  The 
mould ing ranges in width from about 1 i nch to 7� 
inches. The pressure on t h e  moulding is about 
200 pounds to the square inch. Coyes are also 
shaped out with steel and spelter dies on the 
stam ping presses in  the saUle manner as the panels. 
The cove dies are circu lar in shape and deeper 
than the others. Corrugated metal plates are formed 
by running the sheets between two fluted steel rollers 
8 inches in diameter and 4 feet in length, which run at 
the rate of 9 revolutions per minute. '1' he panel�, 
co\'es, friezes, diapers, etc. , are sold by the square foot . 
Moulding by the running foot. The plates avera ge 
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about three-fourths of a pound to the square foot. The I A BICYCLE HOLDER AND LOCK. --- Regarding soap, the first point to be observed is to 
plates are given  one coat of paint when sold. T wo This simple holder and lock is designed to h old the select the proper shad e of the flower corresponding 
coats of paint are necessary to finish them. Th e I front wheel in position to prevent it from swinging with the perfume used ; for instance, an almond soap 
sketches were taken from th e  plant of the New York · sidewise, and to consequently lock the wheel to the  is left white, rose soap is colored pink or red, mignon
Metal Cei l ing Company, Ltd. , 614 West 21st Street, frame. The principal figure in the illustration repre- ette green, etc. 
New York City. Bents the device in locked position on a bicycle, the The colors from which the soapmaker may select are 

.. . . , .. dotted lines showing the locking arm thrown up exceedingly numerous, for not only are most of the  
Tbe Life o f  O u ,' Present Literature. against the frame in unlocked posit ion, and the aniline colors adapted for his purpose, but also a very 

As far back as May, 1892, says the American Journal smaller figure showing the device detacllf�d and its  great number of mineral colors. Until a com parative
of Photography, we cal l ed attention to the worth less key, The improvement has been patented by Mr. ly recent time the latter were probably exclusively e lll
character of the paper stock, so far as perlllanency is James O. Taylor, of 44th Street, between 12th and ployed, but the advance in the tar color industry in  
concerned, that i s  now used for both photographic as  later years has brought about a not inconsiderable 
well as printing purposes. change in this respect. A very prominent advantage 

In February, 1893, we supplemented above article by of the mineral colors is their stabi lity, i. e., not being 
another on H 'rhe  Adulteration of Paper Stock. " In changed or in any way affected on the exposure to l ight. 
the latter paper we set forth how even the wood pulp This advantage, however, is offset in many cases by 
was loaded and adulterated with tale and other mine- the wonderfully heautiful effect of nurnerons aniline 
ral substances. colors, and by the more difficult method of application 

This subject has of late been taken up by noted bib- in the case of the former. The specific gravity of 
liophiles in Europe as well as in America. The last mineral colors being rather h igh in most cases, they 
noted celebrity to write u pon the subject i s  M. Delisle, will naturally tend to settle toward the bottom, 

librarian of t h e  Bibl iotheque Nationale of France, who necessitating crutching of the soap until it is too thick 
calls attention to the  fact that paper is now made of to drop the color. For mottled soap. h owever, cinna-
such inferior materials that it will soon rot, and very bar (vermilion) and ultramarine are still largely om-
few of the books now published have chance of a long ployed. 
l ife. The books of the  present day will all h ave fallen For transparent soap, of course, mineral colors are 
to pieces before the middle of next century. The gen- not applicable, as they would detract from their trans-
uine linen rag paper was really calculated to last, and parency ; for milled soap, on the other h and, they a re 

even the oldest book s printed on it, if kept with due very well adapted, as also for cold made soaps which 
care, show very l i ttle of the effect of time; but the require crutching anyway until  a sufficient consi stency 
wood pulp paper now largely used, in  the making of is  obtained to keep the coloring material susjJended. 
wh ich powerful acids  have been employed.  is  so flimsy A lJotable disadvantage in the use of aniline colors, 
that the  very ink corrodes it, and tim e  alone, with th e  besides their sensitiveness t o  the action o f  light, i s  the 
most careful handling, will bring on rapid decay. fact that a majority of them is affected and partly 

TAYLOR'S BICYCLE HOLDER AND LOCK. Perhaps from one point of view this is not altogether destroyed by the action of alkali. A few of them are 
an nnal loyed misfortune. O n l y  remnants of present 14th Avenue�, B rook lyn, N. Y. The clamp is readily proof against a smal l  excess of lye, and these may be 
day literature wi ll survive for th e information of future attached to the bar of the bicycle frame by means of used with a good effect. Certain firms have made a 
generations, and great national collections, such as screws, and the locking arm, pivoted in l l1gs of the specialty of manufacturing colors answering the pecu
that in the British l\fuseum library, formed at great clam p, has at its outer end a fork adapted to partially l iar requirements of soap and being very easy of a ppli
expense, and intended to be complete and permanent, encircle the rim of the wheel, the free ends of th e cation, as they are simply dissolved in boiling water 
will offer to the literary h istorian of, say, the twenty- fork being connected w i th each other by a pivoted and stirring the solution into th e  soap. To some colors 
first cent u ry, but a heterogeneous mass of rubbish. spring lockbar, which, when locked in closed position, , a l ittle weak lye is added ; oth ers are mi xed with a 
physical laws t h us consig'ning to obl i vion a literature can only be opened by a key. Adjacent to the pivotal ' l itt le oil before they are added to the soap. 
of which but a tithe is  intellectuall y worthy to survive. p0int of the locking arm is a spring which holds For a soluble .red color there were formerly used 

The papermaker thus unwittingly assumes the func- the arm in unlocked position up against the under alkanet and cocluueal : at present they have been dis
tion of the great literary censor of the age. His criti- side of the fram!:', as shown i n the Jotted l ines. The placed to a great extent, on account of their high cost, 
cism is mainly destructive, and it is too severe. vVith- device is small and light enough to be con veniently by " fuchsin, " which is very cheap and of remarkable 
out the power of selective appreciation, he condemns carried in the pocket i f  desired, and affords a most beauty. A very small amount of i t  suffices for an in-
to destruction good and bad alike. effective llIean s of preventing the use of a wheel by tense color, nor is a large proportion desirable . as the 

• • • unauthorized persons. soap would then stain. Very delicate tints are also 
CANNON MAGNET S. .. • •  , .. produced by the phthalein colors, of which those 

We reprint from the SCIENTIFIC A MERICAN an ilIus- 'I'b e  Colol'ing of Soap and Ca n dles. named rosbengal, rhodamin, and eosin are m ost com-
tration of Col. King's great ma gnet, made several years The problem of giving soaps and candles a beauti ful monly used. Tht�se colors, when dissolved, h a.e a 
ago at Willetts Point fortification. The magnet core color, at a lo w extra cost, has become quite an impor- green fluorescence which heightens t l wir  beautiful 
consisted of two old Rodman 15 inch effect. 
guns, weighing 50, 000 pounds each. It There are also a number of the azo 
was turned into a club-footed magnet dyes which are suitable for soaps, and 
by the addition of man y tons of heavy th ese, as well as the phthalein colors, 
iron plates. The coil consisted of old are used principalJy for transparent 
torpedo cables 14 miles long, carrying soaps. For opaq ue soaps both aniline 
20 to 25 amperes. The  armature and mineral reds are used, among the 
consisted of 6 platform plates bolted latter being' cinnabar, chrome red, and 
together. A calculated force of 44, - iron oxide. Chrome red is a basi<' 
800 pounds  was insufficient to tear off chromate of lead w h ich is now much 

the armature, the chain used being used in place of vermilion, but as it  
broken by the strain.  Five cannon becomes black on exposure to an at-

balls, of 325 pounds each,  were sus- mosphere containing even traces only 
pended like a chain from the llIuzzle of of sulph ureted hydrogen, it is not 
the gun. An i ron spi ke placed against especially ad apted for soap. Ci n nabar 
the breast of a m an standing three or gives a br ight color, but it is  h igh in 
four feet off, with his back to the gun, price_ Iron oxide, known in the trade 
stood out straight. It req uired the as colcothar, caput mort uutll , etc. ,  is 
efforts of two men with a sndden jerk only used for cheap soaps. 
to pull  away a 25 pound bar from the For yellow there are also a eonsider-
gun. T h e  entire mass of iron, includ- able number of colors. Among the 
ing guns, carriages. armature, etc. , natural colors these are prominent : 
weighs over 130, 000 pounds. At a dis- Saffron, orlean, cu rcuma (turmeric), 
tance of 71 feet the magnetism of the and caramel (sugar color) ; the fi rst 
gun equaled that of t h e  earth, a com- named (If these is now h ardl y  used, 
pass needle  being d eflected 45 degrees ; owing to its high cost. O f the yel low 
at a distance of 300 feet it was de- aniline colors, special mention is due 
flected 3 degree� . to picric acid (trinitrophenol), martius 

--�++. yellow, napthth ol yellow, t h e  yellow 
Two Centenarians. azo dyes, and auramin. If it i�  an 

Joseph Sh orett, a h alf-breed, who orange that is wan ted. a t race of 

was born two years before the  United fuchsin (red) may be added to the 
States Constitut ion was adopted. died yellow colors namf'd. The use of some 

at Fond du Lac January 16. Shorett unbleached palm oil w i t h  the stock 
was born 110 years ago. answers a similar purpose, bll t  thf'  

Henry McCaulley, the oldest Illan in CANNON MAGN ETS. color fades on exposure. A mineral 
Mich igan, died at Battle C reek, Mich . ,  yellow i s  chrome yel low (ch romate of 

January 17. He was 102 years old and was remarkably tant one at the present day, the consnmer in general lead), which has the same ad vantages and disad van-
active u p  to the time of his  d eath . giving preference to the colored goods. tages as chrome red. 

_____ � .  .. The sol ution of this  task, which is now a familiar .one ______ _<._.H ...... ' .... _------

A NEW mode of lighting h as been introduced by Mr. to the manufacturers of soap, and especially of toilet 
Lester �etts, the manager of the Calc:utta branch of I soaps, i s  a �u�h more d ifficult one to the. candle m ak
the OrIental Teleph one and Electncal Company, er ; for whIle III colored soaps the reqUIrements are 
I.im ited, in the case of the Empress of India Cotton limited to a beaut i ful color that will rem ain unchang
Mills, at B udge-B ud ge, which are entirely Jighted ed on exposure and not cause �tains in washing, eandles 
from the outside, special zinc fittings with 50 c. p. make the additional demand that the color must not 
lamps being fitted to each windo w. This system, I i n terfere w i th  the burning of the  candle. 
which h as proyed a complete suecess, saves the extra I T he latter point adds a material difficulty to the 
premium for fire insurance. coloring of stearine and wax candles. 

ACCORDING to the American S h i pbuild er, the large 
shipbuilders, Harlanci & Wolff, Belfast, Ireland,  who 
b uilt the Majestic and Teutonic, pay ri veters $7. 54 per 
week ; pattern m akers, $8. 27 per week ; platers the 
same, and fitters $6. 57 to $8. More than twice these 
SUIns are paid in this country to th e same trades, and it 

is  no wonrl er that merchant shi ps are built abroad in
stead of th is  country, with such a wide discrepancy in 
the cost for labor. 
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A WONDERFUL PHOTOGRAPHIC NEBULA. ula the inner termination of the spiral. This nebula 
Dr. E. E. Barnard, of the Lick Observatory, gives ill is shown by three different exposures and is very 

the December number of Astronomy and Astro-physics distinctly marked.' 
Strik i n g  F i re frolll Pyrite in Coal, an interesting account of his efforts in taki ng pictures " Professor Pickering's photographs were made at 

To the Editor of the SCIENTIFIC AMERICAN : of the great photographic nebula of Orion. He also Wi lson's Peak in southern California (altitude 6, 250 
To-day, while breaking a lump of coal ill my coal presents a drawing from one of the photographs of this feet) with a Voightlander {Jortrait lens of 2 '6 inches 

house, there was a very vivid spark of fire and a strong nebula, which we have attempted here to reproduce aperture and 8 '6 inches equi valent focus, with an 
smell of sulphur. Did n�t appeal' to be �nything in the I on a black backg.round. .It shows the ,?rincipal stars exposure of th ree hours. Stars from the 11th to the 
coal that would make cllllker. I was USlllg a steel ham- in the constellatIOn of OrIOn ;  but our pICture, we fear, 12th magnitude were well shown. 
mel'. will convev a somewhat erroneous impression, as it " In the present pictures the shorter exposure shows 

No w  there must h ave been some flint in that lump lacks the delicate details of Dr. Barnard's drawing. the nebula best ; this was perhaps due to a darker 
of coal, and if this  is not an unusual state for coal, This great nebula, as we understand, is not visible to sky. 
might not the stri king of fire from coal be the cause of the eye, even in the largest telescopes ; its existence is " The nebula is brightest near 56 and 60 Oriouis. Its 
explosions in coal mines, as it  is sometimes that no only made apparent upon the photographic plate by extreme diameter is about 14' or 15'. Compared with 
reason can be gi ven, but it is  blamed to th e coal m iner, long exposure. A small short focus lens is sufficient. this enormous nebula the old (J, or so-called • great 
when he is ill some cases, i f not the most of them, blame- Dr. Barnard says the lens he used (which he cal ls  the nebula, ' is but a pygmy. 
less. '1'hi8, it seems to me, is a new cause of danger that " lantern lens") " belongs to a cheap (oil) projecting " That this object shown on my plates is the same 
cannot be guarded against. The question is, How did lantern and is 1� inches diameter and 37,2 inches focus photographed by Professor Pickering- in 1889 there is 
the flint g'et there? It  waf> in  the coal , I am pretty sure. (from the rear l ens) . It gives a field of about 30", only no doubt, as will readily be �een u pon com paring his 

Quincy, Ill. JOHN L. MOORE, J. P. one-half of which, however, is at all flat-but on this description with my drawing. The present photo. 
[Your hammer undoubtedly struck a piece of iron portion the stars are fairly good. The scale is about graphs, t herefore, full y  confirm the pictures of 1889. 

l ' k  fl ' t ' 10 3° t th . 1 This confirmation is all the more valuable as it was pyri tes. Sometimes this mineral will act 1 e m III . 0 ,  e mc 1 .  
prod ucing a spark. It is possihle that explosions in . .  The ratio of the aperture to the focal length is 1 :2 '3 unconsciously and independently made. " 
mines have been caused by such cause.-ED.] while that of the Willard lens  is 1 :5. .. • • • • 

------------.�.��---------
IU edical Lake. 

To the Editor of the SCIEXTIFIC AMERICAN : 
On page 361 of your issue of December 8, 1894, an 

article speaking of Medical Lake in the State of 
'Vashington and the Dead Sea in Palestine refers to 
them as being exactly alike, to wit : that no vegeta
tion grows on the borders of either. Having but a 
hazv recol lect ion of the latter, b ut being under the 
im pression that I had taken a traveler's lunch on the I 
shore of the former (some thirteen years ago), shaded 
by trees whose bram,hes  were overhanging Medical 
Lake, I set up an i nqu iry at once, and beg to present 
to your readers the fol lowi n g  faets : That vegetation 
grows near t h e  shore of e ither, b ut as soon as any
thin" touches the water it is doomed to die. Th3 Dead 
Sea, whieh at some places is almost 2, 600 feet deep, is 
almost ent i rely surroun ded by a barren and desolate 
coun try, such as wi l l  be fOllnd in our great d esert 
countries in the  far \V 98t, but at some places vegeta
tion of u I I  sorts thrives in clo�e proximity of the sea, 
and there i� a legend a mong the aborigines that at one 
time gra pes were successful ly raised on the borders 
of the Dead Sea. 

Med i t'al Lake, in \Vashington, is in a fine, slightly 
u ndulating coun try. T ruly i t  is  sparsel y  settled with 
trees, b ut on the  very borders of said lake pine trees 
are thriving well, and the branches (-wen overhang 
the water, but  let them touch it ,  and those particular 
branches are doomed to death. Fine fruits and vege
tables of all k inds  su i table to the cl imate are growing 
in the i m mediate vicinity of Medical Lake. 

Moreover, your article gives the geographical posi
tion of Medical Lake as being in the southern part of 
'Vashington, w hi l e  i t  is almost in the very center of 
that State on its eastern border, and if your readers 
wi l l  look for Spokane County, they will find Medical 
Lake some th irty mi les from the State line of Idaho, 
and if anything, a trifle nearer the northern than the 
southern l ine of the State, Stevens County, or the 
Colville country, as old setllers still call it, being the 
only county north of Spokane, while Whitman ann 
Garfield Counties are immediately south of it. 

F. HAGEMANNo 
Brooklyn, January, 1895. 

Raisin g  'Vreeks and Sll n ic e n  Vessels. 

At a recent meeting of the Institute of Marine Engi
neers, held in London December 10, a paper by Mr. T. 
'V. Wailes on " Raising 'Vrecks and Sunken Vessels " 
was read. 

Mr. \Vailes, in his paper, dealt more particularly 
with two systems of salving stranded or sunken ves · 
sels, viz. , l ifting with lighters and pontoons, and l i ft
i n g  by platforming. He described in detail the prac
tical working and advantages of each method, and 
pointed out the precautions necessary to be observed. 
Alluding to the use of casks for raising  wrecks, he said 
that such things might do for raising small ketches, 
etc. , in rivers and calm waters ; but to attempt to 
raise a large vessel in an angry sea with their use was 
a most dangerous operation, and should not be at
tempted. In a case of this kind the work had to be 
performed bet ween tides, and the casks could not be 
gut in quick enough ; with every rise of tide those that 
might be placed in were floated, the uppermost casks 
were pressed up i nside against the deck and broken. 
\Vhen nearly a sufficient  number were got in, the ves
sel might begin to get lively and knock her bottom 
ou t. And as there might be no means of scuttling the 
ship in an operation of this kind, she might be totally 
lost in a very short time. Those who undertook the 
raising of wrecks took u pon themselves a g-reat re
sponsibility which required their utmost attention, 
with a will to face all sorts and conditions cf weather 
and laborious work day and night. And without a 
constitution for this class of work, the aspirant had 
better rest at home. 

"This large light ratio makes the lens very suitable for Value ot· Ou r Cereal Crops. 

certain work where the smallness of the scale is not T he report of the statistician of the Agricultural 
objectionable-or is really desired-such for lIlstance Department concerning the area, product and value 
as very large diffused nebulosities, large comets, the I of the cereal crops for 1 894, which has recently been 
Milky 'Yay, etc. publ ished, contains some very significant figures. The 

• .  The ll1ust interesting of  the  lantern lens pictures report states that the  corn crop of  the year is one of the 
are two of the constellation of Orion (for it takes in lowest on record, the yield per acre being but 19 '4 
nearly the entire constellation). bushels. The area barvested i n  the corn-producing 

" These were made 1894, October 3 and October 24, States has been red uced by severe drought  and dry 

THE GREAT PHOTOGRAPHIC NEBULA OF ORION. 

: winds to 62, 582, 000 acres from the 76, 000, 000 acres 
planted. The crop has been about 1 , 212. 770, 000 
bushels, and the estimated value is  fixed at $354, 719, -
000. '£he wheat crop is slight ly  above t h e  average. 
The entire product of the country is 4(;0, 26i, 416 bush
els, which is valued at $225. 902, 025. '1'll is represents 
the entire product of 34, 882, 436 acres. The rate of 
yield has been 13 '2 bushels per acre, and the average 

, value per bushel 49 '1 cents .  The estimates of the 
area, product and value of the other crops are as fol
lows : 

I The estimates for oats are : Area, 27, 023. 553 acres ; 
product, 662, 086, 928 bushels ; value, $214, 816, 920 ; yield 

, per acre, 24 '5 bushels. I Rye-Area, 1 , 944, 780 acres ; product, 26, 727, 615 bu�h

l eis ; value, $ 1 3, 394, 476. 
I Barley - Area, 3, 170, 602 acres ; product, 61, 400, 463 
, bushels ; val ue, $2i, 134, 127. 

Buckwheat-Area. 789, 232 acres ; product, 12, 668, 200 
bushels ; value, $7, 040, 238. 

Potatoes-Area, 2, 737, 973 acres ; product, 1 iO, 787, 338 
bushels ; value, $91,.'i26, 787. 

Hay-Area, 48, 321, 272 acres ; product, 54, 8i4,408 
tons ; value, $468, 578. 321. 

Tobacco-Area, 523, 103 acres ; product, 406, 6i8, 385 
pounds ; value, $27, 760, 739. 

. . . , "  
T h e  Sear<'ll Cor 'Vbeellllall Le nz. 

Mr. Robert Bruce h as resigned from the editorial 
staff of t h e  Bicycling 'Vorld and has accepted the mis
sion from the O uting Magaz ine to go in search of his 
friend Lenz, who it is feared has perbh(ed at some 
point in Asiatic T urkey. The readers of the World 

with 2 hours and 1 hour 15 minutes' exposure, respect- are cognizant of th e facts surrounding the mystery of 
ively. LellZ'!! disappearance. He has been traced as far as 

.. To my surprise, " says Dr. Barnard, . .  these pictures the Turkish frontier; the last heard from him was a 
showed an enormous curved nebulosity encircling the letter dated 'l'abreez, Persia, May 3, at which point he 
belt and the great nebula, and covering a large por- was attacked by illness. Di8patclH's from several 
tion of the body of the giant. A description of this points have siuce annou nced that Lenz reached Bay
nebula would not only be complicated . but it would azid and was spen in the region of Mt. Ararat. This 
fail, also, to give any impression of its form and mag- was the last that has ever been heard of him, Inves
n itude ; I have, therefore, made the inclosed drawing tigation has been made both by the British and 
of it, which will show at once its exact location and American authorities, and Thos. Cook & Sons' re o 
form. sources have been brought into req uisition, but all this  

. .  After I had made this drawing and partly written has been without avail. It now remains to organize a 
this paper, I remembered having seen somewhere that regular expedition to settle the quest ion forever as to 
Professor \V. H. Pickering had once spoken of a great the whereabouts of the missing man, and on the 
nebula shown on his photographs of Orion and pre- shoulders of Robert Bruce the responsibility of head
viously unknown. I have looked up h is  paper on the ing the expedition falls. E verything that money and 
subject and fil ld it in the Sidereal Messenger for experience can obtain will be plaeed at the disposal of 
Jan uary, 1890 (vol. 9, p. 2). I will quote h ere what the young ml1n, and no better or fitter leader could be 
Professor Pickering has to say concerning this re- found than the one who h as been chosen for that 
markable object : honor. Mr. Bruce' s connection with and knowledge 

.. 'An interesting structure brought out upon our of Mr. Lenz are �uch as to fit him peculiarly for this 
plates is a large spiral nebula whose outer extremity position. His personal kno wledge of Lenz is of the 
starts in the vicinity of y Orion is. It passes about most inti mate kind. 
four degrees north of 1;;, extends to y, thence to fl, • ' . '  • 
then north to n, with an outside stream lying nearly Fast Living, 

north and south, and preceding (J about four degrees. The most remarkable instance of rapid growth is 
Another stream lying nearly east and west precedes said to be recorded by the French Academy in 1729. It 
1/ ahout the same amount. This nebula is about was a boy six years of age, 5 feet 6 inches in height. 
seventeen degrees in length by nearly the same in At the age of five his voice changed, at six his beard 
breadth, and surrounds a cluster of bright stars, in- had grown, and he appeared a man of thirty. He 
cluding the belt and sword handle, and extending possessed great physical strength, and could easily 
toward y. The region containing the nebula is lift to his shoulders and carry bags of grain weighing 
noticeably lacking in stars brighter than the e ighth two h undred pounds; His decline was as rapid as his 
magnitude, but contains the very bright stars y and growth. At eight his hair and beard were gray ; at fl. It is possible that a plate with double our present ten he tottered in his walk, his teeth fell out, and his 
exposures, which we are soon going to L " , will fill I hands became palsied ; at twelve he died with every 
the space betweeu 1/ and 1;;, thus making the great neb- outward sign of extreme old age.-Times and Register. 
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CACTUS DAHLIA, MRS. FRANCIS FELL. 

As the result of the increased attention that raisers 
h ave of late years devoted to cactuE dahlias a consider
abl e number of varieties belonging to the section were 
submitted to public notice during tbe past season. As 
our reports of the several exhibitions and meetings 
will have shown, a large proportion of the novelties 
were so highly meritorioUi; as to greatly enhance the 
value of the group of wbich Juarezi is tbe type for the 
creation of bold effects at tb e late summer and early 
autumn exb ibitions and for s upplying bloom s  for in
door decorations. Chief among the novelties of the 

J c itut if i c !mtticau. 
for decorations. and has the promise o f  becoming popu
lar for market culture. When submitted to the Floral 
Committee of the Royal Horticultural Society at C his
wick, in Septelllber, :Mrs. Francis Fell received an 

aw ard of merit. the highest distinction conferred upon 
florists' flowers. -The Gardeners' :Magazine. 

. .  , .  
Kellledy fo r Diphtheria. 

It is  reported that Professor Loffier, of Greifswald, 
the discoverer of tbe diphtberi a bacillus, has suggest
ed a new remedy for the d isease. The mixture recom
mended is said to consist of alcohol, 60 per cent ; toluol, 

CACTUS DAHLIA, MRS. FRANCIS FELL. 

first class was Mrs. Francis Fell, of which a character- 1 36 ;  and solution of ferric chlorid e, 4. Menthol is 

istic illustration is given,  an exqu isitely beautiful I added to deaden the pain caused by the application, 

variety, introduced by Mr. T. S. Ware, of the Hale w hich is effected by means of pieces of wadding, the 

Farm Nurseries, Tottenham, who has done so much to affected parts being at first treated every three or four 

enrich our gardens with cactus, decorative and smgle hours. Of seventy-one patients treated by this method 

dahlias. The blooms, as shown in the ill ustration, are from the outset, all have been saved, while only one 

about 6�  inches in diameter, have long, slightly twisted death occurred out of twenty-six cases treated after 

florets with revolute margins, arfl quite full, and of the second day of the attack. 

sno wy whiteness. They are, it may be added, borne • , • •  • 

on stiff, erect stalks, of sufficient length to admit of :MANY farmers are in the habit of giving their cows 

their being readily used for decorations of all descri p - hot water for t heir drink in cold weather, claiming 

tions. The variety has a free branching habit, i s  pro- that they yield one-third more milk than when given 

fuse in flowering, and is eq ually useful for the em bel- cold water. Care should be taken not to give the 

lishment of the garden and for the supply of blooms water so hot as to burn the cows' throats. 

75 
Blast F u r n aces in the U nited States. 

The number of blast furnaces in activity in the 
United States at the commencement of November, 
1894, was 181, tbeir aggregate weekly productive ca
pacity being 158, 866 tons. The corresponding number 
of furnaces in operation at the commencement of Au
gust, 1894, was 135, their 8.ggregate weekly prod uctive 
capacity being 1 15, 356 tons. At the commencement of 
:May, 1894, there were 127 furnaces i n  operation, tbeir 
aggregate weekly productive capacity bei ng 110. 210 
tons ; at the commencement of February, 1894, 125 fur
naces, with an aggregate weekly prod uctive capacity 

of 99, 242 tons ; at the commencement of November 
1 803, 1 17 furnaces, with an aggregate weekly prod uc
t ive capacity of 80, 070 tons ; at the commencement of 
Augll�t , 1893, 169 furnaces, with an aggregate weekly 
productive capacity of 107, 042 tons ; at the commence
Illent of .May, 1893, 251 furnaces, with an aggregate 
weekly productive capacity of 181, 551 tons ; at the 
commencement of February, 1893, 251  furnaces, w i t h  
an aggregate weekly productive capacity o f  171, 201 
tOIlS ; and at the commencement of November, 1892, 
244 furnaces, with an aggregate weekly productive ca
pacity of  171, 082 tons .  It will be seen that, after a 
period of severe depression, the prod uction has nearly 
regained the level at which it stood two years since. 
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RECENTLY PATEN TED INVENTIONS. 

E ngi n e e r i ng. 

BLOWER OR PU)IP.-Charles Rumley, 
Hclena, Montana. This machine, to be used for either 
of the purposes namcd, has a nearly cylindrical case, 
with inlet and discharge ports and a side offset, a piston 
rotating in the case, with a valve arm journaled in the 
offset and pivoted to the piston, while a valvular exten
sion on the arm extends into the oil'set and to one side 
of the discharge port. The invention is an improvement 
on a fonner patented invention of the same inventor, 
whereby the parts are so arranged as to prevent possible 
leakage, and the back pressure will be largely removed 
from the piston. 

AIR CUT-OFF FOR FURNACES. -RolJert 
D .  Ithudes and Ludwig Kluz, LeadYille, Col. A mechan
ism to control the air blast into the interior of the fur
nace has been devised by theEle Inventors, to work in 
snch manner that the air for oxidizing sulphur in ores or 
furnace products may be distributed into the mass to be 
calcined or roasted from the periphery of the revolving 
furnace, and will reach only those sections ,,,here the air 
is reqllircd. The improvement is more especially de. 
signed for revolving roasting furnaces having perforated 
pipes or fines in their interior to force blasts of air into 
the ore or furnace products undergoing treatment. 

BOILER AND METALLURGICAL FUR
N.A.CE.-James W. )lcGranahan, Harrison, =". J. The 
grate is, ,,,,ith this constrnction, at some distance from 
where the heat is applied, and the stream of gas pro
duc-,d is le.l through tines to the firc box or bed of the 
furnace. where a clear gas fire is maintained, without 
ashes or dirt, the air supply being condncted through 
flues or heaters contiguous to the smoke and gas flues, 
the walls of the air flues thus becoming highly heated, 
ami correspondingly heating the air supplied for com
bustion. The grate may be of the ordinary t,pe, or such 
as used iu Siemens furnaces, producing a quantity of 
incompletely burned gases. 

RaU,vay A ppliances. 

CAR FJJ:="DER - Edward K. Thoden, 
Brooklyn, N. Y. This is  a foldable, downwardly spring
pressed catcher frame, projec "'ng from a hanger frame, 
readily transferred from one end of the car to the other, 
the fender, when released by the driver, having enforced 
contact with the track rails, adapting it to catch a per
son struck by its elastic froct edge portion. The guard 
rim of the fender, when struck by a falling body, is auto
matically elevated to prevent the person from falling off 
and hold up the limbs so that they will not drag on the 
roadbed. 

CAR FENDER. -Andrew Mohn and Au
gnst J. Bothnr, Hoboken, N. J. This device consists of 
a brush held under each end of the car, and of a diameter 
to cover the roadway to the outer side of each rail, the 
brushes to be revolved by a mechanism connected with 
one of the car axles or by an electric motor. The axle 
of the brush may be connected or disconnected, by means 
of a clutch mechanism, with the power '''hich rotates 
it, on moving a shifting lever, the brush being also moved 
down close to the track as desired, its revolution re
moving persons from the track withont nability to serious 
injury. 

l::!WITCH. - James Joyce, De Lamar, 
Idaho. This invention relates to switches operated 
by a moving train, and provides It working mechan
ism applicable to a two-way, three-way, or any or
dinary switch, with means for throwing the switch 
by a passing train. Contact rails are arranged to be 
struck by mechanism on the car, working the switch 
in series so that they will be struck successively without 
severe shock, there being also contact wheels and ope
rating mechanism on tbe car, whereby the wheel;; may be 
brought into contact with any desired series of contact 
ralls on the track. The switch may also be thrown by 
hand as well as the ordinary switch. 

SWITCH OPERATIXG DEVICE. - Wil 
liam Dryden, Brooklyn, X. Y. This improvement com
prises a mechanism especially adapted for street railway 
cars, whereby the switch may be shifted in advance of a 
moving car, the operator on the platform throwing the 
shift.ing device into engagemeni with the switch points. 
A shoe l,ivotally connected with the car is adapted to en
gage one of th e Ewitch points. a R.pring normally holding 
nv the :sHoe, which may be depressed by a screw shaft 
carried by the car, and there being a belt connection be
tween the screw shaft and a hand shaft. 

CAR COUPLING. - C h arles D. Curry, 
Denison, Texas. This is an improvement in couplings of 
the side latching or Janney type, and which are arranged 
to be unconpled from the side of the car. The recessed 
drawhead is channeled on one side and a latch-block piv
oted in the recess, while a vertically sliding lOCking pin 
is recessed in its side, a detent hook with lateral arm be
ing adapted to rock in the channel to engage the hook 
with the recess in the pin. The parts wheu partially 
detached are supported by other parts of the coupling, 
and thus prevented from falling on the track. 

Electrical. 

TROLLEY CATCHER. - Martin V. B. 
Nichols and James A. Fraser, Port Arthur, Canada. A 
guideway in which slides a weight is held on the car, ac
cording to this invention, the weight being flexibly con
nected with the trolley pvle, and held eJevated by a de
tent which is  released by the upward movement of the 
trolley arm, automaticalJy preventing it from flying up 
when disengaged from the trolley wire. The attachment 
is simple and inexpensive, can be quickly adjusted by the 
motorman to reset the wheel against the v\'ire, and serves 
to pull the trolley arm down from the wire and supports 
as the wheel jumps therefrom. 

lll e c h a nical. 

MOULD FORMIXG MACHINE. - Louis 
His,  New York City. For forming and shaping moulds 
for castings, €epecially for preparing moulds for casting 

$ t itu t i f i t  !mtticau. IFEBRUARY 2 ,  1 895. 

i s  provided with a rotary knife o r  cntter head adapted 
to accurately form the mould, the cutter head being 
nnder perfect control while in motion, so that it may 
be given any desired pitch. The flask, with properly 
tamped sand, is placed beneath the cutter head, the latter 
be;ng moved into contact by adjusting screws, and by its 
revolution scooping out the sand, the pitch, the height, 
and the longitudinal direction of the cutter head being 
readily changed and controlled as the operation proceeds. 

A�ri cuItu ral. 

TRANSPLANTER.-Otto F. Mulhaupt, 
Shreveport, La. This is a box-like structure of very 
thin wood, designed to quickly decay, and witb. its sides 
and bottom having numerous apertures through which 
the roots of the plant may reach the surrounding ground 
and receive moisture. The bottom slides in side slots 
and may be removed if desired, the transplanter afford
ing a perishable receptacle in which small plants may be 
raised from the seed and transferred to the grouud with

out removing the earth from around the roots and dis

turbing the growth of the plant. 

Miscella neous. 

NEWSPAPER WRAPPING MACHINE. 
James T. McColgau, Nashville, Tenn. According to 
this improvement a presser cylinder is mounted to ro
tate in conjunction with an intermittently revolving core, 
the cylinder swinging toward and from the core, while a 
feed table guides the paper and wrapper between t1.em, 
there being also a cutting mechanism, a paste supply 
roller, and a swinging frame carrying them both to move 
the roller in contact with the wrapping paper. Address 
pasters may be attached to the wrappers before or after 
wrapping, the machine being designed to automatically 
wrap newspapers and other publications for mailing in a 
most efficient manner. 

DOOR LOCK �TTACHMENT.-Waldo G. 
Rex, Shelton, Washington. According to this inven
tion certain devices are applied to the inner keyhole 
face plate of the door and to the interior of the lock, to 
afford increased protection against interference from the 
outside of the door, preventing the falling ant of the key, 
its being forced ant by a burglar, or being taken ont 
by children and lost. The improvement also affords pro
tection against picking by automatically closing the key
hole by the operation of the key in locking the door, 
also preventing listening or peeping through the keyhole 
of the locktd door by outsidel s.  

'VINDOW SCREEN.-Harley E. Moyer, 
Conway Springs, Kansas. An onter frame, as provided 
by this invention, has aligning sockets in the opposing 
rails, a screen-covered frame 'with one of its bars per
forated fitting in the 'outer frame, while a pintle in one 
bar of the screen-frame engages one of the sockets o{ the 
onter frame. A beaded pintle fits in the aperture of the 
screen-frame and the socket of the outor frame, and has 
a laterally projecting spring finger engaging a latch bolt 
secured to the screen frame. The uevice is readily re
movable, and the windows can be cleaned on both sides 
of the sash at any time. 

placed between the teeth to form a temporary wall for � details of pi pes, dampeJ8, and the minutim of hot air 
the cavity to be filled. The matrix comprises two plates heaters. It is evident that it covers a ground heretofore 
adapted to embrace the edges of opposing teeth, the plates I but little treated, as this book works from the standpoint 
each having a rib, while a wedge with a longitudinal of the practical furnace builder or plumber who is called 
groove in its side face is adapted to be inserted between upon to introduce furnaces int. , _" ' ·lses. We anticipate 
the plates. By making the ribs of softer metal than the for this book a circulation proportionate in great measnre 
plates, the wedge member when forced in does not grate to the amount of interest taken by this rlass of artisans 
upon a hard surface. in their business, and in proportion to the height of the 

D E N  T A L  C L A M  p, _ According to ideal which they have formed of their profession. 

another invention of Mr. Dennis, the body of a dental 'rHE UNIVERSITY TU'l'ORIAL SERIES. 
clamp is so made that the jaws are readily removable, en- A text book of statics. By 'Vill iam 
abling a number o f  jaws t o  b e  fitted t o  a single body, the Briggs and G. H. Bryan . Londe n :  
jaws being made in pairs and differently shaped to fit W. B. Clive. Pp. vi i ,  220. Price 60 
variously formed and inclined teeth. The jaws m"y also cents. 
be adju8tably located in the body of the clamp, and thns A cursory view of this work impresses one most favora-
accurately fitted to a tooth, and the bearings or inner bly with it. Although it  is an English book, it, fortu
faces of the jaws are of yielding material, such as soft nately, is not aIle that is restricted to one of the syHabus 
rubber, enabling the clamp to be used on extremely sen- courses,but is simply intended to be adapted to the ,,'ants 
sitive teeth without pain to the patient or without lacerat- of the elementary student. With its very excellent iJlustra
ing the gums. tions, table of contents and answers to problems, litt le  

FILLING FuR TEETH AND FILLING THE need be said aoont the absence of an index, for it hardly 
seems to be needed. 

'fEETH are the titles of two additional patents also 
granted Mr. Dennis, tbe filling being especially prepared THE UNIVERSITY TUTORIAL SERIES. A 
in stick form, so that particles may be removed and in- text book of dynamics. By 'Vill iam 
serted in the caVity as a basis filling. The prepared fill- Briggs and G. H .  Bryan. London : 
ing is composed of copper, gutta percha and zinc, and W. B. Clive. Pp. 192, xiv. Price 80 
the filling is dcsigned to be an efficient preventive and cen t s. 
arrester of decay, while capable of holding by amalgama- What has been said about the preceding work applies 
tion an indestructible cover or wearing surface. The equally to this one. The nice make-up of the book. its 
process of filling patented consists in applying to the clear printing and excellent arrangement, go to impre,s 
cavity a basis filling, faced with an amalgamating metal one most favorably with it, and incline us to rccommcnd 
in a comminuted state, or in the form of filings applicd I it to our readers. 
to the facing, the interior copper or plastic filling being 
thus protected by a strong and reliable outer filling of 
gold or other suitable metal. 

GAR�1EN'l' PATTJ<:RXS. - Marie Tucek, 
New York City. This inventor has devised a new 
method of laying ant and cutting patterns or garments, 
requiring but few measurements and comparatively little 
skill. For waists, a system of lines composed of a waist 
line and perpendicular lines are produced npon the mate
rial, with a line at an acute angle to the waist line and 
lines parallel to the acute angled line. On these ines are 
transferred measurements obtained from the body, in 
conjunction with nnit measurements, thus laying ant the 
individual parts of the pattern or garment, each part 
being laid out complete before the draughting of the next 
adjoining part is commenced. 

GARlI-IENT SUPPORTER.-E m m a and 
Herbert Johnston, Cincinnati, Ohio. 'l'his is a simple 
device for attachment to one garment for the support of 
another garment, being especially adapted, when at_ 
tached to the:corset, for holding up ladies' skirts. It con_ 
sists mainly of a wire spring frame, 'with an eccentric 
pintle and spring tongue, a pin secured to the pintle en
gaging the tongue. The device forms an e/ticient and 
quite inexpensive fastening. 

BELT H OOK SLIDE. -Louis Sanders, 
Brooklyn, X. Y. This is a slide which may be attached 
to a belt which is on or off the person, the slide affording 
a support for the skirt and keeping the skirt band can · 
cealed beneath the belt. The slide is also so madc that 

THE DYNAMICS OF LIFE. Ax A nDRESS 
DELIVERED REFORE THE l\I EDICAL 
SOCIE'1'Y 01< MANCHESTER, Octoher 
3, 1894. By W .  R. Gov.·ers. Phi ladel
phia : P. B l akiston, Son 8i Com pany. 
1894. Pp. 70. Price 75 cents. 

The author, in this treatise, '''hich is an audrcss re
printed from the pages of the Lancet, endeavors to ac
count for the dynamics of the living being. lIow suc
cessful he is can only be judged by a full perusal of the 
work. Anything of the sort makes interesting realling, 
and we think that the work, short as it is, deserves an iu· 
dex. 

SCIENTIF IC AM E R I CAN 
B U I L D I N G E D I T I O N . 

J A N U A R Y, 1 8 9 5 . - ( N ( I .  I l l . ) 
'l'ABLE OF CONTENTS. 

1. An elegant plate in colors, showing a Colonial cot· 
tage at Williamsbridge, N. Y., recently erected for 
Chas. H. Love, Esq. '1'''"0 perspective elevations 
and floor plans. Cost complete $4,250. Mr. Ar
thur C. Longyear, architect, New York City. A 
pleasing design. 

DISINFECTING ApPARATUS. -Fred erick the belt will be prevented from wrinkling or puckering 

J. Mitchell, New York City. In this apparatus an atom- The slide has an ornamented body on the outer face of 
izer adapted to draw from a disinfectmg fluid recepta- the belt, and carries a pin extending down behind the belt, 

cle is also connected with a compressed air reservoir by a this pin engaging an eye at the lower end of the body and 

pipe in which is  an automatically operating valve, the having at its lower end a hook. An auxiliary pin pre

discharge n07,zle of the atomizer being connected with vents the sliding or puckering of the belt. 

2. A Colonial residence at :Xew Hochelle, �. Y., re� 
ccntly erected for J.  O. Noakes, Esq. , at Iselin's 
Park. Two perspective elevations and floor plans. 
Cost $5,000 complete. Mr. Manly N. Cutter, 
architect, New York City. An attractive design. 

the object to be disinfected. The invention also provides CHEESE C U'l'TER.-Frederick J. Sie. 
for the automatic operation of the apparatus by hydraulic wers, Galena, Ill. In this machine the cheese is sup
or equivalent power or by a pump, for the disinfection of ported on a platform or table connected with a dial, the 
draius of all descriptions, soil pipes, waste pipes, or for moving of the platform a certain distance causing the 
disinfecting the atmosphere of a compartment. dial to indicate a pound or fraction thereof or any de-

DUMPING 1\1 E C H A N  I S M.-T h o m  a s sired weight, when a knife will be brought into operation 

Wright, Jersey City, N. J. This invention relates to coal to cut the exact amonnt designated on the dial from the 

or other freight dumping wagons, providing therefor a cheese. The cnt is made on a line drawn from the cen

novel and effective adjustmg mechanism, the body ele- ter, the operative mechanism of the dial baving been pre

vating mechanism being automatic in its adjustment from viously set in accordance with the kndwn weight of the 

a folded condition to a complete elevation, effecting a . entire cheese. 

sufficient inclination of the body rearwardly for the BUNDLING CIGARs.-Domingo Acosta, 
speedy and certain discharge of the load in bulk. After 
the load is discharged by gravity, the wagon body auto
matically returns to its place, the parts being then 
folded. 

HAME STAPLE. -Riley Stoner, Grand 
Junction, Col .  This staple comprises two independent 
limbs converged on inner faces at the same ends, a sleeve 
block fitting between the converged faces, while a clamp
ing bolt engages perforations of the limbs and sleeve. 
rrhe construction is such as to obviate abrasive ,vear on 
the body of the bolt which connects the limbs of the sta
ple with the slecve block that forms the bight of the lat
ter, renders the staple strong and light and permits the 
ready removal and replacement of worn parts. 

DETACHABLE P A D  F O R  B R E A S T  
STR.A.PS.-Gustav L.  Heyman, Carlisle, Ky. This is a 
harness pad consisting of a rubber air chamber formed in 
one piece, with marginal overlapping lips or claws pro
jecting upon the opposite side from the bearing snrface 
of the pad. It is cheap and easily fit:ed to any breast 
strap, breeching or belly band, by means of its overlap
ping lips or claws, and is always smooth and pliable 
when infiated, preventing chafing and keeping the bear
ing surfaces of the animal cool and comfortable. 

DENTAL PLUGGER. -James W. Dennis, 
Cincinnati, Ohio. Two patents thus entitled have been 
granted this inventor for an instrument having a yielding 
workin!! face and especially adapted to facilitate the in
troduction of amalgamating filling into the cavity of a 
tooth, the yielding surface of the pluggcr conforming in 
a measure to the contour of the surface of the tooth being 
treated. In one case the working surface of the plugger 
consists of a removable shoe, preferably of soft rubber, 
and in the other the plugger has a socket in which a tip 
of yielding material is adjustably held to turn, so that by 
the use of the instrnment the amalgam will be rapidly 
and efficiently distributed and the mercury worked to the 
surface of the filling, from whence it can be readily re
moved, leaving a very hard and unshrinkable filling in 
the tooth. 

Key West, Florida. This inventor has devised a bun
dling cabinet of compact and inexpensive construction, 
which may be folded in a small and convenient package, 
and with which cigars may be bundled in any desired 
quantities, the cigars being thus held in unifonn shape 
prior to bundling. 

MECHANICAL TOY.-Abraham Martin, 
London, England. In this toy a magnetized spindle is 
mounted to rotate in bearings, while an armature is held 
by magnetic attraction in driving contact with the spindle, 
the armature carrying a figure or object to which eccen
tric movements are imparted by the revolution of the 
spindle, thus moving, in a manner not readily apparent 
to the beholder, toy ships, dancing figures, etc. 

NOTE.-Copies of any of the above patents will be 
furnisll€d by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATION S. 

MAXUEL PRATIQUE DE I)AERONAUTE. 
Par 'V. de Fonvielle. Paris : Bernard 
Tignol, editeur. Librairie Scien
tifique, Ind ustrielJe et Agricole. Pp. 
iv, 246. Price $1. 25. 

There are constant inquiries for books on balloons, 
giving practical information on ballooning and other snb
jects connected with the aeronautical science. Here at 
last we have the subject treated from the point of view 
of the practical aeronaut, with numerous illustrations� 
practical recipes, and advice on the subject. 

THE FURXACE WORK MANl.JAL. An ex
position of furnace work in all its 
branch es. Compiled from files of the  
American Artisan.  By Si<-J. n ey P. 
Johnston .  Ch icago : The  American 
Artisan Press. 1895. Pp. 268. 

3. Colonial residence at Montclair, X. J., recently 
erected for Sylvester Post, Esq. Two pcrspective 
elevations and floor plans. J\lcI'3Sl's. ", ... S.  Knowks 
& A. H .  Thorp, architects, New York City. A 
pleasing design. 

4. A seaside cottage recently erected for C. H. Man
ning, Esq . .  a t  Kennebunkport, 1\l e .  rr w o  per
spective elevations and floor plans. A picturesque 
and unique design after the H New England " 
lean-to roof order. Mr. H. P. Clark, architect, 
Boston, Mass. 

5. A residence at East Orange, N. J.,  erected at a cost 
of $7,000. Architect Mr. W. F. Bo,Ycr, Newark, 
N. J. Perspective elevation and fioor plans. 

6. The First Presbyterian Church at Stamford, Conn. 
'fwo perspective elevations and ground plan. A 
design of great architectural beauty, treated in 
the Romanesque style. Mr. J. C. Cad)", aI'chi
tect, New York. 

o .  A residence at Scranton, Pa. ,  erected for E .  B. 
Sturges, Esq. , at a cost of $5,000 complete. Archi
tect )[r. E. G. W. Dietrich, New York City. Per
spectiYe elemtion and fioor plans. 

8. A summer residence at Cushing's Island. J\fe. ,  re
cently erected at a cost of $3,100 complete. '1'wo 
perspective c}crations and floor plans, also an in
terior view. 1\11'. John C.  Stevens, architect, Port
land, )<fe. An exccllent example for a summer 
home. 

9. View of the Armory of the Seventy-first Regiment, 
New York City. Architect lIfr. J. R. '1'homas, 
New York City. 

10. Perspecti,"e vim," and floor plans of the fourteen 
story Reliance Builuing, ChicDgo. 

11. Miscellaneous contents,- Buff brick popular.-Cciling 
anti cornice tinting.- Home ground arrallgcmclr; 
of plant�, illustratcd.�Stoll(� dressing by com
pressed air, illustrated.-Brick dust mortar.-In
teresting ruin of cliff dwelJers . - Removing th6 
front wall of a warehOl,se, with sketches.-Irn 
proved woodworking machine, illustrated. -Buff 
brick in New York.-Ceiling paper.-" Dec-co
re-o, " a  nmv muterial for decorative purposes, il. 
lustrated.-Improved gutter hangers, illustrated.-· 
Draughtsman's supplies, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendicJ lII.A.G.A.7,rNE OF ARcHITEC
TrRE. richly adorned wjth elegant p1atee. in colors and 
\vith fine engravings, illustrating the most intcrc8tin� 
examples of Modern Architectural Construction and 
allied subjects. 

propel l ers, this inventor has ilevised an apparatus which DENTA L l\fATRIX. - This is a furth er 
is perfectly adjustable either vertically or laterally, and . improvement of the same inventor in matrices to be 

'1'his thoroughly practical treatise, illustrated by over 
200 cuts, treats of furnace work proper, tells how the 
pipes shonl.l be cut, how they shonld be laid and can· 
nected, and describes the constructIOn of furnaces, all the 

rrhe Fullness, Richness, Chpapn('ss, and Convenience 
of this work have won for 1t the LARGE�T CIRC1'J..IA'fION 
of any Architectural Publication in tilc world. Sold hy 
all newsdealerE. MU XN & CO., PrBLTSHERS, 

361 Broadway, New York. 

© 1895 SCIENTIFIC AMERICAN, INC.
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The charge for insertion under this head is One Donar a line 

jor each insertion : aoour eiQnt words to a line. Aa'L'er
tisemenrs must be receired at vublication office as earlv as 

Thursday nUlr1ling ro apver2r in the ,fniZow'i1tQ week's issue. 

. .  e. S." metal polish . Indianapolis. Samples free. 
Presses & Dies. Ferracute 1\tlach. Co . •  Bridgeton, N. J. 
Smith 's Leather Pattern Fil let, Akron, O. Sample free. 
H-andle & Spoke Mchy. Ober Lathe Co.,Cbagrin Fal1s,O. 
}1'01' best hOIsting engine. J .  S. Mundy, Newark, N. J. 
Heading machinery. Trevor Mfg. Co., Lockport, N. Y. 

Practical Ammonia Refrigeration. Redwood. Clotb, $1. Spon & Cbamberlain, 12 Cortlandt St., New York. 
Screw macli ines, milling mac nines, and drill presses. The  Garvin �lacb . Co., Lait;rbt and Canal Sts., New York. 
Centrifugal Pumps. CapaCity, 100 to 40,00J gals. pel' minute. All sizes in stock. Irvin Van Wie, Syracuse, N.1: . 
Emerson. Smith & Co., Ltd., Beaver FalJs, Pa., will send Sawyer's Hand Book on Circulars and Band Saws free to any address. 
Guild & Garrison, Brooklyn, N. Y., manufacture steam pumps, vacuum pumps, vacuum apparatus, air pumps, acid blowers, filter press pumps. etc. 

FREE GROUND GIVEN, in Phila. suburbs. to large manufacturing plantsa Railroad facilities. Hoffman, 60 and qaIt. Ave., Phila. 
�'or tbe original Bogardus Universal Eccentric Mill, Foot and Power Presses, Drills, Shears, etc., address 

J. S. & G. �'. Simpson, 20 to 36 Rodney St., Brooklyn, N. Y. 
'l'he  best book for electri cians and beginners in electricity is " ��xperimental Science/' by Geo. 1\1. Hopkins. 

By mail. $4 ; 11unn & (;0., publishers. 361 .8roadway. N. Y. 
,\Voven wire brusbes.-The Belknap Motor Co., of Portland. Me. are the patentees and manufacturers of tbe best woven wire commutator brush on the market. 
Competent persons who desne agencies for a new popular book. of ready sale, with handsome profit, may apply to :\!unn & Co., Scientific American office. 361 Broadway. New York. 
r-i1"�end for new and complete catalogue of Scientific and other Books for sale by Munn & Co., 361 Broadway, New York. Free on aPDl if!ation. 

HIXTS TO CORRESPONDENTS. 
N aln e s a n tl  A (l d l'e�s must accOlnpany all letters, or no attention will be paid theretu. This is for our informat.ion alHl llot for publication. 
I' e f{'; .. e n ('(:o� to former articles or answers should give date uf papcr and page ur number of question. 
1 1l (} l l i l' i c 8  not answered in reasonable time should be repeated ; corrcspondents \vill bear in mind that some UT18wers reqnire not a little research, and, thOllgh \\e endeavor to reply to all either by letter or in this department. each must take his turn. 
H tl :r e l's \"ishing to purchase any article not advertised in our column::; will be furnished with addresses of honses m�nufacturing or carrying the same. 
S p c (' i a l  \, I'i t te n l n fu rln ati o n  on matters of personal rather than general interest cannot be expected without remnneration. 
S e i c n  t. i ti e  A III (, I' i e a n  S u  }) l) ] e m e n t s  referred to may be had at the office. Pnce 10 cents each. 
n () o l{ s  refcrred to promptly supplied on receipt of price. 
;n i .. (' n, l s sent f.or examination shonld be distinctly marked or labeled. 

J C itll t i f i c  �mtrican. 77 
best form o f  construction. A. Not

. 
to advantage. I t  re- I alloullt o f  material, to best adapt it to a battery o f  known I Car coupling. R. F .  Ludlow (rl . . . . . . . . . . . . . . . . . . . . . .  11,464 

quires a vcry long coil and involvcs loss of efliciency. amperage and voltage. A. rrhe calculation cannot be 3�� ����:�.: i[ey�o�J:� ·ce·riie�·::::::::::::. ::::::.: :  ��:8�� 
2. Yonr description of the magneto bell requires the L made except approximately. 'rhe voltage to he devel- Uar fender, street , J. J Kennelly . . . . . . . . . . . . . . . . . . .  532,969 
shaped piece which holds the armature to be a perma- i oped must be known. '['hen the size of core and turns 8:�s.p�����:��if��gol�a�w���e3: F: ·A"lieii : : : : : : : : : �:3f� 
nent magnet. Why is this necessary ? A. To polarize of wire must be based on the ratio of 108 lines of force Card�oar� cutting or scoring tool, 8altzkorn & ? 
the electro-magnet. cut per "econd for one volt produced. The great car��f���·ep;;r siiiIi;i."A. �D. -Liiiu·. -.-. -. - .-. -. -. - .-. . -. -. ::::. : ��3:gi� 

(6379) P. asks : 1. What advantages trouble is in the leakage coefficient for the lines of force. g:�tr:��Tsf�'::eRMp.s.ff)��:;;pson·. ·::::::: ::::. -:::::: : :  ���:�1 
are claimed for metal as a developer ? Could you give (6387) F. X. "'N. asks : In regard to eight U,ash register, and indicator, .1'. Carney . . . . . . . . . . . . .  532,762 
me a receipt for a developer containing it, and directions light dYIlaInO in SUPPLEMENT, No. 60tl, what alterations, �g�\:'J . �:t);<�����.t.l�.

l
.� .��.�l.� 

.. . . . . . . . . . . . . . . . . . . . . . .  532.888 for use ? One wit� whi?h I can have m�Bt controt over if any, are necessary in winding, to change said dynamo 81��r��S:lr.gp.Ns��:cl:�:::::::::::::::::::::::::::::: ��:�}� the plate, and whiCh WIll keep when mIxed for use, as into motor, and what horse power would it develop if Cistern mould, 1.  W. Simpson . . . . . . . . . . . . . . . . . . . . . .  532,917 I often want to develop one or two plates at a time. A. used as a motor ? A_ Wind in shunt. The sizc of wire Cla��inp�ee Bracket clamp. Moulding 1Iask 
Metol is very energetic in its action, has remarkable stay- depends on the voltage. It would give about one-half Clip. See Wbiffietree clip. 
ing qualities, keeps clear, does l,lOt stain the film in the horse power. gg��tS����i�f,dmf���a;��t�)F�G�iIt,�I.str0m.: : : : : ' : :  rul�:llE� shadows, and is easy to work. '['he lfollowing is a good W G Clotb boldtnl! .and display reel ',A. M. Guyton . . . . . . �32.955 
formnla: um��3�8�i!��re of' gas 'an:����o: �n(��rrd��; 8��t�hia���:�r���;�I�tba�idaj:r:. �:.I\I.�.���.����:. : :  rulg� 

Met?! . . .  . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  5 grains. ggr;�i��tafe;.,�: �:;;;���.b : : :  : : : :  : : :  : : : : : : : : . : : : : : :  rul�:rJ SodIUm sulphIte crystals C. P . . . . . . . . . 25 pressure) makes on explosion. A. It depends on the Collar and pad, combined inflatable borse, H. G. Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oz. composition of the gas ; from 6 to 10 times the original cOII!i-���r���'iir·(i :St·ie·Ji;'i: ·j�· _ _ . : : : : : : : : : : : : : : : : : : : :  ��:rJ Dissolve metal first, then sodium snlphite. If kept in a volume, bnt instantly going back to about the original Combination lock, J. Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,758 tightly corked bottle, the solutlon will remain colorless volnme. Can' mutator brusb, lIi. R. Hirscb . . . . . . . . . . . . . . . . . . .  533,038 
for two or three months. This is a stock solution. To (6389) O. R. B. asks : How much rain- 8g����ff�ie

A
cb�i-,Bg�il!�tr;'ed: : : : : : : : : : : : : : : : : : : : : :  �:s:l� 

develop a 4 x 5 plate, take 1� ounces of the above, add % fall a fall of 12 inches of snow would represent, and if �offer. re1lni�g'liCb�IlS & James . . . . . . . . . . . . . . . . . .  rul�'!l2l: ounce water and pour over the plate ; if fully timed, the the snowfall of a year is counted in making np the report cgttg� g�:��: B'anr:t�r & ·Hoiiii-ig�wortb·. · . .. .. .. .. .... : 
.
:: 632;750 picture will gradually appear and rapidly gain dcnsity of the annual rainfall ? A. If light snow, it would give couf�nr'co��rin;;�r coupling. Repair coupling. 

and detail. If the time has been short, add to the solu- a little over an inch of water. To get accurate results, Cnrves. device for producing cycloid aI, Wain-
tion a few drops, four or five at first, of a carbonate of the snow must be melted so as to give a determination cuslif�i,b�o�d��rri.s£�S';;;tl;: · __ . .  : :. :  : '. : '  : '. : '. : :  : '. :". : :  rul!I;8i� potash solution, prepared by diseolving one ounce of for every snowfall. The value of the snow in water Cutter. See Feed cutter. Pipe cutter. 
potash in three ounces of water. Keep adding a little at connts as rainfall. g��\e,:; t�rd�e:or����'3'."Sll"Iitb :::::::::::.':::::: : :  ��:� a time nntil the development proceeds rapidly enough to (6390) P. E. A. asks : Oan a person see Rl��I��

e!���r�tu���I�';!t;'icii U: ·L:·Keiciiei-: : : : : : :  g�§:�llb suit. The used developer should be kept in another Door spring. J. Keene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 532,787 tightly corked bottle. Eight 4 X 5  plates can be devel- the stars in broad daylight by descending into a deep DOO:��e���·w�'iI!%\���. It!\i;��.t.)�� . .  ������� . �� 5.,\2,764 oped with these 2 ounces of developer. At end of that well which is in darkness and looking np to the sky ? Dri l i frame. portable, J . C. Jones . . . . . . . . . . . . . . . . . . . . 532.881 
time development will be very slow and the developer How many feet down wonld a person have to descend ? :g�n::,b�����Wn�' :';�igioj."e;ienSion: ·G." A: 532,854 
will have a peculiar pnngent odor when the nostrils are A. Stars can readily be seen in the day time from the Trafton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532.841 
placed near it. This signifies that it is ready to be bottom of decp wells and mines. A hundred or more �1����1� :::�r����:i-'b��ts�n�:n�m.�:.�'. ���� : : : : : :  ��:�� thrown away. 2. An easy way of regaining gold from feet down is sufficient. Stars of the 3d and 4th magni- Electric safety device. C. '['. Penton et aL . . . . . . . . .  532,814 
waste toning solution. A. Gold may be recovered from tude are about as sman as lhus can be seen. ��e��!�als��n8��t��gl�le?' h�'r�rcyii-r'tder ' engiiie: 532,796 
waste toning solutions by adding a solution containing (6391) W. D. asks : What is the process Steam en�ine. V apor eng-ine. 
32 grains of proto-sulphate of iron to every gallon of of cleaning sea shells to make them look bright and �!�,a�tA'teobr:ue���t:ic,��l!l.affeici:ie;.· : : : : : : : : : : : : · __ _ _  . : : ���:f§� waste. The gold will be precipitated to the bottom. clean ? A. Dark-colored organic matter on the outer ��ftdl�:'iJi.\�·cfa:;��I�ide:::::::::::::::::::::::::: ��:��� The clear liquid shonld be drawn off by a siphon and the surface is first removed by making a thick mixture of Felting machine, R. Heaton . . . . . . . . . . . . . . . . . . . . . . . . . 5.�2,875 residue poured upon a filtering paper and washed by pour- one part bleaching powder to two parts of water and ����� ����: �ir�: il:�l���k : : :  : : : : : : : : : : : : : : : : : : : : ::. : :  ��ggi ing over it boiling water nntil the wash water no longer soaking the shell therein. On removing wash and scrub �����r,;irge�g6'ire�:�iJ�·. W. Norton . . . . . . . . . . . . . . . . 532,811 prodnces a precipitate with a solution of barinm chloride. it. Thick incrustations of lime mnst be picked off with FIling machine, J. Ridde 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,819 The gold is now redissolved with aqua regia and the so- a sharp-edged hammer or some similar tool, and then the Film holder, Bartlett & Edgerton . . . . . . . . . . . . . . . . . . .  532,751 
lution slowly evaporated to dryness over a sand bath. shell must be dipped in boiling dilute hydrochloric acid. �i��e�'x{\n�ur.tl�)?, -villve 'for' aiiioll"Iiiti'c:F: Gi-ilY : rul�:��� The yellow crystalline salt may then be dissolved in Valnable shells may have the face or pearly portion cov- Fis��:b��r��:�n� �nd . .  ba�ling�i� .a���:.�:�.s:.�: 532.962 water to make up a fresh toning bath, or put in an air- ered with shellac va�nish, which may be removed with �l��t\\\':���v���� �·rrua�,a{'$.osg�k : : : : : : : : : : :::.'. �:bn tight bottle. 3. What can I use to flnish off the wood- alcohol after the aCId bath. For strong, heavy shells 1 ]'umigator for plants, trees, etc., Hendrix & work of a camera (tripod) ? A. Fill the grain of the use 1 acid to 3 of water ' for delicate shells use 1 part Hougbton . . . . . . . . . . .  , .. . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . 532,876 wood with Ii filler of appropriate color, and when dry give acid to 10 of water. Di� the shell for a second only, Fuf:;;ac�:eec1-e���i��l��;�!��� furnace. Biast 
the tripod a flowing coat of shellac varnish. wash and examine ; if not enough, give it a sccond dip. Furnace . air beating and regulatinJ! device, C. n 

(6380) O. K. H. asks : 1. What is con- Hold it in wooden forceps or attach it to a stick in any Gal�.i'�fc)��ttery: ·c: ·ii:seh(;eU;n·ehi: : : : : : : : : : : : : : : :  rulUo� 
sidcred the best material to pnt between the flooring to way to serve as its handle. The importan t point is not 8������ i��;:if�:'o�p�����'. � :j'. �r�JW':lski: : : : : :  �:�� 
deaden sonnd ? If felt or paper will do, what kind is the to let the acid stay long on the shell. For local spots it Gas. apparatus for manufacturing water, A. G. 
best ? 'l'he floor is of a hall over a store and is to be sound may be applied with a brush. Gas�l�;f�: Covey' &; 'ii';iu'es: : : : : : : :  : : : : : :  : : : : :  : : : .' : : rul�:�� Gas engine, F. P. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,980 proof. at the least expense. As parties are figuring on 
putting in an electric lighting system in the building, a 
plant of from 100 to 150 incandescent lights, and running 
same with a gasoline engine, will you give an idea of 
which is the best cngine and dynamo for thc pnrpose 
and the cost of same ? It will require from 10 to 15 horse 
power we are informed. A. A double floor with mortar 
bctweeu is probably the best souud insulator. For the address of engine and dynamo builders we refer you to our advertising columns. 2. Do you think it practicable to install an electric lighting plant for stores or hall and 

TO INVENT ORS. 
An experience of nearly fifty years. and t.he preparation of more tban one hundred thousand applications for patents at borne and abroad, enable us to understand the laws and practice on both continents, and to possess unequaleo facilitips for procuring patents everywhere. A synopsis of the patent laws of the United States and all foreign countrieR may be had on application, and persons contemplating t he  securing of patents, either at home or abroad. are invited to write to this office for prices. which are low, in accordance witb tbe times and our extensive facilities for conducting tbe business. Address MUN:8 & CO., office SCI:KNTU'IC A�fEH.ICAN, 361 Broadway, New York. 

Gem setting, E. Scbill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b32,824 Generator. See Steam generator. Gig mill. G. & B. Bauche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532,941 Glove, F. H. Hunicke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532,880 Gold or silver from ores, extracting. J. C. Mont-�omerie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,8!l5 Gold separator, R. Blanchard . . . . . . . . . . . . . . . . . . . . . . . . 532.943 Gold upon composition rods, machine for fusing, 
C. R. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532.920 Governor, centrifugal hi�h speed, F. W. Spacke (rl . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . .  11,466 Grain binder butter, J. E. �lustard . . . . . . . . . . . . . . .  '" 532,896 Grain storage building. metallic. E. O. Fallis . . . . . .  532.774 G-raphophone, disk, J. E. \Vassenich . . . . . . . . . . . . . . . . 532,851 Grinding or crushing machine. J. Prince . . . . . . .  , . . .  533,018 Guns. cocldng mechanism for breakdown, F. W. 

--� 

I rnn same successfully with a gasoline engine ? A. Gaso-(6375) T. D. L. asks : Oan a permanent line engincs have been successfully uscd for electric light
ma�net be made equally as strong as that of an electro· iug; we believe they have proved to be economical. 

White, Jr . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  532.931 Harness, C. A. Rabn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\2.906 Harvester, corn. 'V. T. Harris . . . . . . . . . . . . . . . . . . . . . . .  532 781 
INDEX OF INVENTIONS ���tC�;·���e!';lco��'ii:iiou: apiia�atu. ·ioi-·uiii;"i: 532,984 

magnet wound by any desired strength ? A. No; an (6381) J. H. L. a�ks : 1. How shall I wind electromagnet may be much stronger. the fan motor described in SUPPLEMENT, No. 767, so as (6376) E. O. S. writes : In a recent dis- to be suitable for a 100 volt circuit ? A. We advise you cussion as to the velocity of falling bodies, I made the · not to try thc motor on a current of such potential. Yon general statement that all bodies fell with eqnal velocity, 1 might wind with Xo. 26 wire and slart with a rheostat. recognizing. of course, the apparent exceptions, sllch as , 2. Where can I get instructions for making a voltmeter? feathers, etc. Will you kindly throw some light on the I A. See our SUPPLEMENT, Nos. 556, 552, and 353, for dematter, as one of OUf local scientists maintains that a scriptions of voltmeters. 3. Where can I get instructions heavy body will fall with greater velocity than a lightcr : for making a small fan motor of the altcrnating indncone. The Encyclopedia Bntannica, nnder the head of i tion type ? A. For alteruating current motors, see onr gravitation, states that bodies fall to the earth with equal SUPPLEMENT, Nos. 60 1 ,  653, 622, 717, and 944. These develocity, irrespective of material of whieh they are com- scribe different motors, but do not give full working details. pose(1. Fpon this and the fact that there is a rule giving the velocity of falling bodieR 16'1 feet for the first second, etc , I base my opinion. A. The law of falling bodies applies to bodies falling in vacuo. In the air a heavy body, ccetcris paribus, falls faster than a light one. The Encyclopedia Britannica statement applies to a vacuum. The air ofIers very high and generally underestimated resistancc to fi:\Jling objects. 

(6382) E. P. B. asks :  1 Is it feasible 
to make a storage battery for electric light work of one lead plate for a positive pole and a single zinc stick for a negative pole ? A. Thi6 is hardly feasible. 2. State the amperes needed to charge 144 square inches (all told) of positive plate ? A. 5 amperes. 3. What is the discharge for the abovc surface ? A. 5 to 6 ampercs. 4. Is asbestos a perfect insulator ? A. Nothing is a perfect 
insulator; dry asbestos is almost a perfect one. 

Por which Letter" Patent or t b e  
U n l l e d  S l ate. w e r e  Gran t e d  

January 22,  1 895, 

ing, H. Leffler . . . .  � . . . . .  � . . . . . . . . . . . . . " . . . . . . . . . .  032,884 Heater. Stle Hot water beater. Steam or hot water heater. Hoisting and conveying apparatus. H. B .  Tefft .  . . .  532,837 Houl;:. See :\-leat or other book. Ring book. Horseshoe calk sharpener. E. C. Lainson . . . . . . . . . .  532.883 Hot water boil er. i\1. Furlong . . . . . . . . . . . . . . . . . . . . . . . .  532.872 Hot water })patel', H. K. r11aJ lmage . . . . . . . . . . . . . . . . . .  532,8Bfi Ice cream freezer. Ottino & Raffo . . . . . . . . . . . . . . . . . .  53:!,987 Ice making apparatus. \V. L.  Churcb . . . . . . .  � . . . . . . . .  533,035 
" N  D E A C H  B E A  Il I N G  'rH A ,],  D A 'r E .  Ice rnanufacturing apparatus, J. P. & C. E. Strom-berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,921 Indicator. See Lamp fi l l ing indicator. Insect destroyer. Morrill & 'Morley . . . . . . . . . . . . . . . . . .  532,982 Insect trap stand, 'V. L. PeeJer . . . . . . . . . . . . . . . . . . . . .  533,017 Imm!ators. �crew press for forming, S. Kribs . . . . . .  532,9i3 
[8ee note at end of list about copies of these patents. l 

Adjustable table, Shear & Quinlan . . . . . . . . . . . . . . . . .. 533,022 Iron . See Sad iron. Air brake. car. J. D. P. Schenck . . . . . . . . . . . . . . . . . . . . .  532.914 Kiln. See Porcelain kiln. Alloy .for soldering or brazing. C. 'V. Maxon . . . . . . .  532,890 Knitting macli ine, circu l.ar, C. E. Kelley . . . . . . . . . . .  532,788 AnnunCiator, electrical. J. �. BulL . . . . . . . . . . . . . . . . . .  532,868 Knitting' machine. feeding attachment. J. D. Armat.ure bars for dynamo-electric machines. Hemphill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,957 apparat.us for bending, H. Geisenlioner . . . . . . . .  532,776 Ladder alld parts therefor. metallic, F. Johnson . .  5.12,965 Armature coi ls. macbine for winding, .r. Riddell .. 5.12.b21 Ladder or stairway, P. A. 1\1yeI'8 . . . . . . . . . . . . . . . . . . . .  532,983 Armature for dynamo-electric machines or Lamp fi l ling indi.cator . .  r. C. :\l iller . . . . . . . . . . . . . . . . . .  [)32,981 motors. H. Lelllp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,795 Lamp. incandescent, M. H. Branin . . . . . . . . . . . . . . . . . . 032,760 Armatures. macbIne for assembling laminoo of. Lathe taper turning tool. Z. B. Coes . . . . . . . . . . . . . . . . 532.766 J. Riddel 1 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532.820 Lathing. metallIc. '1'. L. Banks . . . . . . . . . . . . . . . . . . . . . .  533,000 
1�g��i��: 5: �0�1il���: . . . . .. .' .. � .' .' .'  � .. : .. : : : : : : : : : : :  ::.: ��:�I� L��k�inge�oc��i:lti;�i�� li�k� }'ence ' jbc·i: · '6iiL'� 

532,949 
A utomatic stoking furnace. I. Bowe . . . . . . . . . . . . . . . . 532.759 lock. Seal lock. Background support, \V .  Trueman . . .  ' . . . . . . . . . . . . . . . 532.844 Lock. C. A. El'ichson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533,006 Bailer for oil or artesian wells, W. Plotts . ; . . . . . . . .  532.815 Lock. G. '1'. HetzeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,877 Ball. See Bowling ball . Lock, J. E. Mitcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532.893 (6377) H. A. says : Oan you give a good recipe for renewing the ribbons of typewriters with re_ cord or WIth copying' ink of different colors ? '  A. Take vaseline (petrolatum) of high boiling point, melt it on a water bath or slow fire, and incorporate by constant stirring as much lamp black or powdered drop black as it will take up without becoming granular. If the vaseline remains in excess, the print is liable to have a greasy outline ; if the color is in excess, the print will not be clear. Remove the mixture from the fire, and while it is cooling mix equal parts of pctroleum, benzine, and rectified oil of turpentine, in which dissolve the fatty ink, introduced in small portions by constant agitation. The volatile solvents shou ld be in such quantity that the fluid ink is of the consistence of fresh oil paint. One secret of success lies in the propel' application of the ink to the ribbon. Wind the ribbon on a piece of cardboard, spread on a tablc 8cvcml layers of u8\yspaper, then unwind the ribbon in snch lengths as may be most convenient, and lay it flat on the paper. Apply the ink, after agitation, by means of a 80ft brush, and rub it well Into the interstices of the ribbon with a tooth brush. Hardly any ink should remain Yisible on the surface. For col::>red inks use Prussian blue, red lead, etc., and especially the aniline colors. 

�����18�0���':.e�i:.: �'a�hi�� �6��akiiig: H.·Cari:tp:: 532,794 tgg���tiv:.. �.i��b�i�i, . ?����!�::: : : : : : : .' : :: :::: :.'. ��:�� 
(6383) W. A. H. asks how to wind an bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533,034 Lounge for railway carriages, portable, Glaser & Battery. See Galvanic battery. Kwiatkowski . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,771 

Aniline black . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 oz. Pure alcohol . . . . . . . . . .  . . .  . .  . .  . .  . . .  . .  . .  . 15 Concentrated glycerine . . . . .  ' "  . . . . . . . . . 15 Dissolve the aniline black in thc alcohol, and add the glycerine. Ink as before. Tte aniline inks containing glycerine are copying inks. 
(6378) The F. R. 00. asks : 1. Is it possible to·charge an electro-magnet with the secondary current from an induction coil ? If 80, please name the 

induction coil, for use on a Hunning's transmitter. 
Cro,yfoot gravity batteries, three in number, to be used. I wish to know size and quantity of wire to be used on 
both primary and secondary. Which will give best rc
sults on Hunning�s tl'ansmitters-"open circuit or gravity 
cells ? A. Wind primary to 72 ohm with No. 24 wire, 
secondary to 80 ohms with No. 36 wire. Use open circuit 
batteries ; the Crowfoots will tend to local action by 
deposition of copper on the zinc. 

(6384) A. N .  X. asks : To perl>otls using' 
the same living rooms with a victim of consumption, and 
"\there cuspidors arc used indiscriminately, is there any 
danger from contagion ? A. There is no doubt that the 
practice is dangerous. Use individual cuspidors and 
place disinfectants, snch as zinc snlphate, in them. See 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 782, 824, 959, 

and 973, for articles on consumption, its cure, prevention, 
etc. 

(6385) S. J. R. asks : 1 H o w  can I make 
a good but inexpensive microphone ? A. See our SuP

PLEMENT, No. 163. 2. I have two Samson batteries on a 
burglar alarm system. Before retiring last night I tested 
the alarm and it worked all right. About an hour after I 
heard a noise resembling an explosion, and opening the 
closet, in which I keep the batteries, I found that one of 
them had burst all to pieces, and tbe fluid was thrown all 
over everything. A. Possibly the glass battery jar was 
badly annealed. '['his or some accident throwing it 
down are the only causes assiguablc. 

(6386) W. H. B. asks how to proportion 
a primary spark coil to get the best results with the least 

Bean separating machine, D. C. Breed . . . . . . . . . . . . . .  532,944 Lubricator, !-I. Sims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532.918 Bearing for screw hoists. adjustable thrust, B. L. Mail box, electriC alarm, E. C. '1'. Belding . . . . . . . . . .  532,860 
Toquet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532.995 M easure register, grain. J .  A. MeFayden . . . . . . . . . .  582.897 Bed rest. invalid's. R. & R. Wangersbeim . . .  , . . . . . .  532,850 :Measuring apparatus. E. Von Lange . . . . . . . . . . . . . . .. 532,7f13 Berth. 8elf-Ieveling. W. T. MUJigan . . . . . . . . . . . . . . . .  533,013 Meat or otber hook. E. Krause . . . . . . . . . . . . . . . . . . . . . .  532.972 Bicycle dynamos, frictional driving gear for, E. Mechanical movement, J. Bacon . . . . . . . . . . . . . . . . . . . 532,�99 Tilmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532.&!0 Metal cutting macbine, shape. L. S. Pfouts . . . . . . . . 532.008 Bicycle rim and tire. IJ. A. Erickson . . . . . . . . . . . . . . . .  532.950 Meter. See Electric meter. Blast furnace, P. C. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'1:1,019 Mill. See Gig mil l. Blind fastenert{ MeCartby . . . . . . . . . . . . . . . . . . . . . . . . .  532,805 Mine trap door, H. Keyes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532.882 

��R�r�toPs�e H�u�it;r "boiie;.:· · Lot;omotive 532
,
9

1
4 Rt��;: ��iarf�'::;��: A: ,\Vau;;';i-: jj.: : : : : : : : : : : : : :  g�g�R boiler. Steam boiler. Mould. See Cistern mOUld. Boiler feeder, ,T. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\2.998 Moulding flask clamp, Van Court & Madeira . . . . . . 532,&17 Boiler stays. making. S. A. Pratt . . . . . . . . . . . . . . . . . . . .  532,816 Motion, intermittent g-rip device for transmit-Bolt cutter head, F'. H. Richards . . . . . . . . . . . . . . . . . . . . 5.,\2 818 ting, J. J. O·Neill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,900 Book. self-reckoning pass, U. G. & w� F. Beck . . . .  533.0'29 Motor. See Fan motor. Bowling ball. F. D. Huntoon . . . . . . . . . . . . . . . . . . . . . . .  533.01 1 1\Iouse trap, H. Obermeyer . . . . . . . . . . . . . . . . . . . . . . . . . .  532,986 

�gi.linS�Ein'at�· �x�o������dg�x: ' 'Slg'nai 'bc;x: " 532,871 I �����<;JI�h��, eR�W.ei�gr�h��.�I:��::::. ::::::::::. : fl�:� Box trimming machine, R. Scbleicher . . . . . . . . . . . . . . 532,915 Nut lock, Davis & Bowers . . . . . . . . . . . . . . . . . . . . . . .  " . . .  532.771 Bracket clamp, A. A. Ball. Jr . . . . . . . . . . . . . . . . . . . . . . . 532,748 Ore concentrator, J. J. Cranmer . . . . . . . . . . . . . . . . . . . .  533,002 Brake. See Air brake. Car brake. Railway train Ores or other substances, means for concentrat-brake. i llg', Hammond & (Jordon . . . . . . . . . . . . . . . . . . . . . . . .  fi22,n56 Brakes. automatic disengaging device for atmos- Packing and storing vessel, A. Bun�on . . . . . . . . . . . . . . 533.033 pheric. J. Ackermann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,745 Packing box. G. E. Grimm . . . . . . . . . . . . . . . . . . . . . . . . . . . 532.954 
B�r�:��tit��r�!c�in��ti�1i�& j: 'Vau'Eyck : : : : : :  ��:� ��d�il�����l�fe�t�t�ri�·g�·C�.f: �·n��:� . .  ·.·.·.·.·.·.·.·.·:: g}t�:�� Brod��?�e t�';,erlr.yh�!fl;.g������i�� . .  ��.� . �.t.t.���.i�� 533.008 �:��OCSkees��;!:a�· J .  Rocbe (r) . . . . . . . . . . . . . . . . . .  11.465 
�����e���ex,. �a��r��i.C •. �:.C: .  �.���� .. .. .. ...... ........ .. .. .. .. : ��:�� pan;�?sW�d������i.�� . . �.� . :��:�.� . .  ��� . .  ���::�.��: 532.932 Buckle. suspender. J. McKen7,je. Jr . . . . . . . . . . . . . . . . . 532.806 Paper making machine. R. W. Moncrief!' . . . . . . . . . . .  532,803 Bul let proof sbield., material for A. H. J. Appelt 532.851 Pen, drawing, V. Berdelle . . . . . .  � . . . . . . . . . . . . . 532,754. 532.755 Bunl!. barrel, M. Stangl . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . .  532,832 Pbotographic print wasber, J . W. C. Floyd . . . . . . . .  5.'\2,715 Butfon setting mach ine, J. C. Stevens . . . . . . . . . . . . . . 532.8:i3 Pianoforte action, A. �.r. Rousseau . . . . . . . . . . . . . . . . . . 532,912 Button. spring, Ii'. Giles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,873 Pile fabrics, ornamenting.selvedge of. P. A. Men-Cabinet for holding money, coupons. pass-books, gers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,801 etc., U. G. & W. F. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . 533.030 Pipe cutter, W. W. :r·ucker . . . . . . . . . . . . . . . . . . . . . . . . .. 5.'\2,845 Cable grip. M. F. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . .  533,020 Pivoted can. L. O. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,867 Calcining machine. W. S. Pierce . . . . . . . . . . . . . . . . . . . .  532.903 Plane, bench. 'J1raut & Scbade . . . . . . . . . . . . . . . . . . . . . .  532,8t2 Calendar. time. H. H. Norrington . . . . . . . . . . . . . . . . . . . 532,810 Planter, combined corn and potato, Colburn & Call generator connection, F • .8. Cook . . . . . . . . . . . . . .  532�769 Choate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'32.767 Can. See Pivoted can. Pneumatic transfer tube system, F. W. Jones . . . .  532,966 Cans. etc . •  closure for, J. Rau . . . . . . . . . . .. . . . . . . . . . .. . .  532.990 Porcelain kiln. E. M. C. Gondouin . . . . . . . . . . . . . . . . . .  533,007 Car brake. G. R. Elliott . . . . . . . . . . . . . . . . _ . . . . . . . . . . . .  53.'l.005 Pot. See Cotl'ee pot. 
8:� ����Ti�;.i�.ab: ?\l��t.���.��:::::::::::::::::.: � :  �:�� ��:���iPJ���;�t�6�· p�e�s. V��ap pres�·.· · · · · · · · · "" ·  532,848 Car coupling, A. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  " 532;938 Pressure rel!ulat.or. fluid. C. L. Bastian . . . . . . . . . . . .  532.752 
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pr0u.c��;i��r . t�.��t . .  �rin� . ��. p.a�l�r. arc.her.y •. �'. �.770 
Pullev Scbulz & Kunde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  032.827 Pump:air. J. N. McLean . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532.985 

O R D I N A RY RATES. R:lck. t:lee Umbrella  or cane rack . Rai l cuair and tie. combined . . 1. Albrecht . . . . . . . . . .  5.32.746 P I " • "' ''' Ii Rai lway foot guard 'V. S. Lodwick et al . . . . . . . . . . . 532,976 I n si d e  Rile. ene ', ID ser,lIon • •  tl Q  cents o.
l

. n e  
l{a i lwav rai l fastening, ,V. 8.  'Val'd . . . .  , . . . . . . . . . . .  532,929 Baci, IJ n:;:e. each I n se r n o n  • •  - - 81 . 0 0  a. I D e  
�a! lway r�i l  joint , M. Hubbel l  . . .  " . . . . . . . . . . . . . . . . .  63*.963 

or For some classes oj Advertisements, SpeciaL ana L{u ! lway slg:na1 , J. \Vayland . . . . . . . . . . . . . . . . . . . . . . . . . .  5�_,930 Higher i'ates are 'required. Ra! lwuv sWl,tch . W. Raymond. : . . . . . . . . . . . . . . . . .  , . . .  {>,��,��7 The above are char�es per ag-ate line -abont eie-ht  Railway team brake, H .  Hollenth . . . . . . . . . . . . . . . . . . 53_.001 Ll r '1' h '  t' b the w'dtb of tbe line Railways, automatic switcb-throw for street, F. J!'. 53? 804 �?d i� ��� ;;;eagate l�y��,lC��l/l�:Vsin�s mlay head adver: Moore . . . . . . . .. . . . . . . . . . . . .  � . . . . . .
.
. . . . . . . . . . . . . . . . . . . 

532· ... 65 tisements at the same rate per ag-ate line. by measure .. Reamer. expand!ng, P. J. Cleve!. . . . . . . . . . . . . .  . . . . .  , j tUeIlL, as the letter press. Advertisements must be Rec0.rder. See Sales recor�er� . received. at Publi cat ion Office as early as ':J.1bursda, Refs�U'e����Y� .������ .��:.e������ . .  ��.�� .. � . .  ���: � '. ��: 532,922 1 morning- to a�pear in the  following week's issue. 
Register. See Casb reg-ister. Measure register. --
Regpt�:����e r���la�b;�tric machine regu lator. 

St Foot Power Rei
.
n guide, G. S. Mock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5R2.894 ar .w. s tt' ReDalr coupling. C. J. Pbillips . .  . . . . . . . . . .  5:12.989 � crew cu mg Ring hook. :1'. G. '1'ritt . . . . . . . . . . . . .  . .  . . . . 5:1*.1!'21) 

l th Automatic Roadway, Ii .  Melber . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ,r,;).." SOO a es ROI�rg�P�� r��. d.�����. f�r .bot. or . C.Old : C: .& J .
. . �'. 5:12.952 Cross Feed 

/;tuhber treating- apparatus. F. G. P. Leao . . . . . . . . . .  5:;� ,975 9 and 12 inch Swing. 
���elrg�k.IG�lL�A�ft�:::: .. ::. · . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . : . . :: . . :.: ��2:m New Designs. Novel Features. Sales recorder and cash till. manual, '1'. 0' I3rien . . .  5BZ,899 Send/or Catalogue B. 
�!�\; �!�i����: tr.·��l'J:IWo;.;lerY . : : : : : : : :  . . : ·. ·. g�N� SENECA FALLS M FG. COMPANY. 
Saucepan. L. J. Painter . . . . . . . . . .  . . . . . . . . . . .  . .  . . .  �:;2,n01 695 Water St., Seneca Falls, N. Y. 
Saw guide attachment. drag-, C. F. Smal ley .  . . .  aa2.S28 

�::���\�:��r�s, �,��;riiiC·ki�;r·ti . . . . . . . . . . . . . . . .  : : :  �:1.W Saw swage. E. C. Mershon . . . . . . . . . . . . .  . . . . .  032.802 

������r����.j�l.e{Osagy�er\��: .��.t.�.��� . . . . . . . . .  ::::: ���:� screW

.

d l'iVer, multiple. H. F. Sanger . . . . . . . . . . . . . . . .  532,823 \ Seal, envelope safety. E. E. Hickok . . . . . . . . . . .  532,958 Seal lock, cash register, F. J. Patterson . . . . . . . . . . . 532.813 Seal ing bottles, means for and method of, "V. B . .  Mann . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532.978 Separator. �ee Gold separator. 

LAT H E S  Shapers, Planers, Dril1s, 'Machine Sbop 
II1II Outfits, �""oot Lathes, l.'oo]s and Supplies. Catalogue Free. S]J;BAS'l'IAN LArHE CO., 

120 CULVEHT ST . •  CINCINNATI, O. 

BOSS SCREW PITCH GAUGE. 
For I n side and Ou tside Work. 

A fulI line of Pitches as shown in cut from 4 to 40. Sent by mail, prepaid. on receipt of $1 .�i). 
Instruments jor Accurate .1IIeasurements a specialty. 

lUechanics' Fine Tools 
o f  n i l  kinds. 

pr Send jor illustrated Cat
alogue B. 

Stnndnrd 'I� o o l  Co., 
Athol, !llnss. 

B U Y 
T E LE P H O N E S  
That nl'e good-n o r  · · C h t'RP I hil l !!!ii . "  The dillerence in cost is little. ,"Ve guarantee our apparatus and guarantee our customers against loss by patent suits. l Our guarantee and instruments are I I U '[' H ( � U ( )  I ) .  

WESTERN TELEPHONE CONS'1'HUCTfON CO., 
440 Monadnock Block, CHICAGO. 

Largest ],[anujacturers of Telephones im the United States 

DRILLING MACHINERYJ 

Sbow bUl. poster. etc., and producing same, F. G. I Annison ( r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,461 A RTESIAN W E LLS -BY PRO F. 
Signal box. B. J. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533.014 � water supply . Essential geological con di t ions of arte-Signal . See Railway signal. I G. Smith. A paper on artesian wells aR a source of 
���� IP:I��l��tr�rdr�·i:htBf��? A: 'C: ·Di·effe·zil;ach'::::.: �:�3� ______________________ :�;�npl;.el l��m���:d c��m�g� E��\t���s ��f ;,�I��!i�n S��� Snow plow, C. H. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53.1.036 1 

C PL l<:J\J tl:NT. No.  94 3.  Price 10 cents. 'ro be had at this Soap pre's. �lellen & Beckwitb . . . . . . . . . . . . . . . . . . . . .  532.891 AMER I CAN GAS FUR N A C E 0 office and frum al l newsde" lers. Spring. See Door spring. I 
Spring attacbment. Holland & Owen . . . . . . . . . . . . . . . 533.009 of EL1ZABE'.rH. N. J . •  PATENTEES 0" 0 W S C Stand. See Prescription stand. A Com p lete System for tbe generation of a I L E L L  U P P LY O .  
�1�Kk'��';;(�el�/i.��';;:;; : : : : : : : : : : : : : : : : : .· : : · : : : : : : :.: �N� CH EA P  AN D PERF ECT F U E L  GAS .  Manufactmers o f  everytl1ing- needed for 
�����J1b��:f��· $·. 'ri.i lM��';n;lri: : : : : : : : : : : : : : : : : : : : : :  t1�:r: GAS BLAST F U R N AC ES ,  A RT E S I A N  W E LLS � team generator, L. E .  Solig-nac . . . . . . . . . . . . . . . . . . . .  5..12,831 Stearn or hot water b eater. '1'. M. Edwards . . . . . . . .  532.773 for all kinds of :Mechanical 'York. fW'01{��:,r �::lti'�k �rJ:,rc����ne�r�lr[11�t;' �1���: ���,Ct:i��: 1: �ii;��h l : : : :  .. : : : : : : . : : : : : : : : : : : : : :  ���:if� H I C H  P R E S S U R E  B LO W E R S ,  ETC. '1·ools. etc. 1 I 1 lt8'(/ CIl,,,;oqlle.  !,nce li8<8. Htove sbelf, J. A. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,791 � Illustrated Catalogues on application. r lwi discount sheets on req'ltes r .  S trap l oop. C. A. Brittain . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5R2,864 Address, SO '" A S "A U " 'l' RE E'I', N "\V Y O R K .  Pitt,burg. OI l  City and Bradford. Pa. 
��;iet�jl�W���'liaK;.�yCs�rCCi:i : · . . · . .  · · · · · · · · · · · · · · . .  · 532.870 - �---- Also. 32 Cortlandt St., New York. Sw i tch worker, F. \Vood . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . 532,934 Table. See Adjustable  table. 'rannery vat rocker, D. 'V. House . . . . . . . . . . . . . . . . . .  533,010 'l'elephone switcbin� apparatus and circuit. J. J. O'ConnelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53.�,011) Tel fmtlOne transmltter. \V. A. 1\-1ason . . . . . . . . . . . . . .  532.9i9 
'1' 11 1 1 1  coup ling. G. F. Cope . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.948 'I'bi l l  coupling, \Velch & Dreyfus . . . . . . . . . . . . . . . . . . .  532.9IJG Thrashing machine feeder attachment, V. T. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.33.016 'rbrashing machine grain separating screen , C.  Closz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.12.947 'l'icket or tag. pin, L. H. Hawes . . . . . . . . . . . . . . . . . . _ . .  5;).1.037 'l'ire mending deVice, pneumatic, A. D. Hitcll-cock . . . . . . . . . . . . . .  ' . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  532,960 Tire, pneumatic, R. E. Humphreys . . . . . . . . . . . . . . . . . 532.879 'l'i re. wheel, Bivort & Nadler . . . . . . . . . . . . . . . .  : . . . . . .  G:i2.942 'l'ouacco lI.ipping machine, J .  B. & W. A. Miller . . .  5il2,R92 'l'0111bstone. J. T. LittelL . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 532,886 Torpedo placer. 1'. Regan . . . . . . . . . . . . .  . .  . . . . . .  5.12.007 'l'oy pistol, C. A. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53..Q,028 Toy pistol. safety, O. A. \Vbeeler . . . . . . . . . . . . . . . . . . .  5R2,R53 Track saDd in� device. J. J.  Kennelly . . . . . . . . . . . . . . .  532,968 'l'raction wbeel, G. Reaucbamp . . . . . . . . . . . . . . . . . . . . .. 532.941 'l'rap. Hee :Mouse trap. 'I'rol ley breaker, \V. B. Potter . . . . . . . . . . . . . . . . . . . . . . 582,005 '1'ro lley wbeel. B. O. Paine . . . . . . . . . . . . . . . . . . . . . . . .  532.812 l.'nbinl! envelopes, textil e  fabric for, J. it'. Palmer 532.902 'J.1ypewriting macbine ribbon, L. H� [tol!ers . . . . . . . . 532.910 Umbrella or cane rack, A. J. & H. 1;. Grimes . . . . . .  532,95.'3 Umbrel la rib tip cap. A. B. Hunt . . . . . . . . . . . . . . . . . . . .  5.')2.786 Valve. g-as engine, V i vian & Rider . . . . . . . . . . . . . . . . . .  5:�2.849 Valve gear, cut-oft, J. Kilburn . . . . . . . . . . . . . . . . . . . . . .  532,970 Vapor engine. A. \V. Brown . .  . . . . . . . . . . . . . . . .  5.12,865 vVagon, dumping, H. S. Hoy . . . . . . . . .  . . .  . . . . . . . .  532,785 Wagoll step. W. B. & 15. F. Kellev . . . . . . . . . . . . . . . . . . .  5.12,007 Watch dial fastener. C. D. Smitb . . . . . . . . . . . . . . . . . . . 532,919 Water cl" set. J. J.  Rickett.s . . . . . . . . . . . . . . . . . . . . . . . . . .  532.008 Water closet or urinal. F\ B. Browning . .  . . .  . . . .  :'>32,945 Water closet seat. J. B. Mahoney . . . . . . . . . . . . . . . . . . . 532.977 Water purifying and filtering apparatus. C. H. 
wa��l�treeis: vaive controil'ing' rnecua."riisili· 'for: 532,829 

C. F.. Doolittle . . . . .  . . .  . 533.004 Wei!!ll t  bolder. H. M. Anderson . . . . . . . . . . . . . . . . . .  533.027 Weld ing apparatus. electric, E. 'l'hom:o;on . . . . . . . . .  5;12,838 Wells. packer for natural eas or oi l ,  .)1. S. Howe . .  532,783 Wbeel. See Paddle wbeel. Traction wbeel. fJ.'rolley wheel. "\Vheel rim, C. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  532,866 Wbitlletree clip. F. LeoDard . . . . . . . . . . . . . . . . . . . . . . . . 532.&15 Windmill regulator, J .  'l'ravis, Jr . . . . . . . � . . . . . . . . . . .  532,843 

TRADE MARK S. 
Blacking, shoe, R. F. Guedemann-Rottmann "\"lanufacturing- Company . . . . . . . . . . . . . . . . . . . . . . . .  25,908 Bodkins. "- A. Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,914 Boots. sboes, and slippers, leather and canvas, F. 

A. Seavey & Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.912 Bread. Stewart Bread Company . . . . . . . . . . . . . . . . . . . . . . 25,887 Cakes. D Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.888 to 25.891 Canned salmon, Alaska Packers' Association . . . . . . .  25,892 Cigars. Price, Page & Company . . . . . . . . . . . . . . . . . . . . . .  25.917 Color8 for dyeing and printingl subst::mti ve, Actien-Gesel 1scbaft fur Anil in-E'abrikatlOn . . . .  25,894 Cure, effervescent beadache. ( )g"l',un Chemical ('omn!ll1V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  zt.,OOO Drug-s and chemicals. manufactured and p::-epared, 
1'. 'f1yrer & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,895 Eal't.l.Jworking tools. certain named. Collins Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.911 Edge tools, certain named, Coll ins Company . . . . . . .  25,910 Knit. Ull(lerwear, Plainville :Manufacturing Com-pan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.916 Medicine. berbal , Alpha ChemICal Company . . . . . . . .  25,919 Plumbnrs' goods, King" & Durant . . . . . . . . . . . . . . . . . . . .  25,909 Remedies for cure of certain named diseases, E. G. 'l'Jb in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,897 Remedy for certain named diseases, Dr. Kilmer & COlnpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,899 Remel Jy for diseases peculiar to WOlnen, Lauroline :Medicine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,896 Remecty for the tobacco habit. G. L Beardsley . . . .  25,000 Sausage, sUllllller, German-American Provision 

soa��blla����: Jotiliston� : : : :  :.: : : : : : : : : : : : : : : : : : . : :  : :: .. .. �g:�¥ Soaps and other named toilet preparations, Lever 
soa��,oth��St·e�g.e·lits: powders: · · · ·  (I'i�in'iecta�ts: 25,906 matches, starch, candles, and bluing. Lever Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,905 Soaps, detergents, wasbing powders. starch .  biue, d iSinfectan ts, matches, and cand les, Lever Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.904 Spool cotton, A. King & Company . . . . . . . . . . . . . . . . . . . .  25.9]5 
�g��� :�g ��st[���ii�:b�::1;�:s���\�0?g(6)���ny �i:� 
��l���:'v�k?!�7,��" " : .' .' '' · · ·  . : : : .' : : : : : : .- .- :: :  : : : :  : : : :  : : �  ��:� Wool goods, including- shawls. a prons. horse cloth-ing. and saddlers' goods, J. J. & \Y. \VilSOll . . . . . 25,913 

DESIGNS. 
Fence panel. J. W. Dwiggins . . . . . . . . . . . . . . . . . . . . . . . . . . 23.957 Mon umont. \<V. H. Per�y . . . . . . . . . . . . . . . . . . . . . . . .  23,958, 23,flfl9 Teapot, etc., C. �J. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . 23.9511 

. \ p I ' j  II r f' d  e o } ) \' of the speCification and drawing oJ. any patent in the foregoing l ist) or any patent in print issued since 18H8. will oe furnislied from this office for 
2:) cents. In ordering please state the name and number of the patent desired. and remit to !\lunn 6; Co, 361 Broadway New York. ' 

( ' a l l a c l i a ll l) n r (' n r � may now be obtained bv the inventors for any of the inventions named in the fure .. Iloing list, provided they are simple. a l a  cost of $40 eaCh. If complicated the cost will be a little more. Ifor full instructions address Munn & Co., 361 Rroadway. New 
'i orlt. Other foreilm patents may also be obtained. 

IIESS£MER STEEl, BRASS AND Oll - TEMPERED SPRINGs.. f\ 
� .• rmrn;rnj�� I� 
� � 00TITfTf!TUU!IT J� How To Make a Dynamo 

O R  M O T O R .  � hurse power size. illustrated with full working drawings. By Edw. Trevert. Price 10c . _INIlS I'" l .... 'tCiE o't SM .... ll QU"'�TITIE9 TO QROI:II. i 
. T. F. WELCH MFG. CO .. 63 SWBURY STREET. aoslO". -

! 
V E LO CITY OF ICE B OATS . A COL- ' . 

�el�ignA���\�!�,i�� I:��e�su��tti�)� ��it��eo�J'�;1S����� J ',' boats, demor_st rating- how and why  it is that these craft . .  
,sail faster tha.n the wind which propels them. I l l ustrated with 10 expl ,lIlatory diugrams. Contained in t\CIEl\�TIFIC I . A M E HICAN S U PPLEl\I E � T. No. � 1 4. Price 10 cents. , I  '1'0 be had at th is office a nd from all newsdealers. , J.1 , 

B u b i e l'  P n h l i !!iib i l l g  C o . ,  Lynn, III ass. 

Telephones 
��;gr�������;ee 9,�����Y:�t��;S�trder. 
Suitable for exchanges or private plants. 
!rT' Send for Testtnwnials and Prices. Some good territory left for reliable agents. 

M ASON TELEPHO N E  CO. . R ICHMOND ,  VA. 

CR ITER I ON  MAG IC LANTERNS A n d  
Stereopt icons.  

Oil ,  Lime or Electric Light. Front of Lanterns easily removable for substitution of scientific attachments. We make lanterns and views for all kinds of uses. 
iFif- (:a fl/ l.u!1w'� f re/'. J .  B.  C O I /Jl ,,\.- ( � () •. I fj B e e k m a n  � t: . ,  l" t� \V YOI'k. 
189 La Salle Street. Chicago. Ill. 1140 Market Street. San Francisco, Cal. 

-----------------_._------

Pum�ing W,t�r ay ��m�nud Air. 
We take pleasure in announcing that by arrangements made with J.  G. Pohle, we are enabled to furnish our customers with the 

l' O H l . K  A I R ) , 1 ]0"1'  P l J llll', 
protected by numerous American and Foreig-n patents. '1'his department ot our business will be under the personal supervision of Dr. Pohle, the inventor and pat'ee. 

'I'HE INGE RSOLL-'ERG]J;AN'.r DRILL CO., Havemeyer Building, 26 Cortlandt St., New York. 

T H E  MODERN I C E  Geo. 'v. P01 k .  A new and  valuable paper. contnin inJ! t'ul l practical directions and specifieations for the construction of the fastest and best kinds of Jce Yachts or the latest, most approved forms. I l lustrated with enIlravings drawn t o  sca le . s howing the form. posi t ion. Ulio.l llTl"o.n�on:.Qnt of all the parts. Contained in S(,I ENTIFIC AMERICAN 8U.PPI�KMENT. No. 624. Price 10 cents. rro be had at this office and of all newsdealers. 

T H E  " C LIMAX " 
Stereotyper and Mou ld ing Press 

combined, for  making per.fect C e l l u 
l o i d  � t e )· f� n t. Y I"'s t o  be used in pLtce of metal stereotypes. Also for making U. u b hcl· � u l l n p M .  Should lJe in use in every printing office. See SCI. AM .• Dec. 30. 1893. Send for circular to 

T H E  J. 1'.  W. D O RM A N C O . 
� 1 '7  E. Germ o n  � t. . ,  

B a l t i m ore, M d .  Manufacturers of Rubber Stamps, Vulcanizers� Stereo
_____ t_y_pe Machinery and Supplies. 

Paten t Steel � 
SKELETON LEGS Are the Best. 

Establisbed 1849. D. W. KOLBE & SON, 1339 Arch St . ,  Philadelphia. 

C H E M I S TRY OF CLE A NI N G. - B Y  Prof. Vivian Lewes. A prRctical paper upon the sourceR of dirt In  the household, and the methods by which it can be removed. Cont.ained in SCIENTIFIC AMERICAN SUPPLF;l\IENT. No. 9 S � .  Price 10 cents. To be had at this office and from all newsdealers. 

$24. An 8 Li ght, 1 6  C .  P. , 1 1 0 Volt Dynamo To introduce our Dynamos and Motors of larger capaci-
H;:n�u��:g, �ee �Y��ed��c�g! 
�����fn�}�ffltlf����ci:lc���: tures of larger machines. Durable. efficfent, compound wound, self-oiling, fInely ftni shed . . P l ati l l� U Y ll R m o s .  all  sizes. 
� Senti for cirwlar No. 22. 

R O T H  & E C K ,  
3 2  Market St., Cbicago. Ill. 

Parson 's Horological I nstitute. 

gcbool for UIatcnmakertb 
E N G RAVERS AN D J EW ELERS. 

PARSO N ' S  HOROLOG ICAL INSTITUTE, 
PEORIA, ILL. 

f125 high grade Safety �; flOO pneu. 1160; flO R,n,.V:", cush. ball $20 etc. Largest and oldest dealers in "'�I!i'JIl� .... U. S. Easy payments. We ""�""_A. ..,,'" seJl everywhere. Cata. free. R.ouse, Hazard & Co., 
_.-.:_ Mrrs., 16 G St.,Peoria,lll. 

ST E E L, I R O N ,  CO P P E R , Z I N C, B R ASS, T I N ,  
A u d  a l l  o l lle1' M e t a l !ii Pel'fftl'aled a!ii Rf'q n i l'e d for Grain Cleaning and Min-i��.(rii:Anjf�h.:�ob1�ii£�����!��I�e:p���sis�l�to���I�o�IC:n�l'i):e asgri'e�8��1�rc�U�J Tl1e Works, FIlters, Spa:-k Arresters, Gas and Water \Vorks. Oil, Gas, and Vapor Stoves, Cotfee Machinery, etc., etc. Standard Sizes Perforated Tin and Brass always in Stock.. 

THE H A R R I N G T O N  & I,- I "' G  PER F O Il A T I IS G  C O . ,  Chicago ,  
And 284 Pearl Street. New York. 

L FEBRUARY 2, 1 895. 

ARCHITECTURE. 
Mechanics, Steam Engineering, Meehan .. 
ical-Drawing, Electricity, R. R. and Bridge 
Engineering, Plumbing. Heating. Mining, 
EnglIsh Branches. Send for free circular, 
stating subject wish to study or your trade. 
Uorrespondence School of Industrial 

Sciences, SURANTON. l' A. 

VANDUZEN SJ��M PUMP 
T H E  BEST I N  T H E  WORLD.  Pumps Any Kind of Liquid. 

Always in Order,  never Clogi nor 
Every Pump Guaranteed. 

" ---1.10 SIZES.--
12000 Gil lon. per Hour.  

$7 to $75 eoch. Addres. 
THE VANDUZEN &. TIFT CO., 10Z  to  108 E. Second St  • •  Cincinnati, O. 

ICE - HOUSE AND COLD ROOM.-BY 
R. G. HRtfleld. With directions for constrnction. Four engravings. Contained in SC'lENT1 FIC AMERICAN SUPPLEMENT. No. :; !I .  Price 10 cents. To be bad at this office and from an newsdealers. 

------

T Y P E W R I T E R S . All makes balf-price. Rebuilt to eqnal new. Shipped without deposit to responsible parties in all parts of the world. Unprejudiced advice given. 11lust'd cats. free. 
T Y PE W R I TE R  ( 45 Uherty Street, 

IU: A IIQUAIITEUS, 5 New York. U. S . .8.. 

Tho TYDowritor 
EXCHANGE, 

8 Barclay St" New York. 
We will save you from 10 to 
50 per cent. on Typewriters of all makes. 

____________ � Senti jor catalogue. 

TOPOGRAP H I C A L  DRAW ING. - A valuable and instructi.ve paper by A. Laussedat upon the use of photography in making topographical drawIngs. The met.hod applied to planimet ry. l evelinR' and the construction of a plan and drawing of the curves at level. W ith 3 i l Justration8. Contained in SCIENTIFIC AMERICAN SlTPPLKM ENT, No. 98S. Price 10 cents. '1'0 be had at th is otlice and from a l l  n ewsdealers. 

$ 1  Ed ison M otor $1 
Largest and Strongest $1 '\lotor made. Perfect Model of Large Machine. Can be run by Any Battery. ours best suited. " rice, 2 ;.') cents. Also Dynamo Motor, Gas and Steam Engine Casting-s, Students' and 'Experimenters' Supplies. 

ar Sma Stamp jor Cirwlars. 

FRANKL IN  ELECTRIC CO., 
32 N. Main St.. Miamisburg. O. 

NOW READY I 

Fourteenth Edition of 

Experimental Science 

IJag e s a n d  1 1 0  � tl p el'b C u t s a d d e d .  

Ju�t, the thing for a holiday present for any man. wOJUan.::.tudent, teacher. or anyone interested in SCience. In the new matt.er contained in  the last edition win be found the Scientific Use of the Phonograph. the curious optical i l lusion known as tbe Anortboscope, together with other new and interesting Optical Illusions, the 
��;gfe�t�?::��g�1��fc�!:ta��s�b�6��· ���rsxf�r�b6�:)� grapllY .  incl udinfl Hand Cameras, Cane Cameras, etc.: Systems of Electrical DistributioIl, EJectrical Ore Finder, Rlectrical Rockel', Electric Chimes, How to Color Lantern Slides, Stlldy of the Stars. and a great deal of . other new matter wh tell will prove of interest to scientific readers. 
b���g��'iJ�2i��[ot��y :�i���li.al\?Iaff��r����:$��� 

I:IrSelid 1'01" ill , , ') r nlt eti Circaillr. 

M U N N  & CO.,  Pub l i shers, 
Office of the SCI E N T I FIC A M E R ICAN, 

361 BROADWAY. N E W  YORK. 

© 1895 SCIENTIFIC AMERICAN, INC.
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HENRY CAREY BAIRD & CO. 
INDUS'l'HIA L P UBLISHERS, BOUKSELLERS & IMPORTERS 

8 t o  \V a l n n l  � t  • •  P h i l a ci e h) h i a ,  P a. . �  U .  S . A .  
Ir1r Our �ew uud Revised Catalogue o f  Practical and 

Scientific BoOkf:', 90 pages, Svo, and our other Catalogues 
and Circulars. the w h o l e  covering every branch of �ci
ence applied. to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish bis 
address, 

I The New 
Model 

No. 
Remington 

. • A DEVELOP�IENT
NO'!' AN EXPERIMEN'l'. 

Typewriter 
AGENTS $75 �r;,�)�f 
u s i n g  or sell ing PRACTICAL PLAT ING DYNAMO.Themod· 
ern method, used in all factories 
to plate new goods .  Plates gold, 
silver, nickel, etc , on watches, . 

, table -ware, bicycles and 
all  metal goods ; fine outfits for 
agents ; different sizes ; always 
ready; n o  hattery; no toy; no 
experience ; no limit to plating 
needed : a great money maker. Clerk No. 1 5, Columbus, Ohio. 

Map of the Un ited States 

MAN Y NOTAB LE I M P ROV EM ENTS . 
Permanent Alignment, 

Improved Spacing Mechanism ,  
Uniform and Easy Touch , 

Better Ribbon Movement, 
Improved Paper Feed , 

AND M A N Y  OTH E R  USEFUL A N D  CONVE N I E N T  DEVI CES.  

The Rembert Ro l l e r  Compress Co.  
GA IJVE�'l' () N !  'l'EX A �, 

�ef:�b�i:�l� na��C���l��rv�U���e�I�� tO
et

t��8
tp���;��� 

the Uni t e d  States No. 441,022, issued November 18, 1890, 
A large, hanusome )lap of the United States, mounted to Henry Rembert : �MERICANl(4 ft. Desk $ 1 6  

and 
.
suitable for office ?l' ho.me use, i.s issued by the b

��;��a;
o
i�� g���:
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BUl'lmgton Route. COPIes WIl l  be mal led to any ad- I gressively and accumuYating the compressed fiber pre
dress, on receipt of fifteen cents in postage, by P. S. I vio�s to it� expansi�m i!l the form of .a bale, which is 

rr- JI!!!l 4t ft. 1/ 1 lJjiiI iiiiIJ 5 /I /I 
EU:ST 1 S, Generat Passenger Agent, C., B. and Q. R. R., �������e�re���r

e: tg�dcift �f i��b�i��l�f��� or after to 

ChICago, Ill. '" T hat as the exclusive owner of this process the 
Company is  prepared and intends to maintain its sole 

- I: CI - Send jor catal. 18-20 E. Van Buren St., Chicago, U. S.  A. ------
"D IETZ" TUBULAR DRIV ING LAMP. right thereto and will vigorou,ly and promptly prdse-

cllte all corporations, ftrmt-!, persons 01' other parties in 
any manner practicing the same." 

Ex p e rl�.��1�!!, � Eb��t��"r� 
IT is the only practicable nnd 

IrFe-!i:Yr�:\�l�: �a�'p ever madea 

� � ro��� i\i�e':.'" );;����lf:J'
head 

li!lht. 
1'1' throws all the light straight 

ahead from 200 to 300 feet. 
IT burns kerosene. 

lJr Sen<l jor Book. 

�. 2. :J:>ie"tz Co. 
."." Laight Street, 

Ncw York. -----------------------
The Scientific American 
Reference Book. 

A most useful little bound book o f  150 pages, comR 
prising, probab ly, the most extensive variety of standR 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are : 'l�he Last Census of the 
United States (1890),  by States, Territortes, and Coun
ties ; Tab l e  of Cities b aving over 8,000 inhabitants ; 
Map of the United States - miniature outl ine ; The 
Patent Laws (ful l text) ; The Trade Mark Law (full 
text) ; The Co pyright IJuw (full text) ; Tb e Principal 
l\fechanical )Iovements-illustrated by lW small dia .. 
grams-of val u e  to inventors and designers of mechan
ism ; :\[edallion Portraits of Distinguished American 
Inventors ; Valuable Tables relating to Steam, Elee.. 
tricity, Heat, Metals, '\Veights, and Mea�ures. 

� Sent by 'Jltail to any address on 'receIpt of prIce, 
2 a r cents. 

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

$525 Agent'3 profits per month . Will prove 
it or pay :..orfeit. New articles juse o ut. 
A $1 •• ) 0  sample sent free. 'J.1ry us. 
ELECTROG RAPH Co., 28 Bond St., N. Y. 

E LE C T R I C I T Y  AND PLAN T GROW-ing.-A paper by Prof. L. H. Bailey. of Cornell Univer_ 
si ty. descri b i n g  and gIving the results of a seri es of ex
periments upon the effect of el ectrical I l l umination 
upon the growth of plants. Contained i n  SCIEN'l'H'IC 
A M ERIC A :".'  S [TP PLE3IE�T. NOi!\. 9 9 0  an d 99 1 .  Price ]O 
cents each. rro be h ad at this office and from al l news
dealers. 

The United 

Autographic Register Co., 
1 48- 1 54 M o n roe St. C h i cago 
REGISTERS LEASED ��� 
of less than 2 cents per day. 
OR SOLD at fro!" $ 1 5  to $50. 

�in�2�5':'o�t)""I':'e�s. �� f�r
u�i�::l

<�l�� 
B E W A R E  of I nfri nge m e nts. 

" Improved Carpet Beater." It removes the dust etfec.. 
tually and destroys all moths and bugs. Patent right 
for sale. Address F. '1'.  Frost, 1702 4t h St., Wash'n, D. C. 

S I NTZ  G A S  E N G I N E  C O .  
GRAND RAPIDS ,  MICH., 

u. S.  A. 
Manufacturers of the S i n t z  !'""t n -
� �  ���l

li i� ;L '1��!' �ill����:l eE��)c��i:li� 
adapted for Boats and Electric 
I,ig bting. Runs with manufac
tured or natnral gas - Boats and 
launcb es. Prices within the reach 
of all . � Send for Catalogue. 

Mention this paper. 

T� Scient if i c A meri can 
PUBLICATIONS FOR 1 8 95. 

The prices o f  the different publications i n  the United 
States, Canada.., and Mexico are as follows : 

RA'l'ES BY MAIL. 
'l'he Scientific American {weekly),  one year $3.00 
f}'be ScientifiC American Supplement (weekly) , one 

year. .. 5.00 
'l'be Scientific American. Export Edition in which 

is incorporated the Spanish gdition (monthly)� 
one year, - 3.00 

'l'be ScientifiC American Architects and Builders 
Edition (monthly) , one year. .. .. .. 2.50 

COMBD!F.D RA'l'RS. 
The ScientifiC Ameriean and Supplement - $7.00 
The Scientific American and Architects and Build-

ers Edition, _ - - 5.00 

The ScientifiC American, Supplement, and ArGbi-

tects and Builders Edition, 9.00 

Prot)()Tt wHflte Rates for Six :Months. 

This i1flclude
-
s postage, which we pay. Remit by postal 

or express money order, or draft to order of 

M U N N  & C O . ,  3 6 1  Broadway, New York. 

l'Mi!il�(nillih1 
GAS ENG INES & VENTILATING FANS I 
rl'he best Motor in the world for driving all kinds of ' 
light maehinery, nOiseless. neat, compact ; invaluab l e  
f o r  bl OWIng church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for Circular, 
B aci{lIs \V a t e r  lU o t o r  C o . ,  N e w al'k, N . J "  (: . � . A, 

SELF L U BRIC A T I N G  

Rotary Screw Venti l ators 
which prOaltce a Vacuum b 'l!  Rotation.. 

1.'he only positive cure for Smoky Chim" 
neys, Poor Draught and Ventilation. 

A(loptea and user), successj-uJLy on J>r-ivate 
Residences. Greenho'llses, Hotel.�, Breweries, 
Public Buildings, etc., etc. 

E .  0-. \V a s lt h u r u e  & Co •• Mfrs., 48 C or t l a n d t "' t . .  N e w  Y ork .  
� Send jor illustrated circulara 

O O D E N  T A N K S .  
For Railroads, Mills and Manufactoriesa 

Builders of Steel Towers and Tanks. 
La. Red Cypress W ood Tanks a specialty. 

W. K e A L D 'V E L I ,  C() . •  =====-___ ....:21�7�E':'""_. M":""a,,in Street, Louisville, Ky. 

$ I 8 S A  F E W e  Pay Frci gh t . Address 
EI,GIN SA]'E Co., ELGDI, I LL. 

------'---- ' -----------------
SAN ITARY SOAP VASE 

l'R}4:VEN T �  disease, waste, pilfer
ing of soap, clogging of waste pipes, 
8t:r�;1��)rrt

a1��ee��blit���y !?e�����y 
pure soap. 

T Ile Onlt! Cl.ean, Sanitar'y, ana Safe 
'luau to 1ise soap. 

Agents lVantc<l. 

Sanitary Soap Vase C o . ,  

Aqueduct Bldg" ROCHESTER, N. Y .  

LECTURERS !  �e���o"�r:t,������: 
for Lan t cl·u !'5 l i d e s .  I{'rom original subject, 75 cents 
each j from own negative) 40 cents each. 

T H E  H O RSE AS A HIGH SPEED 
Engin e.-By R. H. Thurstoll . A n  examination of tbe 
records of fast h orses, throwing some l ight o n  the rate 
of development o f  the anunal as a high speed engine, 
and a1fordin� somp facts t h at may prove usefu l in the 
investigation o f  the principles o f  o perat ion of the vi tal 
machine. 'Yith one i l lustration. Con t.ained in SCI 1£110-
TH'Ie A ::\IERICA N SlTPPLE:\IKNT, No. 9S7'. Pri ce 10 
cents. '1'0 be had at this office and from al l newsdealerSa 

DENSMORE " 
U T h e  WOl' l d ' !iI  ( ; r e a t e s t  T y p e n' l' i t e l'." 

It has the Most Conven iences a n d  R u n s  the Easiest .  
manufacturers acknowledge its super iority by i m itat i ng , 

but not equal i ng , its essent ial  featu res. 
The U. S . War Department adopted it in 1893, and basjnst renewed the contract 

FRI<�E-nescrtptive Pamphlet, with opinions from such leading concerns 
as the CARN E G I E STEEL CO:lIPANY, W HO USE �5 DE�Sl\IORl!lS. 

DEN SIUO R E  T Y P E \V IU 'I' E R  (: 0  . . 202 Hroadway, New York. 

Engi neers and F i remen  ���� ��I,;{�1El��I�� [ 
tainmg a list of questions asked by a board of examin
ing: engineers. Stromberg PUb. Co., St. Louis, :;\10. 

. 

MESSRS. Mu,,",," & Co , Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whetber an invention probably .  i s  
patentable b y  writing t o  Munn & Co. 
Communications strictly cOllfide-n .. 
tial. A handuook of patents and 
bow to obtain them sent free. 

PATENTS 
taken through Munn & Co. receive 
speCial notice in the Sdl'n t-ijic AI/H'T
ican. 'l'his splendid weekly paper, 
eJegantly illust.rat.ed, has the largeBt 
Circulation of any scientifiC work. ,3 a year. Specimen copies free. 

Addre" M UNN & CO.,  
New Yor\{, 361 Broadway. 

ST ER EOPT I CON S .  
MAG I C  LAN T E R N S  AN D 
ACCESSORIES. SEND FOR CATALOGUE. 
TO CHAS BESELERMAKER218CENTRE ST. 

, " N EW YORK ; -

'-=- �� T Y P E.  W H E.E L S .  M O D E L S  &. EXPERIMENTAL WORK. SMALLI'MCHINERY NOVELTIES Ik E.TCr NEW YORK STENCIL WORKS 100 NASSAU S'! N,T_ 

CONCRETE CONSTRUCTION. - A 
paper by Ernest L. Ransome, trea.ting of the practical 
applicat ion or concrete to false work ; with notes on 
materials .  tools. Jabor. etc. Contained i n  SCIENTI]'IC 
A MERICAN S UPPLEMEX'l'. No. 9S4-. Price 10 cents. 
fro be h�d at this offi ce and from nil n o m<> r1 ..-. , , · ---

� l:l:-t:;-rr GUADE () h LY. \'Varranted. Contract .. 

� a��s�1.!i���l:E� �c�.:vlt��,Ys�ri��a ��l�:,rN��: 

THE "MUIISOII" TYPEWRITER 
'l�his machine is  an ' " evolution," the outgro:wtl� of years of experience and the 

best results of seientifiC work. Its prmClples apreal at once to the 
educated mechanic. It is  Lhdn, """1JI"a l  • ( � ( J I I I 1) a(· t .  

Easi h' O p el' ;L l f" d .  with li n i v e r s n l  K e y  B o a r d .  

INTERCHANGEABLE STEEL TYPE WHEEL, 
durah l e  and f' a�i l y kept in order. ;.)(} k�ys, 90 characters. Weight., with carry

ing case, 16 pounds. Special wh eelS for different languages. 

Highe-st ltledal A'Wanll:'ll, lVortd's FlLiF, Chicago, 1893. Sen ti for circular to 
The Munson Typewriter Co. , 1 / 1 E. Division Street, Chicago. 1 1 1 . ,  U. S. A. 
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"' () L I ! )  A 1'I" !) " ]' ] , 1 '1' . 
Of character and at price to suit 
the most critical buyer. Dealers 
in shafting will consult their 
interests in writing' for Price 
lAst and Di scounts. 

GOUVER�EUR )IA CHINE CO., Gouverneur. N. Y. 

CUTS-���J�-I���a�:111���;ati�� (!O��fridi�"n�t�]?s� l�J 
I N C U B A TO R S  
� e l f-R egu l nting Brooders, 

'Most Perfect Ma.chines, Be8t 
Material and 'Vorkmanship. 

Our 'I' h e l'ulo ItelJ,"u l a to .. 
i8 so accurate that th ermom .. 
eter can be dispensed with. 1 � breeds highRclass poultry" 
�'ul1 stock poultry supplies. 
Send 4c. for large Hlust'd catalogue. Peerle�s lll eu
bn to r & B r o o d e r  Co .. 515 Ohio Street, QUINCY, ILL. 

Regulating. Large Illustrated 64 
page catalogue for 4 cents in stamps. 
MONITOR INCUBATOR CO. 
61 RACE STREET, BRISTOL, OONN. 

F��Js° f�6m 
A� e�����������Eb�;��, �t1;�r���p���� 

engine, machinery . tools, etc. Price, $5,(0) ; terms, $2,000 cash, balance on mortgage at. 6 per cent., if desire ::1.  
IJocat.ed on L. 1.  RR. and the 80ll110, affording cll eap 
water freights. Very advantageous for any J ight m anu
facturing, such as metal work, novelties. hardware, etc. 
IJot 50xlOO, facing on two thoroughfares, 3-story urick 
buiJding 3Ox90, with boiler and engine annex b"!-lilding, 
Address " FA CTORY," P. O. Box 2718. New York City. 

V8u U S E  G R I N DSTO N E S ?  
[f so, we can supply you. All sizes 
lIl o n l l t f'd  and l I 1 1 Ul O l l l l f (· d .  always 
kept in stOCk. Remember, we make a 
specialtyof selecting stones for all ape 
cial purposes. � Ash jor catalogue a 

'l'h e  C J. E V E L A  1'1" J) l" 1' 1I 1'1" E  e l l .  

2d Floor, Wilshire, Cleveland, O. 

KLIP BINDERS 
for Papers, Magazines, et.c. Contents 
instantly removable. Adopted by U. 8. 
Govt, and many libraries. � Send 75c. 
fo,;, sample dozen. ('m'fTS to o'tder. 

H. H. B A LLARD, IS8, Pittsfield, Mass. ----------, 

A Valuable Bool{ 

1 2, 5 0 0  K e c e i l' h .  7 0 S  Page... l' I"i c c  $ 5 .  
Round i n  Sheer), $fi. BaTfR�IoFocco, $ fj . �) O .  

TbiR �mlendid work contains a careful compilation of 

��� 9e.����
�
e�f\�r���\r���d�t�5fl�st���� ii� �t�;p Nq�?� 

e n t l  li e A m C l' l e a n  dUl'lng th e past fifty :yeaIS , together 
with many valuable and important additi ons. 

fh' t"l. 'l' ,,' e l v e  'rh on �al l d select�d l-tecei:pts are 
here collected ; nearly every branch of the useful a,ns 
being represented. It is by far the, most compr�henSlve 
volume of the kind ever placed before the puuhc. 

rl'lle work may be regarded as the product of tl)e stud-
ies and practical experience of the al?lest cbel,lllsts.and 
workers in all parts of the world ; the InformatlOll j:.nv�n 
being of the higb est value. arranged and condensed 111 
conci se form convenient for ready use. 

Alm ost every inquiry t.hat can be th ought Of. r{�lating 
to formula� used in the various manufacturmg Jndus
tries, will here be found answered. 

Instructions for working many ditlerent processes in 
the arts are g-i ven. 

Those wh o are engaged in any branc!1 o� indu\t.ry 
probably wi�l tind in t]1 is  boo�( much that IS of IlnwtlCal 
value in then respectIve callIngs. 

rrhose who are in search of independent business or 
employment, r�J ating �,o �he h ome man�fact"?-re of �alllR 
pIe articles, WIll find III It h undreds of most excellent 
suggestions. 

Il]r Senrl fo'l' Descripti7)€ Ci'l'culilr. 

MUNN & co., Publishers, 
SCIENT I F I C  A IUE R I C A N  O F I<' I CE. 

:161 Brondway, Nt; .... York . 
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�ilvedi$ement$. 
C l lt U I l"i A R Y  R A 'l'E";. 

J lI s i tl f�  P a � e .  each i n sert i o n ,  - 7 5  c e n l li'  a l i n e  
H a d..: P a g e .  e a c h  i n s e r t i o n .  .. .. $1 .00 a l i n e  

tJr FO'T some classeB oj Adve'ltt.sements, Special and 
Higheir rates are requ·ired. 

fl'he at ove are charges per agate line- about eight 
worus per line. This notice shows the width of the line, 
ann is set in agate type. Rug-ravings may head aever
t i sements at the same rate per agate iine. by measure-
���[�e�S !t e 
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morn ing to appear in the following week's issue. 

Mistakes in  Addition, 
Office Headache, 

and mistakes i n  carrying forward 
don't occu r where the Compto
mber is used. I t  sayes half the 
time in d oing the w o rk an d all 
time looking for errors. Solves 
with great rapidity and abso lute 
accuracy all arithmetica l prob
lems. Why don 't you get one ! 

W rite for Pamphlet. 

FELT &. TA R R ANT M FG CO. 

_�,ji,i;;o,,;,;o..;.;;-" 62-56 ILL INOIS ST •• CHICAClO_ 
- . _----

KEUFFEL & ESSER  00 .  ��71n�
t
g�e�r� N . Y .  

BRANCHES : 
111 Madison St., Chicago. 708 Locust St., St. Louis. 

D RAW I N G  MATER IALS and • • •  
• • • SURVEY I N G  I N ST R U M E N TS 

rl'l'" Write for Kettffcl &: Esser Go.'s Gatalogtte of 1895. 26th 
edition. Enlarged by over 100 pages, the most complete 
and relhtble catalogue, representing the largest and 
mo.st complete stock in this line. ----------

FOOT POWER LATH ES 
For Electrical 

and Experi 

mental work. 

For Gunsmiths 
M akers. For General 

Machine Shop Work. 

High grad e tools ; elegant in design, superior in 
cOllstnwtion. The best foot power lathes made, 
aJl(1 quality considered the cheapest. Send for 
catalogue and prices. 

w. F. &. J N O.  B A R N ES CO. 
1 999 RubY' Street, ROCKFORD • .ILL. 

MAO H I N I STS '  
LAT H E .  lilliillii Latest Improvements 

New Styles. 

Send for Catalogttc A. 

New Prices. 
Growing rapidly in 

favor. 
A JII l'l' i e all ''' a l d. 'r o o l  (� o . ,  Wa l t b "  ... . ] ( as s .  

AGEnTS WANTED FOR FINE TOOLS IN EV£RVSHOP 
I" CAT:�g�J�R li.H.BESLY & (;0: AND AGENCY. CHICAGO, I LL.U.S.A.-

----- - ��-.•. -----

S U I EN1' IFIC A M ERICAN S U PPLE
�!J�i�·C·A�

n
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10 cents. Also to be had of newsdealers in al1 parts o f  
tbe country. 

IY ___ T.",HE Motor of 1 9th Century 
PIONEER in Use of Gasoline. 
Started at the Head and 

HAS REMAINED THERE. 
Unequa]ed in Simplicity. Econ

omy, ReZi-ability, and POioe'r. �-- , " :==:s For circulars, etc., address 
Charter Gas Engine CO . . P. O. Box 148, Sterling, TIL 

At a P · Bicycles, Watcbes. GUllS, Ruggies, H:lrD€SS, rIC 8 Sewing :\lacbine!l,Organs, Phnoll. Sufe!l,ToollI 
Scales of all v:lrieties and 1 000 other articles Lists free. CHIC .�GO SCALE Co., ChIcago, i l l .  -------�� .c;:/J ADJUSTABLE AOLDERS 

I r Yn I NCANDESCE.�TRLAMPS .  
� '" I O.CWHITE CO. WORCESTER, �." Il!l � SEND F O R  C I RCULARS . MAS S .  

j 

I 
I , 

The 
A. 1 I 1� 1  I\;';'i:ll l 

Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

(1 

This C ompany o w n s  Letters
Patent No. -t6.j, S 6 9', granted 
t o  Emile Berliner N ovem
ber q ,  1 8 9 1 ,  for a comb ined 
Telegraph and Tel ephone, 
and contro l s  Letters-Patent I " 

( 
N o .  4 7 4, 2 3 1 , granted t o  i 
Thomas A. Edison May 3 ,  l 
1 8 9 2 ,  for a Speak ing Tele- ! 

!:£:��� f�:::�i,;
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phone transmitters and of ' 
carbo��::Phone: __ �

�

�_ 
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� eient if le  �tutritan. 

Warranted s u per ior  to any B i c y c l e  b u i l t i n  t h e  w o rl d ,  regard l e ss of 
pr i c e .  Do n ot b e  i n d u c e d  to pay m o re m o n e,Y for a n  i nfe r i o r  w h e e ! . 
I n s i st o n  h a v i n g  t h e  Wave r l e y .  C a n  b e  d e l i ve re d  f r o m  factory I f  
age n t  h as n 't i t .  C ata l o g u e  " I " Free by M a i l .  

2 2  lb. Scorcher, $85 .  INDIANA BICYCLE CO.,  
23 lb.  Ladies' ,  75 .  IndiGnapolis, Ind., U. 8. A. 

K D O A K S  $6.00 
to $ 1 00.00. 

The lightest and most practical cameFas for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
l! Send for � �Catalouge·Z  . 

Rochester, 
N. Y. 

D U L L S H E A R S  
T h e  I H A llI I I '"  D !,; II F A R S  a n d  
IS C I IS"'" H S  "' H A R I'R N E R .  For 

Barber�, Tailors, Dressmakers, 
and every woman in the land. 

lVarranted to sharpen any size 
in 1 0 seconds. 
and l ast.i n g'  

Be,autifullv nickeled. 
P r i c e  • .!�") C � n t :-;. .  

]li D  C U T J . " n ¥  C O .  
'>roa,awav. NEW YORK CITY. 

1�w. Fl,BER 
M a n n factory R.tnb l i sh e d  1 1 6 1 .  i LEAD PENCILS, COLORED PE;o,CILH, SLATE 

PE;o,CILS, WRITING SLATES. S'['EEL PENS, GOLD 
PENS, INKS, PE;o,CIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUB BER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , N ew York , N .  Y.  

ll l n n u factory Estab l i s h e d  1 16 1 .  

.�:1 !i!l�e���� �I.CYCLES S 
. . .  The STRONGEST, LIGHTEST, ajd 

PASTEST Bicycles in the World . . • . 
Elegant Catalogue FTee on request.. 

STERLINO CYCLE WORKS, 

236 Carroll Avenue, D I, CHICAGO. 

JESSOP'S ST E E LTHB\�\RY 
F O R  TOOLS,  S AW S  E TC. 

W� .J E S SOP & SONS � 2  91 JOHN ST. NEW YORK 

r T H E  

i G RI F F I N 
The Only"_� Perfect 
Pulverizer of all  Re= 
fractory 
----����----�-

\V i l l  work either wet  o r  
Capacity, 3 to  4 tons per h o u r  o n  P h osphat e  Rock ; I i to 2 
tons per  h o u r  on P ortla n d  Cement,  Q uartz, or O res, depen d i n g  
o n  h a r d n e s s  of material  t o  be p u lverized and fineness  of p r o d u c t .  $ 
Gri n d s  fro m  30 to 2 5 0  M esh with equal facil i ty. 

N O  J O U R N A LS I N  GR I N [ I NG CHAMBER,  BALL R I G I D  O N  SHAFT, HAVI NG DI RECT POSITIVE ACT I O N  O N  M A T E R I A L .  M I N I -
M U M  P O W E R  P R O D U C E S  M A X I M U M  A M O U 1'I T  OF P R O D U C T .  IT I S  A B S O L U T E L Y  G U A R A N T E E D  I N  E V E R Y  R E S P E C T ,  B O T H  AS 
TO C O N S T R U C T I O N  AND CAPAC ITY.  FIRST COST , WEAR, AND OPERATIT\G EX P E N S E  M U C H  LESS THAN STA M P  M I LLS. 
LARGE N U M B E R  OF M I LLS IN U S E  O N  DI FFERENT MATERIALS WITH POSITIVE S U CCESS IN EVERY I NSTANCE, 

Correspondence solicited, and illustrated de
scriptive pamphlet furnished on application to 

Bradley Pulverizer Co. ,  92 State St. ,  Boston. 

�. 
NOTHING ON EARTH WI LL MAKE H E N S  LAY Al'II D 
. --Wa;raIi"t'k{1 't£,Wcr�ti�R!'i!k �i�lrr·'� and reduce Grain D1u Olie-half. 
Our G-reen Rone Gutte,rs are the best on 

earth, and the O]+"rLY ones receflling 
an A1.vard at the TVoTld's Pair. 

�I�
e
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ai.::;.i:
g'les and valuable 

: W E BST E R  &. HAN N U M .  1 5 9  ALBANY ST., CAZENOVIA, N. Y. 

Nine years with hest results, is the 
reason why the 

OLDS C A S O L I N E  
E N C I N E S  

take the lead and have so 
great a sale. 

PI'"" Send for Catalogue. 
P. F.  O L O S  8c S O N ,  

Box 218. Ijn n s i ll g ,  lU i d  • •  , IJ . � . A . 

STARRETT'S I M P R O V E D  B EVELS '/4 H .  P .  G A S  E N G I N E CASTI N G S  

'��§�=�im Blade and stock Blotted through A F W E E D  & CO and through, thus admitting . . . 
�= -"'" -, 1 adjustments tbat cannot be ob- lOti & 1 08 Liberty St, l�hts'a+_ > _ i i t���g�i�whOe��)gt s�

e
;:� X e \v Yort, .  

C ata... -�;::--r.- -, ., . i Let into a rabbet flush with the Castings and Paris �r%e� #' �I %��f��e �0:i�c�';2!
C
fn wlll�/�: for Small Engines, 

, aigoo. 6 incb, $1.25, 9 inch� $1.50, 12 inch, $1.75. Boilers, Dynamos. The L S Starre tt Go Manufacturer of Fine '['ools, � Send stamp for • • " P. O. Box 13, A l'HOL, llASS. fllttstrated Booklet. 

TURBINE WAT E R  W H E E LS. 
Send for Pamphlet. 

-----.. '.��-�-�-�� 

JAMES LEFFEl, & CO. , 
Springfield. Ohio, u. 8. A.  �------- --- -

American 
_ $6 -Typewriter 

A standard made machine. capable of good, hard 
service. Three thousand sold the past year. 
Writes capi tals and small letters ('7]' 1 characters, 
Has a cast iron lJ3Se an(l top plate, steel working 
parts, hand.some1y niekeled and enameled; in fact, 
the high est �taudard i� maintained in its manu
facture. ItT n"-'1'Ue Jor lllu,<;tl'ated f'a1;alo{tue. 

American Typewriter Co . , 267  Broadway, N .Y.  

THE O N L ¥  S'I' O R A (; E  B A T TE R ¥ I N  USE I N  C E N 'I' R A L  

STATIO N S  O F  A 1U E R I C A N  lll."- N U F A C T U R E .  

THE ELECTR I C  STO R A G E  BATTERY C O . , 

/C) UT I 
Drexe l  B u i l d i n g ,  Ph i lade lph ia ,  Pa. ��R!!��i c al!r��E�:�g����n�;. 

ItT CatalogueB gi1)ing Oapacities, lJirne1v.iollB, lYrights, Price.�, ftC., on application. 
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CASH p. All) for all kinds of good Second-band 
] ro n  a n d  \V o o d · \V o l'ki ll g"  lllac1.4.ot:I ery. 

!!!!!!!!!!!!!'! AddresB �V. I' . H A V I S. ROCHESTER ; N. Y. 

E M  E R Y , �bi��� a�d
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d
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Quick process and larg-e stock� When in a burry, 
buy of 'I' H E  'I'A N ! 'I' E C I I . ,  NEW YORK CITY, 

CINCINNATI, and 8TR_O
_
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Kombi 
Camera 
$3.50 
Carry i t  in your pocket. Size l%x2 in. Weight, 4 oz. 

Takes 25 pictures with one loading. Made of seamless 
metal , oxidized silver finish. Size of pi�t1lTe 1 in. , 
The simplest camera made. Any boy or gul can use 
Every instrument full y  guaranteed. 

N O T  A TOY A P R A C T I C A L  C A M E R A  
Roll o f  film (25 exposures) 

negatives if desired. 

F ari t'cs' V a t e n t  U n i ve1'sal Ijarnp Ii o l d er. 
Several styles and sizes. _ Ask your dealer for them, or 
write direct to F A H l t:S llI A N U F ' H  C O . •  

ur Catalogue free. U e c at u r, I l l .  

T H E  = = 

tr ESTA BI,I S II E D  lS45. 
The M ost Popu lar Scientific Paper in the World 

O n l y  $3.00 n Y e ar, I ll e i ll tlillg l' o s t a g e .  

"''' e e k I Y · - 5 -l  N n mb el'� It Y e a1'. 

T h i s  'w i d e l y  ci rcu ln t ed  and splendidly illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam ,;\lachinery, 
New Invcntions, Noveltles in MechaniCS, Manufactures, 
Chemistry, F.lectricity,rrelegraphy, Photograpby, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

T e 1' llI s o( �l IbSCl·hHiou .-One copy of the SCIEN
TIFIC AM ERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or ltlexico. on receipt of �I� h l'et� ] ) ., I l a l' !o!  by 
the publishers ; six months, $1.50 ; three months, $1.00. 

t� I lI b !<il .- Special rates for several names, and to Post
masters. Write for particulars. 

rrhe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelt)pe8� decurely sealed, and correcUy addressed, 
seldom goes astray, but is at the sender'i'\ risk Address 
all letters apd make all orders. drafts, etc., payable to 

lU IJ N N & C O . ,  3 6 1  n r o a d w a y . l\ e w  ¥ o l"i{ . 

---i@.---
= = T H E  = Jdttttitie �mtri(att JUP1!ltttU1U 

This is a separate and db-tinct publication from TnB 
�CIENT I Jj'IC Al\lEIUC A X ,  but is  uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers anl1 accompanied with translated desCliption s. 
fl'HE SCIE�'n},IC AMEHI C j\ N  SUPPLE)'-l�NT is pUbIl !J £d  
weekly, and includes a very wide range of contents the 
preser..ts th,� most recent papers by eminent writer in 
all the principal departments of Science and the U seful 
Arts, embraCing Biology, Geology, l\-1ineralogy. �atural 
History, Geography, Archreology, Astronomy, Chemis
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering Mining, ship Building, 
)Iarine Engineering, Photography, �'echnology. Manu
facturing Industries, Sanitary Engineering', Agriculture. 
Horticulture, Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The n/..Qst i-UtlJ9rtant Engineering Tl"'"orks, _Mechanisms, 
and )lanufactures at home and abroad are illustrated 
and described- in the S UPPL KI\T lf XT. 

Price for the SUPPLEl\I ENT. for the United States, 
Canada, and l\lexi�o. $0.00 a year j or one copy of the 
SCIENTIFIC A!tlERICAN and one copy of the SUPPLE
l\1 E�'l', both mailed for one year to one address for $7.00. 
Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

JI V N 1\  &: C O . ,  :1 ti 1  H I'.muhvllY, X e n' YOI'I" 

---@�--
�nilclillg gclition. 

THl!: SCIENTIFIC AMERICAN A It C H I  '1' E C T s '  AND 
BUILDl:US' l£D I T ION is Issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty�two large quarto pages, 
forming a large and splendid .lfaaazine of Architecture, 
richly adorned with elegant plate-s in colors, and with 
other fine engravings ; illustrating the most interesting 
examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi
denceE'!. city and country, including those of very mod .. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locatinns, Estimated Cost, etc. 

The elegance and (�heapness of this magnificent work 
have won for it the Lal'g(� !oO t  (' i l'c u l a l io l l of any 
Architectural pulJli cation III the world, Sold by all 
newsdealers. $2.50 It year. Remit to 

iU l' N N  & C O  .. P u h li s h ers, 

_�������361 Bro adway, N e w  York. 

R R I N T  I N G SC�t�I���:�rs 
Machinery, Tools, OUTF I  TO . Inks and Type. 

G O LD I N G  & CO. ,  1 7 9  Ft. H i l l Sq. , Bost o n ,  Mass. 

PRINTING INKS. 
1.'he SCIENTI FIC AMERICA N i s  prillted with CRAS, 

ElNEU JOHNSON & CO.'8 INK, Tenth and Lombard 
St •• , Philadelphia, and 47 Rose St., 0pp. Duane. New York 

© 1895 SCIENTIFIC AMERICAN, INC.




