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� citutific �lU�ri(al. 
ELECTRIC LIGHTING AND HEATING. 

The tendency of the ed ucation of the scientist and 
engineer is to develop in his mind a dislike for the 
waste of energy. One of the favorite aims of the 
stearn engineer is to lower the pounds of coal bllrued 
per horse power hour. The greatest rivalry exists 
among the bnilders and designers of pnlllps-each one 
striving to prodnce a pumping engine of more effi
ciency or giving higher duty than his rivals_ In this 
and similar !"<tces for simple fuel efficiency the question 
of capit alization is apt to be overlooked_ Many an in
stance of a high duty machine might be founri where 
the in terest charges greatly overbalanced the fuel econo
my. A low duty machine is often the cheapest to run. 

In electric heating, which is one of the latest develop
ments of electricity, good instances of a �imilar condi
tion of things can b e  found. Electricity has been suc
cessfully applied to the production of light, and its 
lllOst inefficient role in t.his direction, and OIle involv
ing the largebt amount of copper in the conductors, 
has proved most acceptable to the public. The incan
descent lam p, on account of its attractive appearance, 
its ease of installation, its steadiness and its healthful
ness, as it does not contaminate the air, has proved a 
most serious competitor with gas. Yet the inefficiency 
of the comparatively low potential incandescent lamp 
is almost startling when compared with the economy 
of the arc lalllP. There is something repugnant to t·he 
scientific econom ist in the idea of deli vering electric 
energy with an initial potential of little over two 
hundred volts. But the public likes the incandes
cent lamp, admires it when mounted on beautiful elec
troliers. is willing to make it softer to the eyes by screen
ing it with ground or cut glass and sees no enormity 
in wasting eighty or ninety per cent of it by the last 
named processes. The incandescent lamp has been ac
cepted by the public, and the expenditure of a horse 
power for the maintenance at low white hea t of a yard 
or two of fine c arbon filam ent is good p ractice, if it. is 
p oor theory. The engineer makes an error if too 
theoretical-he lllust remember that he is catering to 
the affairs of p ractical everyday life, and fuel economy 
or pure efficiency may be absolutely unpopular. The 
human element must be taken into account. Animals. the courting of ....... . 327 Grass, sleepy . . . . . . . . . . . . . . . . . . . .•. • 327 Antbion tor washin;: bypo from , Heatingdrum,Jobnson's* ........ 3U Electric heating is now coming to the front, and for 
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There are no products of (:ombustion to be disposed 
of. A kettle can be boiled in a parlor without any 
flame or danger from alcohol explosion. 

As regards heating on th e large scale, as of room s 
or entire houses, success is very doubtful. Ordinary 
heating apparatus may be made to give much higher 
efficiency than can be given by the regulation cooking 
stove, where, practically speaking, a scuttle of coal 
may be expended in cooking a few chops. A properly 
arranged furnace or heating [l pp aratus can be made to 
give results far ahead of anything that electricity, with 
its 94 per cent handicap, can be expected to produce. 

© 1895 SCIENTIFIC AMERICAN, INC. 

Opening of" the Metropolitan Elevated Railroad, 

Cllicago. 

The Metropolitan Elevated Railroad, the first elec
tric elevated road in Chicago, was form ally opened on 
April 17. The motor cars, which were built for the com
pany by the Barney & Smith Car Company, of Day
ton, Ohio, necebsarily differ in many respects from those 
ordinarily used either on su rface or elevated roads. 
'l'he principal feature of the car is the ste el sub-frame, 
which was added to enable the car to pull six loaded, 
forty-foot trailers, and also to get sufficient weight for 
traction; for the latter reason no att empt has been 
made to lighten the construction of the car body and 
trucks. 

The car weighs nearly 40.000 pounds without electric 
apparatus of any kind. 'l'he body is 40 feet long, 
while the eteel frame is 47 feet 3 inches. The entire 
height from rail to roof is 12 feet 10 inches, the width 
at the sill is 8 feet 7 inches, and that at the eaves is 8 
feet 11 inehes. 

The end sills are of oak, and the six longitudinal sills 
and stringers are of long leaf yellow pine. The end 
frames have iron plates at the sill and uprights to pre
vent telescuping in case of collision. 

There is a motorman's c ab at each end, diagonally 
opposite each other, extending out on the platform as 
far as the end of the hood. The entrance doors 
are, therefore, next to the corner p osts, and slide back 
into the cabs. As the front door is always to be 
kept fastened, this will not in can venience the motor
man. 

The cars are handsomely finished within in quartered 
oak, and are lighted by incandescent lamps placed 
directly above the seats. Electric heaters will be used 
in the winter. They are also e quipped with quick· 
acting air brakes, the air being carried in storage tank, 
under each car. 

The first train to carry other persons than officials 
made it s trip succesfully over the Metropolitan" L" 
road on the 17th ult. The northwest branch of the 
road is complete to Wic ker Park, and to this point the 
special Pullman train was run. The run from Canal 
Street to Paulina Street was made in five minutes. 
There the main line of the road, which carries four 
tracks, ends. and the Garfield Park. Douglas Park 
and Logan Square lines begin. The Garfield Park 
line extends to Forty-eighth Street. The Douglas Park 
line extends from the terminal of the main line south 
to Twenty-first Street, and thence past Douglas Park 
to Central Avenue. This branch is not yet completed. 
The Logan Square line extends from the terminal of 
the main line north to Milwaukee Avenue and Divis
IOn I5freet, awl Lhelle., llOrthwest, parallel with Milwau
kee Avenue, to Logan Square. The Humboldt Park line 
branches off the Logan Square line at Robey Street 
and North A venue, and will extend west to Crawford 
Avenue when completed. The Logan Square line 
penetrates aIle of the most densely populated districts 
of the west side and will draw its patronage largely 
from the Polish quarter. 

These various lines contain miles of track as follows: 
Main line, 1'8 miles; Garfield Park line. 4 '2 miles; 
Douglas Park line, 3 '7 miles; Logan Square line. 4'49 
miles; Humboldt Park line, 2'13 miles. The various 
lines contain forty-three stations. 

The Metropolitan line will run 155 cars-l00 passen
gers and 55 motors . 

There ar e two impressive pieces of engineering-one 
the bridge on the Logan Square line. which carries 
the elevated tracks over the North western Railway 
t racks and has a span of 250 feet. The method bv 
which the Metropolitan tracks are carried over th� 
Lake Street "L" tracks also presents an interesting 
feature of engineering. 

Meal of" SUlldo"Wer Cake. 

Sunflower cake has been found, especially in Russia, 
one of the best auxiliary cattle foods. As earlv as the 
year 1866 about 100,000 centners of sunflower oil (oil of 
the seeds of Helianthus annuus) were manufactured in 
Russia, and its amount has increased year by year, it 
being esteemed as a very palatable alimentary oil. The 
oil was formerly obtained by hydraulic means; the 
residual cake is harder than any other variety of oil 
cake, and for this reason apparently it has not found 
a wider application. Denmark and the northern 
countries import large quantities annually, as do also 
the eastern provinces of Germany, and the problem of 
its disintegration has been successfully solved by several 
manufacturers there. It is still unknown in Southern 
and Western Germany; now, however, that it is put on 
the market in the for m of meal it will doubtless soon find 
general application, suited, as it is, both on account 
of its composition and pleasant taste, for fattening cat
tle. The percentage of proteid varies between about 
30 to 44 per cent, the fat between about 9 to 18 per 
cellt. It is possible to prepare two qualities, one rich 
in proteid and poor i n  fat, and the other rich in fat 
and poor in proteid. When, for example, the some
what fi nely grou nd meal is sifted, employing a m esh of 
1 mm., that which passes through is much richer in 
p roteid and poorer ill fat than the original, while the 
reverse is true of that which remains i n  the s ieve. 
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h th tetrathionate of soda (tetrathionic!W1 an so a ase , Spectroscopic Observations of Saturn at spectroscope, must not move muc more an one 
f t . I t· s three thousandth of an inch during the long exposure liberates iodine from iodide 0 po aSSlUm so u Ions, e '-the Allegheny Observatory. 

of two hours. The plates are measured under a pecially in the presence of ac�d, while .in alkali solu-In giving below, at the request of the editor .of the . 
d while it is impo��ible to be certain of tions (hypo-soda) the free alkahes materially accelerate C t t of some recent observatIOns of mICroscope, an c, 
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the fraction of an inch, an accuracy sufficient to decide I the oxi Izmg euec . . e ar s 
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p . Saturn at the Allegheny Observatory, I have thought 
in favor of the meteoric hypothesis of the constitution performed the washmg as follows . that a brief glance at the previous history of the sub-
of Saturn's rings is quite readily attained. A. Gelatine Plates.-1.. The �xed plu!e, 13 by 1� ject would be of interest as an introduction; such a 

JAMES E. KEELER. cm. , was placed for five mmutes m avout 000 c. cm. of review is, indeed, necessary, in order that the reader 
water (more does no harm), shaking or rocking the mav correctly understand the significance of the results • '. • 
dish repeatedly. which have been obtained at this place. A Wax Found in Cotton a n d  Linen Fiber. 2. The plate thus rinsed was now put into a dish The hypothesis that the ring of. Saturn is nothing BY CLAYTON BEADLE. containing from 200 to 250 c. cm. solution of anthion more or less t han a multitude 0 f �Imall bodies, revolv- I t is occasionally observed that the i ron walls of a 1 :200 for five minutes, rockiug again. ing around the planet in circular orbits, is a very old beater in which cotton and linen pulp is disintegrated 3. From this solution it was p�sed back to the first one. I t was suggested by Roberval in the seventeenth become coated with a film, which protects the iron dish which had been rinsed and filled with fresh centurv. and was revived by Jacques Cassini in 1715, against the action of the bleach, et.c. It app�a�s that wat;r, rocking several times. but in 'those days of course it had no better basis than this film is not formed ulld�r ordmary conditIOns of 4. The plate is now passed back into dish No.2, mere speculation. These suggestions were forgotten, treatment, as its occurrence IS not generally know"? to I which had been rinsed and filled with fresh anthion and when the great mathematician Laplace took up paper makers. This wax-like film, when o� suffiCient solution as in 2 and 3. the question he regarded the rings as solid bodies. He thickness, can be readily scraped from the Sides of the I When taken from the last water the plate was found arrived at the result that such rings could not eX.ist in beater. A case of this formation was broug.tlt befo�e free from hypo, and was put away to dry. their actual form unless they were unsymmetrICally my notice about two years ago. The formatIOn of thiS Tests.-Put into a clean glass about 10 c. cm. of the weighted, and left the problem in this unsatisfactory film was so rapid as to cause inconvenience, and to I st wash water. and add two to three drops of nitrate state. At a later date Professor Peir�e, of Harvard, I necessitate constant scraping of the sides of the beat- o� silver solutio� 1:20. A slight formation of chloride showed that the rings could not be solid, and regard- ers, lest portions should detach themselves and form of silver will usually be seen. Should this become yeled them as comp�sed of S?r�le fluid denser tha� water. yellow s;pots in the pulp. . . I low, then hypo is still present, and process under 2 and Finally the English phySICiSt Clerk Maxwell discussed I examined samples of t.hlS substance taken at dlffer- 3 m t be repeated. ' 

b 't I " us the whole matter thoroughly in a prize essay su ml - ent times, and found that it consisted of a umma, Iron This silver test is absolutely safe. ted to the University of Cambridge in 1857, and show- and lime salts, mixed with a substance soluble in ether. I t must be remembered, however, that chloride of ed mathematically that the rings . c? ll�d be neither The latter substance has a sweetish smell a�d gen�r- silver changes color in the light, and the test should solid nor liquid, and that stable eqUilibrIUm would �e ally resembles beeswax. It has a sapolll�c�tlOn eq�lv- be made in a weak light. impossible unless they were made up of separate bodl�s alent (p. c. )  of 19 '46 (KOH), and a very dehlllte meltmg I B. Paper Prints.-These wash out more readily of no great size-" a shower of brickbats," he was In point of 47'5 degrees C. . than plates. But they must be kept well separated to the habit of calling them. . The wax on saponification gave 91'04 per cen� InSO- admit the liquids from all sides. It was indeed proved before Maxwell's time, by luble fat acidE. Samples were taken and examIned �t Place as in 1 about five just fixed and drained prints, Edouard Roche, of Montpellie.r, t.hat a bO�Y?f .c?n- different times, and were found of c?nstant composl- one after the other, in 500 c. cm. water (vide 1), then siderable size cannot rev?lve wlthm a certam .lImltmg tion. The raw material that gave rIse �o the forma- each separately into the anthion solution (vide 2), and distance of a planet, as It would be torn to pieces by tion of this substance had been preVIOusly treated t'nue as in 3 and 4. the strain due to unequal attraction, but Roche's under pressure in a 3�per cent s.alution. of NaOH, and cO��n't neglect the test. investigations were long overlooked. In the c�� of afterward thoroughly bleached m calCl\lm hypochlo- To make sure that the anthion water did not injure Saturn this" Roche's limit," �s it is now called, IS J�st rite solution at 32 degrees C. The wax �oes. not .n.lake the prints, a picture was cut into halves, one-half outside the ring, and hence It follows that the rmg its appearance until the bleached materIal IS dlsmte- soaked in anthion water 1:100, allowing it to dry in. must be made up of separate small bodies. . grated. At the back of the beater roll a thin film may Not the slightest difference could be noticed between 'I'hus it will be seen that the acc�pted hypotheSIS sometimes be seen on the surface. of the water. the two halves. rested on a mathematical dem0n.�tratlOn th�t no other This in time builds itself up on the sldes ?f the beater. For larger plates or prints, of course, correspondingly constitution of the ring if, pOSSible accordIng to .the The characteristic sweetish odor of the Isolated ,:ax larger quanties of anthion are required. Five months laws of mechanics, and although the mathem�tl�al can be traced back often to the bleached materIal, have failed to show any signs of fading of pictures proofs are conclusive to those capable of appreclatmg which sometimes smells strongly. treated with anthion. them, a proof by direct observation was regarde� as I think there is evidence that. this subs�ance does Price of 100 grammes anthion, 1 mk.-Wilson's Pho-having so much importance t.hat the results obt�med not exist in the raw fibe�, but IS formed m the ce�l tographic Magazine. at the Allegheny Observatory attracted the Widest wall during treatment. It IS hardly probable that thiS 
. � ... notice. substance, which is readily dissolved by soda, should If there were any spots on the ring, the matter would �urvive the treatment with alkali under pressure. The Daniel Webster o n  the Great West. have been settled long ago; but there are none, and odor which is characteristic of this substance is not When we think of the teeming population which now the motion of the ring was measured at Allegheny .for noticed in the raw material until after the warm 

I fills many portions of our country west of the Rocky the first time by means of a spectroscope. Accordmg bleaching, and appears to be lllore developed after the, Mountains, and remember how famous, all over the to a well-known optical principle, a line in t he s.pec- bleached material is allowed to lie hea�ed up in a I world, is their singu�ar beauty, and their incoUlpartrum of a heavenly bod� is displaced toward the Violet dense condition for some time. 
. By altermg the mode 

I abl� value to the to�rlst, t�e health seeker, the. agrl�u�if the body is ap�roach\I�g the earth and tow�rd �he of bleaching of the raw materials, the ocrmrre?ce of 
I �UflSt a?d the hortICulturist,. as w�ll as the mmer, It IS red if the body IS recedmg. Now, as Saturn s rmg this waxy substance can be prevented. I found m one mterestmg to read what so mtelllgent a statesman as rot ates, one side is continually moving toward the batch of cotton fiber, that smelt strongly of the waxy I Daniel Webster thought of them just fifty years ago, earth and the other side away from it .  Hence the substance that the alcoholic extract amounted to 2-87 and to know that his views were shared by many other lines in the spectra of opposite sides of the ring are per cent, �nd, when treated w ith ether afterward, the 'I' prominent public . men of the time . . In a spe�ch dedisplaced in opposite directions, and by photograph- ethereal extract amounted to 0'73 per cent. , livered in the Ulllted States Senate m 1844, With reing the spectrum, and measuring the displacement on The separation of the wax in the beater is merely a . gard to t.he proposal that a mail service should be the photograph, we can determine the velocity in mechanical one, and is probably due to the fact that: established between Missouri and the Pacific coast, miles per second. The moon has no motion in the line it intimately penetrates in the fiber. The knives of Webster said: "What do we want with this vast of sight, and by photographing its spectrum on the the beater roll, which tear the ultimate fiber asunder, worthless area, this region of savages and wild beasts, same plate, without disturbing the apparatus, we have release the wax, which floats on the surface as a fine of deserts, of shifting sands and whirlwinds of dust, a starting point from which the displacements can be film, and quickly builds itself up on the metallic sur- of cactu� and prairie dogs? To what use could we reckoned. face with which it comes in contact. I succeeded in ever hope to put these great deserts, or these endless But this is not all; the velocity of different parts of at one time collecting about 50 lb. of the deposit, mountain ranges, impenetrable, and covered to their the ring will differ according to the way the ring is which was found, on extract ion with ether, to contain bases with eternal snow? What can we ever hope to made up. A satellite must move in obedience to Kep- 77'54 per cent of wax.-Chem. News. 

do with the western coa�t, a coast of three thou�and ler's third law, and a consequence of this law is, that 
• .' . miles, rock-bound, cheerless and uninviting, with not the velocity of the satellite varies inversely as the 

Anthion-A New Agent for quickly Washing the a harboron it? What use have we for such a country? square root of its distance from the center of the 
Hypo froln Prints.* Mr. President, I will never v ote one cent from the planet ; the nearer a satellite is to the planet, the faster BY DR . H. W. VOGEL. public tre�ury to place the Pacific coast. one inch it moves. It is easy to calculate that, if the ring is We have in the preceding number, under the nearer Boston than it is to-day." made up of satellite8. its inner edge must move at the heading of .. N oveltie�." already made mention of a _ , • , .. rate of 13 '06 miles per second and its outer edge at the stuff which we have several times tested as a destroyer Electrolytical Process or Bleaching. rate of 10'65 miles. If, on the contrary, the ring is of hypo, and which enabled us to shorten the washing In his recent review on progress in bleaching, in solid, its outer edge must move fUEter than its inner process of prints and plates from one hour to forty Lehne's Farberzeitung, Dr. Kielmeyer melltions an edge, just as the tire of a wagon wheel moves faster than minutes. electrolytical process invented by Dr. Karl Kellner, a point nearer the hub. The outer edge would in fact As our tests date back several months, we are con- which whatever be its practical value, has at least the move more rapidly by about five miles per second. vinced that pictures and plates thus treated are as merit ' of being original. The necessary apparatus Now let us see what the photographs say. Here are permaBent as those w ashed in the usual way. consists of a pair of rollers-the one iron, the other the main results obtained from the measurement of It is self-understood that the saving of time is of carbon-which, while rotating, are fed with an elec-two different plates: importance to professional and amateur, both when tric current by contact with wire brushes, and thus Velocit.yof the middle part of ring, 11'2 miles per quick work is required and where facilities and time converted into the two poles of a battery. The cotton second. are scarce. Especially amateurs who are deficient in cloth, before passing these rollers, is saturated with Velocity of inner edge greater than outer edge, 2 to patience will welcome thiS preparation. Of course, brine and runs in co mpany with an endless felt 3 miles per second. mistakes in its use will be made, but the test which is. blanket also saturated with brine, which is next to Comparing these figures with those given further prescribed, and which always should be applied, I the iron' roller, and receives the caustic soda formed, to above, we recognize that the photographs contain a points out such mistakes. Anthion is a white powder: deliver it further on into a tank filled with salt water. proof that the ring is maje up of independent bodies, which but sparsely dissolves in �ater. One part r�- I '.rhe chlorine liberated at the ca.rbon roller accumllrevolving as satellites. quires 100 parts of water for solutIOn. Warm water IS, lates in the cotton fabric. Ou issuing from between Perhaps I need hardly say that such results are not recommended. We prefer to use solutions of 1:200; the rollers (whereof there may be several pairs) the obtained as easily as they are described. Some idea these will keep abom four weeks. The sample placed cloth remains rolled up for some time, before it is of the delicacv. of the observations can be formed when I h t KSO d ted Wh th at our disposal was a p

. 
ersu

_
p a

_ 
e,

_ . _
_ .. an _� _�a� I washed, to prolong the bleaching pr�ceRl'. . e . el' I state that a velocity of one mile per second causes a . 

the process has already found practical applicatwn displacement on these plates of only one twenty-five * CommUntCatlOn from the Photo-chemical Laboratory of the Royal 
does -not appear in the paragraph referred to. thousandth part of an inch, and that the image of Technical High School in Berlin, Charlottenburg. 
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J titutifit �lUtritau. 
A HEATING DRUM IN THE SMOKE PIPE. of the keys is pressed, and on the rear end of this lever AN ELASTIC TIRE FOR VEHICLE WHEELS. 

In many cases where the pipe or smoke flue from is an eye engaged by an arm fulcrurned in a bracket, The illustration represents a tire designed to have 
a furnace, stove, or range, may be passed through an- the arm being connected by a loop with a striker the characteristics of a pneumatic tire, but which is 
other roollJ before reaching its connection with the adapted to sound another bell. With the correct not inflated, and which it is purposed shall be far mars 
chimney, it will be possible to heat the second room, touch, neither of the two bells will be sounded, the durable than the ordinary rubber tire. It is made of 
at least to a very material extent, by placing in the I time it takes the ball to roll through the tube being spring wire, in sections or as a series of continuous 01' 
pipe a heating drum such as shown in the accompany- the time allowed to raise the finger which strikes the connected member�, presenting a neatly fitting base 
ing illustration. It is a patented improvement of Mr. first key, but if the player does not hold the key down section for the felly, while its outer surface expands 
James W. Johnson, of Paullina, Iowa. In the exterior until the second key is struck, an interval occurs be· under pressure in contact with the ground. The im

JOHNSON'S HEATING DRUM. 

tween the two tones and the pivoted arm then actu- provernent has been patented by MI'. Alexander Hon
ates the sounder to strike the second bell. The device 

I 
rath, of St. John, Kansas. Fig. 1 shows the preferred 

is thus designed to facilitate the acq uirement of a cor- i form of construction, Figs. 2 and 3 being sectional 
rect legato style of playing, or the holding of the' views of modified forms. The sections or members 
sound of one tone to the exact instant that the next 1 are held firmly and compactly in position by a tie rod 
tone commences to sound, for by the pressing upon the I or wire of s uitable size, located in a central recess in 
second key when the first is still held down one of the the outer surface of the tire. If found desirable in 
bells is sounded, and by allowing an interval between 
the touch upon successive keys the other bell will be 
sounded. 

• Ie, • 
l1Inking a Ne,vspaper.* 

In a large newspaper office, as in the Tribune in New 
York, for example, where there may be one hundred 
men who are attached to the paper as writers, as cor
respondents, as reporters, and to the strictly editorial 
department, out of this one hundred, sixty or seventy 
will be reporters. that is,  men who are sent out when 
any event of interest occurs, when a bank break .. , 
when a great fire takes place, when there is an earth
quake, to inquire into the facts and collect information, 
and to put that information into form, so that it can 
be printed the next day. That is one of the most im
portant branches of the profession, and it is paid very 
liberally, I am glad to say. For instance, I know many 

HONRATH'S ELASTIC TIRE. 

shell of the drnm are partition!:' forming air compart- reporters who earn ten or fifteen dollars a day, aod practice, the tire may be partially or entirely covered 
llIents at the side�, as shown in the broken·away par- some who earn more. They have constant em ploy- by a casing of leather, rubber, or similar material. 

.' ... 
tion of Fig. 1, and there is a central smoke and gas pas- ment, and their labor is entirely agreeable to them
Bage crossed by obliquely arranged flues. In the lower selves. That is one of the first things, when a young 
head is an opening at one side, as shown in Fig. 2, per· man comes for employment, and you take him on and IMPROVED FAUCET FOR BASINS, SINKS, ETC. 

mitting the air to enter one of the side cOlllpartments, give him a chance, that he is set to do. There, Y0U This faueet has a valve stem held movably in the 
whence it passes through the flues and is heated there- see, all this culture that we have been considering is at . valve casing, and provided with a service val ve and an 
by, finally passing through the perforations in the eX- l ance brought into action. He must learn accurately' auxiliary cut-off valve, both moving with the stem, to 
terior shell into the room. Fig. 3 represent" a cross 

I the facts, and he must state them exact.ly as they: permit of readily shutting off the water from the ser
section of the drulll. GaR-tight joints prevent smoke are; and if he can state them with a little degree of i vice pipe whenever it may be necessary to repair the 
and gases from the smoke passage entering either of life, a little approach to eloquence, or a little humor in service valve, val ve seat, or other part of the faucet. 
the air compartments at the sides, and the air passing I hi s style, why, his report will be p erfect. The improvement has been patented by Mr. John 
through the flues is thoroughly heated before being re- N ext to the reporter, a very i mportant. functionary Byrne, No. 871 East One Hundred and Sixty-ninth 
turned to the room through the perforations. in the newspaper is the man who reads the other news- Street, New York City. As plainly shown in the sec-

.. , • , .. papers and makes extracts from them. Mr. Greeley tional view, the casing is made in three sections, 
TO FACILITATE ATTAINING CORRECT TOUCH ON THE used to think that it was enough to make a good paper screwed one on the other, the middle section having 

PIANO. if he had an able man to read the exchanges, provided at its upper end a valve seat adapted to be engaged by 
An instrument designed to facilitate the systematic 

development of fi oger technic, affording also an im
proved exercising device for beginners on the piano, is 
represented in the accompanying illustration, and has 
been patented by MI'. Oscar Felden, of No. 707 Ham
ilton Street, Houston, Texas. It comprises a series of 
mute keys and two bells or sounding devices of differ
ent pitch arranged so that when the keys are wrongly 

FELDEN'S FINGER EXERCISING DEVICE. 

played one of the bells will be sounded. The keys, 
pivoted in a suitable frame, have at their rear ends 
eyes through which extends a cord, the cord also 
passing through eyes on a fixed trltnsverse beam and 
around pulleys at its end, and thence connecting with 
rhe rear end of a lever fulcrumed on the frame, the 
lever having at its front end a tube closed at one end, 
a ball resting' normally at the closed end of the tube, 
as shown in Fig. 2. At the rear end of the lever, 
facing the open end of the tube, is a bell, a spring nor
mally holding the lever in its inclined position, but 
when the player holds down a key too long, and until 
after the second key is pressed to the bottom, a pull 
is exerted upon the cord which causes the lever t o  
swing up, a s  shown in Fig. 1 ,  the ball then rolling 
along the tube and sounding the bell. Over the n'ar 
ends of the keys is fulcrumed another lever, having at 
its under side a cushioned mil normally resting on the 
keys, whereby the lever is swung upward when either 

he himself was there in person to add up the return;,; of a disk valve on the square part of a stern moving in the 
the elections. The man who reads the exchanges is a valve casing. The valve preferably has a facing of 
very important man; and, let me say, too, he is  a rubber or leather, t o  make a .  tight joint, and it is held 
pretty highly paid man. He has to read, we will say, in position on the stem by a nut, the upper part of the 
three thousand papers regularly. All the newspapers stem passing through a stuffing box in the top of the 
in the country come into the office, and he does not do upper section. The val ve stem is held movable in the 
anything else. He sits at his desk all day, and a pile casing by a threaded portion screwing in a spider form
of newspapers, or, say, a cord of newspapers, is laid be- ing part of the middle section, a plan view of which 
fore him every morning; he starts to work and turns is shown in the small figure, allowing the valve to be 
them over and over to see what is in them. He has to opened and closed on turning the handle. 
know wbat it is that should be taken fl'om them and On the lower end of the stem is an auxiliary valve 
put into his paper. What is the interesting story? It adapted to engage a second valve seat in the lower 
requires judgment to know this; it requires knowledge part of the middle �ecti()n. This valve is preferably 
and experience as well as talent. It also requires a held loosely on a flange on the lower end of the valve 
sen se of hUlllor, because there are a great many things stern, and is normally off its seat when the faucet is 
that. are really important that lllay not seem �o at the used in the u sual manner, but in order to repair the 
first glance, and the newspaper reader has got to upper and ordinarily used valve seat or valve, the 
judge about that. He mu st always be on band and stem is moved upward beyond the normal position, 
spend a great many hours at his desk; and heis pret.ty until the lower valve is engaged with its seat, shutting 
tired when he gets through with his day's task. 

Next to the exchange reader in the newspaper or
ganization comes the man whose duty it is to receive 
manuscripts and examine them and prepare them for 
the press, to edit. them, correct them; where the writer 
has made a little slip of rhetoric, to put the right word 
in or the right turn of the phrase; to clarify it all; to 
make the sentences clean. That is a hard job in the 
writing of a great many persons. 

Then Rnally you come to the editor-in-chief, and he 
is always a man who gets into his place by a natural 
process of selection. He comes there because he can 
do the work; and I have known some young lllen who 
had no idea that they would ever have control of a 
newspaper, who have risen to that place, and who have 
filled it with wisdom and success and force. Yet at 
the bott0m of it all, it is always a question of charac
ter as well as of talent. A fellow that is practicing arts 
of deception may last a little while, but he cannot last 
long. The man who stays is the man who has the 
staying power; and the staying power is not merely 
intellectual, it is moral. It is in the character. 

News is undoubtedly a great thing i n  a newspaper. 

BYRNE'S FAUCET. 

( 
I 

.�� 
"', t ---..... ! ---, 

A newspaper without news is no newspaper. The 
main function of a newspaper is  to give the news and 
tell you what has happened in the world, what events 
have occurred of all sorts, political, scientific, and non- off the water from the middle and upper section and 

sensical. What a wonder, what a marvel it is, that the spout. On I'e�oving the handle,
.the upper section 

here, for one or two cents, you buy a history of the en- can now be readlly removed, affor�mg a�cess to the 

tire globe of the day before! valve seat and valve for any repaJrs whICh may be 
necessary or the putting in of a new valve, and obviat.-

* From a lecture delivered to the students of Union College by Charles I' . .  . 
A. Dana,editor of the New York Sun, and printed in McClure's Magazine lng' the necesslty of shuttIng off the water supply In 
for May. the service pipe from the main. 
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TO THROW LIFE LINES FROM VESSELS. 

'1'0 facilitate establishing communication from a 
disabled or drifting ship with the shore, Mr. Anton 
Schmitt bas patented the apparatus shown in tbe ac
companying illustration, the introduction of whicb is 
being promoted by the Rev. A l bert Stroebele, of But
ler, N. J. On the vessel is carried a cannon adapted 
to fire a projectile in the form of an anchor having 
grapnel arlllS, to hold tbe a nchor wbere it strikes, tbe 
ancbor carrying a line having one end fastened on tbe 
carriage of the ca nnon while the otber end unwinds 
from a drum on the carriage, the two 
ends of the l ine th us remai ning on board 
the vessel. Oue end of a line thus con
nected witb the shore may then be at
tacbed to a beavy chain or cable, and the 
latter drawn out and fastened i n  the 
anchor, affording means, by tbe aid of a 
drum or windlass on sb ipboard, of draw
ing the vessel toward the shore. Fig. 1 
is a sectional side view of the ancbor, 
whose body has a bore registering witb a 
conical bore in tbe base, tbrough wbicb 
passes one run of the line, wbich extends 
aroun d  a pulley in yielding bearings in 
the bead, and through registering aper
tures in the body and base, to return to 
the drum on the carriage. A tube 100Eely 
held in tbe bore of the body is adapted 
to engage a fUll nel in tbe base to form It 
guideway for the head of the heavy chain 
or cable when the latter is to be connect
ed with the anchor, as shown in Fig. 3. 
On tbe front of this t ube is a flanged cap, 
on which presses a spring normally com 
pressed by hooks which engage the 
flange, the hooks being pivoted at tbeir 
rear end on links connected with a rod 
exte nding to the fro nt end of the body. The head of 
this rod first strikes the ground when tbe ancllOr is 
fired, disengaging the books and per mitting the spring 
to force the tube and funnel outward, as shown in Fig. 
1. Pivoted in recesses in the sides of tbe body are 
three grapnel arms, each arm being recessed to receive 
a pivoted arm. Each arm is normally held in closed 
position by the wall of the barrel, but they are all 
forced outward by springs when the anchor is fired, 
the shorter arms being rigidly and the longer arms 
elastically held open. The head for tbe chain or cable 
to be connected with the anchor by means of the lines, 
after the anchor has been thrown ashore, has pivoted 
wings normally folded into a recess of the head, as 
shown in Fig. 2. These wings are spring-pressed, and 
are closed when draw n tbrougb the funnel in  the base 
of the anchor, after which 
they swing outward and 
abut against the inner face 
of the base, whereby the 
head is securely connected 
witb tbe anchor, and a 
strong con nection is th us 
made between the anchor 
and tbe vessel. 

---H---
Aliens lliay Becoille 

EngIneers. 

J (itutifi( jmtti(au. 
A Nil_ Use for the Bicycle. 

The wheel is in use everywhere and for nearly every 
purpose. According to the Lancet, London, a new 
ambulance carriage has been invented by Dr. Honig, 
of Berlin. It is not drawn by horses or men in the ordi
nary way, but is propelled by cyclists, and consists of a 
kind of litter resting on a frame with five wheels, three 
in front in the form of an ordinary triC'ycle and two at 
the back. The drivers, accordingly, sit one at each 
end of tbe litter, w hich is covered by a removable roof 
with little windows and a pneumatic bell, so that the 

SCHMITT'S LIFE LINE THROWING APPARATUS. 

we all know at some period of 'mr lives, of seeing an 
express train go by. It has been expressly designed to 
tap and bore holes up to 172' in. diameter. The radial 
arm is carried by two trunnions on a vertically adjust
able slide, and admits 3 ft. 9 in. up to 6 ft. 3 in. high 
from the face of bed plate. The radial arm is fitted 
with a clutch motion actuated by a lever in front of 
the drill head to rotate the drill spindle in eitber direc
tion or to stop it instantly. The spindle is balanced 
and fed down by a steel out rack, and is adjustable to 
dril l from 2 ft. 4 in. to 7 ft. radius. 

" Perhaps the speed at which we saw 
this machine doing the work, i. e., drill
ing the hole, tapping it, and driving home 
the stud, as we timed it, in o ne minute, 
should be in some measure attributed to 
the nim bleness of the operator, and again 
i n  some measure to small improvements 
made by Messrs. Willans and Robinson. 

" In the first place they make their own 
taps with a special shoulder , which, on 
arriving at the surface of tbe flange. stops 
all further progress of tbe tap. Another 
little feature which, vulgarly speaking, 
is certainly ' a  tip,' is in the section of 
the drill stock where tbe dril l is held by 
it-only one half of the inner wall of 
which is turned true. The remaining 
semicircle is cut away, so that a drill can 
be hurriedly inserted without much 
cbance of missing the hole. When once 
entered, however, it quickly fi nds its 
place under' the inflnence of a set screw, 
which binds it hard to the true surface, 
as in the accom panying cut. " 

••• 
'.'he O leander. 

The olpander is surely a tbing of great 
patient can commu nicate with the drivers. Belleath beauty. No plant is easier to manage, the flowers are 
the litter are boxes for dressing materials, instruments so pretty in botb form and color and possess a frag
for first aid. etc. Dr. Honig sugges ts that his i n ve n - rance of their own, therefore making it most desira
tion would be nseful in small towns for which a horse ble in every respect. 
ambulance is too expensive. It brings the surgeon and The plant will thrive and bloom jn almost every 
his assistant very quick ly to the scene of an accident kind of soil. The best results, bowever, are obtained 
and enables them to remove the patient to a hospital. by nsing good, rich leaf mould. While growing it re-

• , • , .. quires an abundance of water, and when about to 
IMPROVED RADIAL DRILLING MACHINE. bloom should be g iven waterings of l iquid manure 

A radial drilling machine, by Messrs. Craven Broth- occasionally. This will insure an abundance of large, 
ers, London, makes short work of drilling, tapping perfect and brilliant flowers. 
and studding the upper fla nge of a crank chamber. It may bf' set in the open ground in spring and in 
The Engineer says, " So quickly does it get through its the faJl dug up, carefully keeping as much dirt as pos
work tbat, as we look at it, we take a sort of childisb . sible about the roots ; placed i n  a tub and then trans
pleas ure in standing and watching it till the wbole set I fer red to the cellar for the winter. 
of studs is dispatched-similar to the pleasure, wbich This plant is so easily grown tbat no flower lover 

sbould be without it, all 
they require bei ng good 
soil and liberal watering 
when needed. 

.. . ... 

Gral)C FruIt as a '.ronic. 

Grape fruit, plump and 
juicy, is in market again, 
a harbinger of spring. 
This fruit is an admirable 
tonic, as well as a most 
appetizi ng breakfast or 
luncheon relish. A doctor 
says that the sharp stimu
lus of fruit is the best 
thing to set the digestive 
organs in order for the 
day, and the peculiar pro
perties of the grape fruit 
g·ive it marked medieinal 
value. 

Aliens who have resided 
i n  the United States for 
six months or more, and 
who bave declared their 
intention to become citi
zens of the United S tates, 
can be licensed as engineers 
or masters in the America n 
mercha nt marine. Such 
was the decision of At
torney-General Olney i n  
the q uestion referred to 
hi m by Secretary Carlisle 
as to the legality of the 
action of Secretary Foster 
in granting licenses to the 
alieu engineers who were 
serving on the American 
Line steamers New York 
and Paris at the time they 
were granted American 
registry under special act 
of Congress. G e n e r a l  
Olney decided that the ac
tion of Secretary Foster 
was valid, and that the act 
of 1874, u nder which be 
acted, was still in force, 
and unrepealed by the 
act of 1884, known a5 the 
Dingley act, notwithstand· 
ing the conte ntion of tbe 
National Association of 
Marine Engineers of the 
United States that it had 
bee n repealed.-Arnerican 
Shipbuilder. RADIAL DRILLING. TAPPING. AND STUDDING MACHINE. 

When eaten at lunch
eon it is prepared in a 
di ffere nt way t h a n  for 
breakfast service. For the 
second !Ileal the contents 
of two halves should be 
scraped out, the seeds and 
tough cone of dividing skin 
taken ant and the pulp 
and j uice thus obtained 
u s e  d to fill one of the 
halves, wbich it will just 
about do. A tablespoon
ful of sugar and one of 
r um or sherry mixed with 
the juicy pulp adds the 
perfecting fl a v 0 r . At 
breakfast, with the long 
poin ted orange spoon, the 
meat is eaten out as is 
that of a n  orange and very 
little sugar is used, IIlany 
persons preferring none, 
on the ground that its 
full llIedicinal value is bet
ter 0 b t a i n e d.-Popular 
Science News. 
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Stained Gla.s. Ancient and Modern. 

The limitations of the early manufacture of glass 
were an advantage to the early workers. The small size 
of the first sheets of colored glass made it necessary that 
the designer should execute his work in small pieces, 
insuring a j uxtaposition of color. Much of the beauty 
which we now recognize and admire in old work is due 
to the fact that the artist or artisan was forced to 
subdivide his design into almost infinitesimal pieces 
in order to execute the same with economy in reference 
to material employed. Many happy accidents have 
thus been handed down to us. 

The celebrated windows at Notre Dame owe their 
great brilliancy and charm of color to the above-men
tioned fact. The celebrated glass at Saint Chapelle, 
so much written about, owes also its effect to this min
uteness of detail. 

The windows of the Seven Sisters in York Cathedral, 
England, are said to have been made by apprentices, 
and also, we are told, were executed from a lot of rem
nant glass that was supposed to be practically worth
less. The result obtained was so successful, and has 
been so m uch praised by connoisseurs from that time 
to the present., that these windows now stand as pos
sibly the best example extant of their peculiar kind of 
work. 

If we look at the early Dutch, Belgian, French, or 
English specimens, we find practically the same influ
ences at work in all these different schools-a certain 
simplicity of background with an elaboration of detail 
in some one central point, in most cases an escutcheon 
or family coat-of-arms. In the early Swiss glass we  
find this idea of  centralization of  ornament carried still 
further, while the regular escutcheon, family coat·of
arms, etc., were executed as in other cases, and 
imaginative center pieces were invented by the de
signer. Great numbers have been handed down to 
us, filled with all sorts of fantastic castles, knights, 
etc., just as the mood happened to strike the artist or 
artisan at work. 

More elaborate glass treatment is to be found i n  the 
early figure work placed in the large cathedrals and 
churches throughout Europe. Here the same influ
ence was at work, and in almost all cuses secured an 
excellence of color which could not have been obtained 
by preconceived design, and that was the necessity of 
the workman to so subdivide his design as to represent. 
all details by very small pieces of glass. The result in 
these larger windows was the same as in the smaller 
lights already mentioned, and beautyand j uxtaposition 
of color was obtained, unsurpassed, unrivaled even at 
the present day. 

Age has also added to the beauty of cathedral glass. 
The climate in certain countries, especially in England, 
has so soiled and dimmed these windows that they now 
have a n  artistic quality of color unrivaled by any work 
produced at first hands. This point was most strik· 
ingly exemplified when, a few years ago, an attempt 
was made in England to cleanse certain of the old 
cathedral windows, the beauty of which had been 
famous for many centuries. No sooner had the work
men performed their task than the windows were 
found to be crude and garish i n  color, much of the 
very quality which had caused them to be models for 
later glass work was destroyed, and the value of the 
windows completely lost. This is but one of the many 
instances which could be given to illustrate the state
ment that the peculiarity of the color of the old win· 
dows is produced by age and accident more than by 
the ability of the glass workers first executing them. 

The modern glass worker is expected to obtain the 
rare color of the old work with the more perfect design 
and drawing of modern times. The task is not an 
easy one. In order to  obtain the brilliancy of  color of 
the old cathedral glass, the modern designer m ust of 
necessity so subdivide his window as to gain the same 
juxtaposition of color by the use of very small pieces. 
As these pieces are of necessity fastened together 
by the leads. the result is a large mass of black 
in the completed window. For this reason many 
of our most prominent designers have lowered the 
tone of glass so that their windows are almost 
black; in fact, the color is visible only on a bright, sun
shiny day. This depth of color has been called for by 
the great number of black lines introduced, and by the 
mechanical necessity of putting the glass together with 
leads. An effort is being made at the present time to 
overcome this difficulty. The modern designer is at
tempting-with what success will soon be shown-to 
produce a stained glass window which is not only rich 
in color by the juxtaposition of different tones, but is 
also light in color. The mechanical difficulties are 
very great, but the improved leads now used, and the 
modern stiffening bar, it is hoped, will be able to over
come these. 

In household work the modern designers may truth
fully be said to have far surpassed the work of their 
ancient fellow-craftsmen. Outside of the simple, clear 
leaded lights of the Dutch and Belgian school, and the 
heraldic light of the middle ages with their coats-of
arms, escutcheons, etc., little household glass can be 
said to have been executed up to the present time. 
Now, however, this hal; been changed. Every build-

J ,ieutifi, �uteti,au. 
ing of any im portance has some small portion of leaded 
glass. Every city hall, every State bouse, every private 
residence of any importance, has one or more leaded 
lights, in many cases a great number, and this con
stant demand for leaded work has created a school of 
glass in America which is unsurpassed by any other at 
the present day. The use of the delicate American 
opal for the accentuation of the ornament against a 
background either in clear white, white rippled, white 
Venetian or white cathedral, has opened up a field of 
design which has never been equaled.-Kate Field's 
Washington. 

• •• • 
A FENDER FOR CABLE OR TROLLEY CARS. 

@orresponilence. 
Repairing COllllllutatorll. 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue of April 27, G. H .  G. asks for some 

composition for filling cracks in a commutator. You 
reply that the only way to repair will be to take the 
commutator apart and replace the mica. But if he 
happens to have no appliances for this work, a tem
porary repair can be made of thick shellac solution 
and dry plaster of Paris. Fill the crack with the shel
lac, then put on the plaster, kneading with a knife 
blade until it is stiff and smooth. Let it dry five or six 
hours or longer before scraping off the top even with 
the surface. It should be thoroughly dry before the 
arma t ure is uRed. 

I have used this method for repairing street railway 
motor armatures for more than a year, and no arma
tures h ave come back in that time for a fault due to 
this filling. A. A. 

Covington, Ky. 

A New Italian Lake. 

The illustration represents a light and inexpensive 
device, readily transferable from one end of the car to 
the other, for picking up and carrying without in
jury until the car is stopped persons who may be 
caught in the way of a moving car. It has but few 
parts, may be l'eadily raised and lowered by the grip
man or motorman, and its supports are clear of the 
tracks, bumpers, and drawheads of the car. It has been 
patented by Mr. Louis F. Trinchard (add ress in care of 
F. Querens, Jr .. P. O. box 905, New Orleans, La.) The 
main frame of the fender consists of two end bars, 
shown in full in the small figure, and a front bar held To go to bed in a plain and to get up on the banks 

at its ends in the eyes of the end bars. A central in- of a lake, to lie down an agricultural laborer and to 

termediate semicircular socket section of the end bar wake a fisherman, is not a common experience, says 

rests on a pivot bar of a bifurcated hanger, there the Florentine correspondent of the Scotsman, even in 

being a latch above the pivot bar, and the rear end these days of telluric storm and seismic convulsion. 

of each end bar is received in an opening in a trans. Such, ho wever. is precisely what has just happened, 

verse suspension bar connected by a yoke with a and not many miles f!'Om Rome. Alighting at the sta

bridge bar just behind the dashboard, as shown in tion of Monte Rotondo, famous for a Garibaldian 

the broken·away portion of the main view. On this victory, which preceded by a few days the Garibaldian 

bar is an elbow lever connected with a hand lever defeat at Mentana on November 2, 1867, you proceed 

by moving which to the right or left the fender ma; I to Leprignano, not far from Castelnuovo di Porto. 
This is a hamlet numbering about one thousand "ouls, 
chiefly agricultural in their calling. It stands some 600 
feet above the sea level, on a plateau to the right of the 
Tiber, near the valley watered by the Gramicia tor
rent. Few visitors but those interested in Etruscan 
antiq uities are ever seen at Leprignano, quite unattrac
tive as it is, except for the ruins of Capena, that an
cient Etruscan city whose importance may even now 
be gaged by the number and quality of its tombs. On 
the morning of  the 8th instant, however, the little ham
let was conscious of a profound rum bling, the prelim
inary to further sounds of similar import, announcing 
the noise it is now making in the world. On the 12th 
and 13th the rumbling was repeated, and on the latter 
date it was found that the EOil occupying a space of 
six hectares had collapsed, and that the vacuum had 
been filled with water, forming quite a respectable lake. 
Sulphurous gases bubbled up to the surface, disclos
ing the springs from which the lake is fed, while from 
its raw margin emanated similar exhalations, finding 
their vent throngh the numerous cracks that run their 
eccentric course around it. All the countryside turned 
out to witness the improvised sheet of water, and some 
young peasants, more adventurous than their fellows, 
advanced toward the brink, only to feel the earth giv
ing way beneath them and to get a good ducking. 
The extreme unsteadiness of the surrounding- soil, 
indeed , favors the view that the lake will gradually 
widen in circumference, for already there have been 
land!llips at various points of its margin, followed im· 
mediately by a rise of the water. 

TRINCHARD'S CAR FENDER. 

be raised or lowered. The front bar of the fender 
frame has at its ends rollers adapted to travel on 
the rails when the fender is lowered. 

• • • 
Well Cared FOI·. 

This means much in homing pigeon keeping. Your 
feed must be of the best, and your supply of water the 
freshest and in plentYj also a pan of grit and ground 
oyster shells, good sUlall Canadian peas, and some 
vetches, together with hulled oats, are the correct 
standard feed for the American racer at this period, 
with a few handfuls of small corn during an occasional 
cool spell or after a hard fly, and you must not forget 
the bathtub on every bright and warm day. The bath
tub for the racing homer, I think, is a superh institu
tion and works wonders, despite the fact that very 
many of the best Belgian fanciers rarely supply them 
to their birds. It is within the power of any of our 
young flying fanciers to bring theil' birds into fit racing 
condition, if they are patient, attentive, and watch 
their birds closely, giving them the best quality of feed 
obtainable. and not try to breed from and race their 
birds at the same time. All this, coupled with a clean, 
sweet loft, ample ventilation, and enough exercise 
without fatiguing them, will certainly have good re
sultsj but if they think all this too much trouble and 
feed and breed indiscriminately, with lots of hemp 
seed, common and cracked corn, and lazily loaf around 
in the sunshine and the loft all day, then they will 
score more misses than hits, and the 200 miles station 
will settle them sure.-Amer. Fancier. 

Honors for Lord Rayleigll. 

The fortunate discoverer of argon has been made the 
recipient of the Faraday medal, which is a gift of the 
London Chemical Society. 

A recent issue of the SCIENTIFIC AMERICAN (May 
11, 1895) in a review of the late meeting of the National 
Academy of Sciences, held in Washington, also calls at
tention to the fact that the Barnard medal was this 
year given to Lord Rayleigh for his discovery of argon 
in the atmosphere. 
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Fires Caused by Incandescent Lalllps. 

An i nvestigation into the cause of a fire in a Winter 
Street dry goods store, in Boston, recently, resulted in 
demonstrating that an incandescent electric lamp will 
generate sufficient heat to set inflammable material 
into a blaze. The fire in question, for which a still 
alarm was given, was caused by allowing an incandes
cent lamp to remain for a few moments on a pile of 
cotton cloth in the packing room. The person in 
charge left the room for a few moments, not dreaming 
but that it was safe to leave the lamp on the cloth. 
When he returned the cloth was blazing. The fire 
was soon put out, and not much damage was done. 

This case recalls one reported from Louisville, Ky .. a 
few months ago, the Boston Journal of Common adds, 
which demonstrates the same thing. The fire started, 
says the Insurance Herald, while the window dresser 
was preparing a Christmas snow scene. The window 
was lighted with incandescent lights, which it appears 
had not been changed for a year, except when made 
necessary by accidental breakage. The carbon in an 
incandescent globe has a life of 600 hours, aud as it 
wears out the carbon loop offers increasingly less resist
ance to the current. and, therefore, increasingly more 
heat is thrown off upon the glass bulb and even upon 
the metal stems to which the globes are affixed. When 
a new light is attached the globe becomes only warm 
under continuous use, but after it gets old the globes 
are hot and the stems attain burning heat. The 
dresser was filling the floor of the window with loose 
cotton upon cheesecloth, to repre�ent snow. This was 
packed closely around the stems and globes of the 
electric lights, and there is  no doubt that the inflam
mable cotton, touching the burning hot stems and 
globes1 caused the fire. 



J cieutific �tutricau. 
THE AMERICAN YACHT DEFENDER. I It is of course still a question whether the Defender ment of the desert has developed one of the most re-

The series of races in which the Valkyrie, as the will be selected to compete, but there seems to be a markable intelligences ; and incidentally, an animal 
British champion, attempted to win the America's cup very general opinion that the safety of the America's and a plant have come to be mutually dependent upon 
in competition wIth the American yacht Vigilant took cup rests almost entirely with the Defender, for each each other for existence." The favorite cnltivated 
place off Sandy Hook in the antumn of 1893, the first new boat has been better than the last. The interna- plant of these ants is the familiar buffalo grass. 
race being sailed Saturday, October 7, the second, tional yacht races have promoted an honorable. rivalry Co-operation in Plants.-Although in some cases it 
Monday, October 9, and the third, Friday, October 13, 

I 
among yacht designers, and serve the wholesome pur- is difficult to distinguish between true parasitism and 

in all of which the Vigilant was victorious. Now work I pose of quickening patriotic feeling. symbiosis, says Mr. George Clayton, in a recent paper 
is heing rapidly pushed forward on an American yacht I • ' . '  - on this subject, and to pronounce definitely that the 
which has been aptly named Defender, which will pro- Natural History Notes. host plant does not get some advantage from the para-
bably compete with a British yacht next September The Dancing Hammerkop.-The hammerkop, a bird site that feeds upon its juices, yet innumerable cases 
for that great blue ribbon of the sea which still re- of peculiar habits, is found in Cape Colony, some other are known in which the two plants in union mutually 
mains in the land of its naturalization. After the de· parts of Africa and in Madagascar. It is something benefit each other, and the term applied to such unions 
feat of the Valkyrie Lord Dunraven's challenge was of : like a heron or stork, has a melancholy gait, lives on would be symbiosis. Symbiosis may then be defined 
course a foregone conclusion, and all yachtsmen and fish and frogs and is considered in Africa a bird of ill as the associated existence of two or more plants for 
the general public as well are looking forward to the omen. Under its q uiet appearance it nourishes purposes of nutrition. 
races which will be sailed off Sandy Hook in a few resthetic tastes. When it casts off its sober demeanor, Unlike parasites, two symbiotic plants living in 
months for the time honored trophy, for yacht racing it indulges in a fantastic dance. In a state of nature, union each supplies its partner with materials that 
probably appeals to a much larger section of the com- two or three join in the dance, skipping around each the partner requires ; a reciprocity system being the 
munity than any other form of sport. The most im- other, opening or closing their wings. They breed on rule of their combined existence. Many of the forest 
portant concession granted to Lord Dunraven this year trees or on rocky ledges, forming a huge structure of trees, common shrubs, etc. , have attached to their 
was the right to choose his boat as the New York sticks. These nests are so solid that they will bear the roots fungoid partners which, absorbing from the 
Yacht Club does at present, so that in all probability weight of  a heavy man on the domed roof without col- ground moisture and mineral matters, hand these 
not only the Valkyrie lIT. which the Dunraven syndi- lapsing. The entrance is a small hole, placed in the chemicals over to the larger tree, receiving in return 
cate are building, but the Fife cutter Ailsa will be least accessible side. I n  a lonely rocky glen, Mr. starch and other organic materials, which the tree has 
brought over and trial races sailed off Sandy Hook to Layard once counted half a dozen of their nests, some formed in its foliage. The black poplar and m any 
determine which shall be the British champion. almost inaccessibly placed on ledges of rock. One other plants have the thread-like filaments of fungi 

In America we have, as it were, put all our eggs in nest contained at least a large cartload of sticks. They woven over their roots. 
one basket, and are relying almost entirely on the occupy the same nest year after year, repairing it as In the first instance. the root which descends from 
Vanderbilt-Morgan-helin boat Defender, which the required. The female is credited with thejoiner work the germinating seed into the ground becomes en
Herreshoffs are building at Bristol, R. I., as this boat and the male is the decorator. On the platform out- tangled with the myceloid filaments of the fungus al
will probably have to race against the pick of two side the inner portion he spreads out all kinds of ob- ready existing in the soil, thenceforward the connec
modern cutters designed by the two foremost naval jects of virtu, brass and bone b utton:<, bits of crockery tion continues until death. As the root grows onward 
architects in Great Britain. The order for the De- and bleached bones. the mycelium which invests it grows with it, ac
fender was placed last January with the Herreshoffs, If a knife, pin, or tinder box were lost within some companying it whatever direction the root may take. 
who are undoubtedly the greatest yacht designers in miles, the loser made a point of examining the ham- The n umber of plants having symbiotic relations of 
the world, and they are under contract to deliver the merkops' nests. Indeed, were it not that hyenas, the kind described is very large, most of the Ericacere, 
yacht June 15, and her trial races will be sailed soon leopards, and jackals ranged in their vicinity, it is Coniferre and Cupuliferre co-operating with subterra
after to see if any modification as to rig is required. highly probable that man's curiosity or resentment nean partners. It is notable that the chief species of 

The Defender is a sloop yacht. The approximate would have often extirpated these i nteresting artists. flowering plants which are symbiotic are gregarious in 
measurements are as follows. The exact measure- or, at least, destroyed habits founded upon leisure and character, and, like the oak, fir .  heather, etc. , form 
,nents have not as yet been made public, for from immunity from persecution. large forests, or moors, and one may be filled with 
the time of  their conception until long after The Courting of Animals. -This bubject seems to wonder at the magnitude of the immense colonies of 
launching the cup defenders have ever been mysteries prove attractive to many naturalists. In Vol. X of subterranean fungi which must exist interlacing them
to the public, and the present yacht is, if anything, the " Transactions of the Wisconsin Academy of Sci- selves at the roots of such forests of trees. 
more so than the preceding ones. This secrecy must ences," there is a highly interesting paper by Mr. and It will also be plain why there is such a profusion of 
be main tained, so as to keep the lines and dimensions Mrs. Peckham on the " Courtship  of Certain Spiders." fungi of all kinds in forests and round the roots of cer
from rivals and those interested in the challenging It seems to be the case that the sharpne8s of vision in tain trees. The lichen is now almost generally ad
yacht. spiders is accentuated by love. A male of Satis pulex mitted to be of a composite character, each lichen 

The present figures, although in some instances was put into It box in which was a female of the !>ame being comprised of (1) a fungus made up of a web of 
unofficial, will probably be but little out when com- species twelve inches away, and the male " perceived myceloid threads with (2) an alga in its interior, the 
parison can be actually made. her at once, lifting his head with an alert and excited combination of alga and fungus thus forming the one 

The Defender is not far from 126 feet over all and expression, and went bounding toward h er." By ex- lichen plant. 
between 89 and 90 feet at the water line. The beam periments it was proved that this recognition was The myceloid threads of the fungus, being most ex
is about 23 feet. draught about 19 feet. She has no really due to sight. These results are interesting, be- terior, fulfill the function of gathering from the air 
auxiliary centerboard forward, but is an out and out cause some have affirmed that spiders cannot see moisture, while its partner, the alga, owing to its hav
keel boat. She has a 35 foot lead bulb weighing 60 nearly as far as twelve inches. Further e:xperiments ing chlorophyl, manufactures starch and other chellli
tons. In the lead bulb of the Defender, Herreshoff seem to show that spiders can differentiate color. M. ca.ls ; thus here, again, the partners supply each other 
has remedied a serious defect in the Vigilant. Where Racovitza, a Roumanian naturalist, has been stUdying with matter necessary for the life of both. 
the latter in a heavy sea pounded with her flat outside the courting and marriage customs of the octopus, and A most interesting proof of this union is afforded by 
ballast, the Defender will rise and fall without pound- in a recent number of the " Archives de Zoologie Ex- the fact that a lichen may be actually synthesized by 
ing, as the egg-shaped form of -her ballast gives easy perimentale" he gives us some of his observations. It . sowing certain algre along with certain definite fungi 
entrance and withdrawal. is satisfactory to know that the octopus does not, as I I in a favorable place, when the two separate plants 

The Tobin bronze plates, as used in the Vigilant, some have thought, behave brutally in its love affairs. amalgamate and interweave their cells, with the result 
have been superseded by manganese bronze plates M. Racovitza assures us that " there is nothing more that a lichen is formed. 
below the water line, and above it as far as possible than a courteous flirtation," and that " the male be- - . , -
they are of aluminum with an alloy of about ten per haves with a certain delicacy toward his companion." Sleepy Grass. 

cent of copper to resist corrosion and give added -Science Gossip. In some parts of New Mexico there grows a grass 
strength. Agricultural Ants.-Prof. W. J. McGee, of the gov- which prodnces a somniferous effect on the animals 

Not only is the upper portion of the plating of the ernment scientific corps, recently paid a visit to some that graze upon it. Horses, after eating this grass, i n  
Defender o f  aluminum, but t h e  deck beams themselves very remarkable farmers in Sonora, Mexico. These nearly a l l  cases sleep standing, while cows and sheep 
are of the sallie material, and the saving in weight are the so-called agricultural ants, which plant fields almost invariably lie down. It. has occasionally hap
over steel will be more than double the amount saved of grain and regularly harvest their crops, upon which pened that travelers have stopped to allow horses to 
by the plating. The total saving effected by the use they depend wholly for food. In fact, should the feed i n  places where the grass grew pretty thickly, 
of aluminum is estimated at seven tons. which is ex· crops fail, they would perish of famine. On the other and the animals have had time to eat a considerable 
pected to tell greatly in favor of the Defender in the hand, the cereals that they grow have been specialized quantity before its effects manifested themselves. In 
races. A dispatch from Boston states that the mast by cultivation, like the wheat and other grains of the such cases horses have gone to sleep on the road. and 
is 102 feet long ; boom, 102 feet ; gaff, 64 feet ; human husbandman, and would q uickly disappear if it is hard to arouse them. 
bowsprit, 44 feet ; topmast, 61 feet 2 inches ; spin- the attention of the insects was withdrawn. The effect of the grass passes off in an hour or two, 
naker pole, 72 feet. These dimensions may be The fields of the farmer ants cover scores of square and no bad results have ever been noticed on account 
slightly decreased in fitting. It is said that the De- miles in Sonora, a large part of which is quite densely of it. Cattle on the ranches frequently come upon 
fender will have 7,000 square feet of canvas in populated b y  them. The home of a colony is marked patches of this grass, where they feed for perhaps half 
mainsail alone, and her total sail area will be from ordinarily by a circular clearing from five to thirty feet an hour, and then fall asleep for an hour or more, when 
12, 500 to 13,000 square feet. The distance from the in diameter, on which nothing is permitted to grow. they wake up and start feeding again. 
deck to the hounds will be about 72 feet. The De· This serves as a sort of parade and exercise ground. The programme is repeated perhaps a dozen times, 
fender's principal gain in sail llrea will be in the main- Around the clearing is a ring of luxuriant grass from until thirst obliges them to go to water. Whether, 
sail, the spinnaker being somewhat smaller than that three to t wenty feet wide. On the seeds of this grass like the poppy, the grass contains opium, or whether 
of the Vigilant. One of the most interesting features the insects subsist. planting it every spring and garner- its sleep-producing property is due to some other sub
of the Defender is the manner of working the sails. ing the crop in the autumn. Across the rings which stance, has not been determined.--Pearson 's Weekly. 
All the halliards will be led below through tubes in surround formicaries run turnpikes a few inches wide, Mr. Frederick V. Colvill, Botanist United States De-
the deck, and they will be worked by means of power- connecting farm with farm for many furlongs. partment of Agriculture. says : .. The so-called sleepy 
ful winches. In the region described there is practically no vege- grass mentioned in a recent article in Pearson's 

The main sheet will also be led below, where it can tation except the grasses cultivated by these ants. Weekly is known technically as Stipa viridula ro
be handled by a few men with the aid of a winch. The latter appear to keep down and exterminate all busta and is known from reliable persons to have a 
Possibly the Fame may be done with the sheets of the other plants, such as cacti, grease wood and mesquite. narcotic effect on horses and other stock." 
head sails, but many of the details of the yacht are The plants naturally prevailing in that part of the • f • , • 
still kept secret. Much of the heaviest work of trim- country are entirely absent from the most thickly IT is often supposed that boys in growing keep ahead 
ming sheets can thus be carried on below the deck. 8ettled farming districts. In short, these insects have of girls ; but recent measurements disprove this. The 
leaving the deck itself clear for other work. Our full developed an art of agriculture peculiar to themselves, boys, up to their eleventh year, were found torun about 
page engraving represents the Defender as she will have llIa�e c

.
on

.
quest of t�e land for their needs and I a quarter to half an inch taller than the girls. They 

probably appear at the race with spinnaker set. Our have artIfiClalIzed certam cereals as thoroughly as I were then overtaken by the girls, who surpassed them 
smaller views give a side eleva.tion and a half bow, half maize and barley have been artificialized hy m an. j in height till their sIxteenth year, when the boys again 
stern elevation. .. Thus," says Prof. McGee, .. the rigorous environ- grew faster than the girls, and came to the front. 
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SUSPENDED RAILWAY SYSTEMS. 

The subject of rapid transit is now at
tracting great attention in wany of the 
large cities of the world, including Paris, 
Berlin, Boston and New York. Among 
recent projects for urban transportation 
is one in which the cars are s uspended 
and the motive power is electricity. In 
this form of aerial railway a derailment 
would be practically impossible, the cen
ter of gravity being very low. 

M. Langen has designed such a road 
for Berlin and other places, and the sys
tem is adapted both for ordinary rapid 
transit or for high Ilpeed service, for he 
considers that the enormous speed of 186 
wiles per hour may be attained. We 
give some illustrations of his design. 
Figs. 1 and 2 show an elevation and sec
tionrrl view of the electric motor and its 
mode of attachment to the car. The de
railment of the wheels is prevented by 
the friction plates. The wheels are se
cured to the motor case in the usual way 
and are supplied with springs to take u p  
shocks_ The car i s  fastened t o  the motor 
through the medium of a center pin, e, 
which permits of a certain amount of 
lateral play. The oar is suspended by 
springs which render riding easy. Each 
truck has four wheels. Each car is pro-
vided with two motors as shown in Fig. 5. Each truck 
is also provided with brakes which seize the rail at 
both the top and bottom. 

In addition to the invention of the passenger car, 
M. Langen has designed an inspection car, which is  
suspended in the  same manner but has only one elec" 
tric motor. On the other truck is a gas or petroleum 
Illotor which actuates the running gear if the supply 
of electricity fails. If the motors of the cars or the 
supply of electricity should fail, owing to a break i n  
the line, the passengers c a n  b e  conveyed t o  one o f  the 
cars of the other line. The expense of the new system 
is not as great as in most other schemes for aerial 
transportation. The cars make comparatively little 
noise and curves are passed with ease. The girders 
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Fig. a.-THE CARS SUSPENDED OVER A CANAL. 

Fig. 4.-THE RAILWAY AT A FLOOD GATE. 

TRIPLEX SERVICE RAPID TRANSIT SYSTEM. 

comprehensive plan, specially designed to meet and 
accommodate the great and rapidly illcreasing popula
tion of this metropolis. He designates it the Triplex 
Service Rapid Transit System. Suitable piers or towers 
are locatpd at. intervals, from which several independent 

street travel, and the cars will be sus
pended, say 16 feet above the surface of 
the ground, suitable places with steps 
being providea where the cars stop for 
passengers. The inventor says : The pas
senger does not have to step in front of 
a passing vehicle, thus endangering life, 
does not have to wait for a vehicle to 
pass ; and the car, when boarded, does 
not have to wait for any obstructing ve
hicle to pass or get out of its way while 
running, and is ready to proceed at once 
when boarded, and can continue its jour
ney with unabated speed, until a passen
ger is ready to board or land, thus saving 
from ten to twenty per cent of time, be
sides the saving of time to all other traffic, 
by leaving the street almost entirely free 
for all other vehicles. 

The three roads combined, of the sus
pended triplex system, can be built to 
carry twice the number of passengers 
that all the New York roads combined can 
at the present time accommodate, while 
the cost of construction will be compara
tively small. 

---------.. � .. �------
Bilge Keels. 

Sir William White, K. C.B.,  LL. D., 
the Director of Naval Construction, was 
the author of a paper entitled " Notes 

on Further Experience with First-class Battle Ships," 
which was read at the recent meeting of the Insti
tution of Naval Architects. In the course of his 
paper, Sir WIlliam said that, as an experiment, the 
Repulse had been fitted with bilge keels, so that she 
might be tried in company with sister ships belonging 
to the Channel Squadron. These keels are about 200 
feet in length and 3 feet deep. 

The Resolution (without bilge keels), by orders from 
the Admiralty, had been purposely kept in very nearly 
the same condition of stability as the Repulse. COIll
paring the returns from these two ships, it appears 
that the Resolution on olle occasion reached a maxi
mum inclination to the vertical of 23', whereas the 
Repulse never exceeded 11°. The mean angles of oscil

which support the tracks are 
constructed on the cantilever 
plan and are s e c u r e d  to 
columns, various s t y  I e s of 
which have been devised to 
suit the conditions of the 
streets on which the railway 
is to be built, as a single 
column and double column 
support. Fig. 5 shows the 
trial line which has been 
erected at Deutz, which is 
across the Rh i ne from Co
logne. I<'ig. 6 shows a design 
for the suspended electric rail
way intended for a crowded 
Berlin street. The cars seat 
fifty perSOllS each and access 
to them is gainea from sta
tions which are b uilt at con-

lation were, of course, consi
derably below these maxima 
-probably about one-half. 
The Royal Sovereign a n d  
Empress of India were also i n  
company. The condition of 
coal stowage in these two 
ships at the time gave them 
greater stiffness and a q uicker 
period, which, under the con
ditions of weather and sea, 
caused rather heavier rolling 
than in the Resolution. In 
view of this experience, al
though the trial was limited, 
and n o t  representative of 
many conditions occurring at 
sea, it was decided to fit all 
the other ships of the class Figs. 1 and 2.-ELEVATION AND SECTION OF THE ELECTRIC MOTOR. 
with bilge keels similar to 

those which had proved so effective in the Repulse. 
This work was completed for the ships of the Channel 
Squadron during their annual refit last summ('r. It 
has since been carried out in all the other sllips of the 

venient intervals. The current is supplied to the 
motors by three wires which are carefully insulated 
and protected from contact with other wires. The 
current is suppl ied on the well known block system, 
and if a car should be tem-
porarily stopped between 
stations, tbere is no chance 
of the next car colliding, a� 
no electricity is snpplied 
to the block following tbe 
one where stoppage oc
curs until the car which 
has stopped bas left the 
block. An electric brake 
is also automatically ap
plied. 

The first c o n  c e s s i o n  
which has been given to 
the p r o m o t e r s  of tbe 
Langen system has been 
granted by tbe cities of 
Elberfeld and Barmen. It 
is decided to build within 
a year an aerial line be
tween the two cities. The 
contract was signed to
ward the end of the year 
1894. For our engravings 
ana the foregoing particu
lars we are indebted to the 
Revue Universelle. 

tracks are supported on the suspension plan, and from 
trucks on these tracks the cars are suspended. The 
cars of the differen t tracks may run at uifferent !!peeds. 
The lower line of cars is intended to accommodate the 

Coming n o w  n e a r e r  
home, we will give a few 
particulars of the system 
proposed for New York 
City and vicinity by MI'. 
.T_ R. Hawkins, of Mount
ainville, N. Y_ It b a very Fig. 5.-S USPENDED ELECTRIC RAILWAY-TRIAL LINE AT DEUTZ, NEAR COLOGNE. 
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class. On the cruises of the 
Channel Squadron which 
have taken place s i n  c e 
bilge keels were fitted there 
have been but few oppor
tunities of obtaining proof 
of their practical value. So 
far as experience has gone, 
however, there is a con
sensus of opinion among 
officers in command that 
rolling has been greatly  
reduced by the bilge keels. 

As regards the influence 
of bilge keels on speed, the 
practical test of actual ser
vice proves that there is no 
sensible reduction i n  Epeed 
for power, or material in
crease in coal expenditure 
for a g i v e n  speed, at a 
given draught, and with 
the bottom in similar con-
dition. 

••• 
A TEXAS hailstorm on 

April 24 made sieves of 
frame houses, blockaded 
the Great Northern Rail
road, and k i l l  e d large 
numbers of l ive s t o c k. 
Tbe bailstones are s 11 i d 
to have been as large as 
hen's eggs. 
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English Locolllotive Cabs. 

Writing to Engineering (London) Mr. Clement E. 
Stretton severely criticises the English practice of de
priving locomotive engineers of all shelter from the 
weather while engaged in the performance of their 
duties. He says : 

The recent collision at Binegar, which was caused by 
the driver and fireman trying to obtain shelter upon a 
bitterly cold night when running tender first, should 
be the means of obtaining far more protection for en

the folly of this mode of procedure, and contented him- every cent I had in a gold mine venture. In all the 
self with merely shaking and tossing his head. Then counties bordering on the bay, and i n  fact all along 
J.IJ. took up the attack, walking round and round the the coast, wild geese occupied the wide and open 
tree, shouting loudly and calling Mr. " Bisa " all kinds plains by the hundreds of thousands. I have seen more 
of names ! After this some canes of the succulent su- than a thousand acres of these big fowl pasturing in a 
gar plant were i ntroduced, and the poor beast, being solid block, and that many cattle feeding couldn't 
i n  a very low condition, soon learned to take them out have cleared the grass away as completely as those 
of hi» master's hand, though showing some shyness at geese did. I heard that the killing of these geese for 
first. In course of time he would allow himself to be market had grown to be a great industry, and that 
patted, and eventually became so tame and fond of his some lllen were getting rich at it. Ranchers were also 

gine drivers than they at 
present have. Unfortu
nately several locomotive 
engineers appear to stil l  
hold the old opinion that 
" to provide a comfortable 
ca b would render the men 
careless," and also add to 
the cost of the engine. The 
wishes and requests of the 
engine drivers and firemen 
to be provided with better 
cabs, and also that those 
engines which regularly 
are working tender first 
should be provided with 
weather boards upon the 
tenders, seem to receive 
very little attention, for 
nothing has at present 
been done to provide better 
protection to drivers gen
erally. 

offering a bounty for the 
geese, as cattle raising was 
becoming an i mport,Rnt 
business, and the geese pre
empted so much of the 
pasture area that the loss 
was serious to the cattle 
men. I scraped enough 
money together to buy a 
gun, and abandoned gold 
mining for goose hunting. 

Probably no greater dif
ference in " cabs " can be 
seen than in the various 
engines working over the 
metropolitan line�, where 
the engines of one com
pany will be found to have 
a complete " cab " and 
shelter provided for run
ning in either direction, 
lmt the engines of another Fig. 6.-PROJECT FOR AN ELECTRIC SUSPENDED RAILWAY FOR BERLIN. 

" When hunting for wild 
geese on those plains first 
began, the hunters were 
able to crawl up on them 
as they ff'd and get within 
easy gunshot. But the 
geese soon got on to the 
sportsmen, and by and by 
no one could get within 
half a mile of a flock. Hid

ing in grass blinds was tried 
and worked well for a time, 
but the cunning geese sized 
the blinds up at last and 
wouldn't come anywhere 
near a bunch of grass. So 
something had to be done. 
Some one had noticed that 
cattle feeding on the plains 
could crop the grass al
most on the heels of a host 
of geese, and the fowls took 
no notice of them. He 

company have no covering 
whatever over the men. There is no possible reason I master as to leave the herd and come up to the veran
why various engines, performing the same service, I da when called, and receive scraps from the table as 
should be so differently constructed, nor is '"here any I his reward. Of course he had to do his daily task on 
reason why the American engine driver should be able the cultivation, but showing himself still uncertain 
to perform his duties in comfort and yet that the same with the native plowmen, the planter devised. the plan 
protection should be refused to the English driver. of utilizing him as an ambush for wild duck shooting, 

• '.' • these birds being quite accustomed to the herds of vil-
SPORTING OXEN AND BUFFALOES. lage buffalo which graze along the margins of the j bils 

A correspondent of the Graphic, London, writes from and lagoons. After some practice this bull became 
India : Some years ago a friend of mine, known in very steady under fire and enabled his master to make 
the district as J. J., was manager and part owner of some big bags. 
a Behar indigo factory. Being short of factory oxen, A correspondent of the N. Y. Sun says : " I  made a 
he purchased from some natives a n umber of b uffaloes good deal of money in the early days of California, 
to work in the plow. Among this draught was a full when we used to stalk wild geese with oxen. Stalking 
grown bull which was of such a savage and morose geese with oxen may sound a little queer, but that's 
disposition that the na-
tives could do nothing with 
him - he would charge 
them again and again, and 
could only be approached 
by jamming the herd in a 
illass round him i n  the 
" Bail-Khana," or bullock 
house. J. J. was rather a 
good hand at breaking in 
" Cutcha" horses; the fancy 
took h im to try and tame 
the bull buffalo. So he 
told his " jemadah" to have 
the animal securely fast
ened in the shade of a large 
pepul tree which grew i n  
the compound i n  front of 
his bungalow veranda. 
Then he forbade any of the 
servants to go near, and 
took the entire charge of 
the " bisa " himself. For 
a long time he fed him 
very sparingly, and when
ever he was passing the 
pepul tree he would go 
near and talk to the bull 
in a full deep voice ; some
times using very flowery 
Hindostani, in which he 
made frequent allusions of  
a defamatory character to 
bull  buffaloes in general and the direct ancestors of this 
one in particular. These remarks were often emphasized 
by reconrse to a rather heavy bamboo " lathi " which 
was kept handy. The animal would charge J. J. in 
the most savage manner, but as he  was securely fast
ened to the tree, and his trainer took good care to keep 
some little distance beyond the end of his tether, these 
onslaughts were of little avail. Moreover, they were 
always lllet by a sharp crack on the nose by the afore
said bamboo. Soon the " bisa " began to awaken to 

A SPORTING BUFFALO. 

the way we used to hunt 'em in the early days. A 
good stalking ox, I want to ten you, was a val uable 
bi t of property forty years ago in California, and we 
used to talk about him and discuss his points just 
about the same as sportsmen nowadays discuss the 
points of their bird dogs. A good stalking ox could 
earn his owner anywhere from $50 to $100 a day if the 
owner himself waf> any good, and enjoyed. the SpOl·t as 
much as the hunter did. 

. .  I went to California in 1851, and promptly dropped 
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had an ox that was even 
tempered and accommodating, and one day he t urned 
it loose and let it feed along toward where a tremen
dous flock of geese were pasturing. Now and then 
he'd hurry the ox up a little, walking close to it on the 
side away from the geese. By and by the ox got close 
enough to the geese to satisfy his owner, who stood 
still until the ox had passed on out of the way. Then 
he emptied one barrel of his gun into the flock on the 
ground and gave it the other as the birds rose. He 
picked up sixty-two geese. The ox was somewhat 
surprised, but didn't object to repeating the operation 
next day, when it was equally successful. Geese were 
worth a dollar apiece. That was the origin of stalking 
wild geese with oxen. In less than a month there 
wasn't a goose hunter along the coast who didn't have 

J 
I ll, 

a goose-stalking ox." 

The Toothpick Indu8try. 

Insignificant articles like 
the toothpick represent the 
investment of millions of 
capital, the employment of 
skilled labor, utilization of 
the latest inventions, the 
consumption of vast quan
tities of wood, and the 
operation of a long line of 
complex activities. These 
small articles play an im
portant part in the eco
nomies of all civilized na
tions. To stop at once the 
manufacture of toysa ndall  
not really needful articles 
in these nations would be 
to put a stop to a large 
part of the working and 
producing forces that con · 
stitute the origin of civili· 
zation. Some European 
na tions live mainly by their 
work on articles that are 
really only mere toys and 
playthings. In the United 
States we are rapidly add
ing to our productions all 
the wares that find favor 
ahroad, while we have 

originated scores of novelties i n  the amu�ement line 
that are being sold and i mitated abroad. There is i n  
h umanity a chord that responds to t h e  touch of 
frivolity, adds the American Wood Worker, and that 
chord has enabled the inventors of ingenious nothings 
to coin fortunes out of their trifles. 

• I • • • 
THE eastern hemisphere, on which dwell 92 per cent 

of the population of the world, has 170,792 miles of rail
road, or 46 per cent of all railroads. 
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Shop Photography. up the camera so that the image of the figure almost close $5, for which please send me," etc. Mr. A. E. 

James F. Hobart tells, in the Iron Age, how to select covers the ground glass. Then, with a nice straight Dye says : " Cyclopedia received. Am delighted with 

the necessary apparatus, the material, and how to do edge, test the lines on the ground glass. If they are it. Just what I have felt the keenest want of for years." 

the work of photographing machinery and other goods. perfectly straigh t, the lens is rectilinear. If the lines Mr. Charles E. Cole says : " I  think it is the finest 

Photography has become so necessary to the manu- are not straight and the figure as perfect a square as thing of the kind I ever saw. May its sale never stop 

facturer that he can no more do without it than he the one i n  the drawing, then the lens must be discarded until every family in the ciyilized countries of the 

can dispense with the draughtsmen who design his tools I for a better one. world has got a copy." 

and machinery or the salesmen who turn the m anu- A good lens for photographing machinery can be .. .  • , .. 
factured products into cash. N otwitbstanding that purchased for $35. It will cover an 8 X 10 plate in good 'I'he De l1Iare Inc andescent Gas Burner. 

photography is so valuable, the manufacturer has not I shape. Two kinds of lenses are made, one kind being Public attention is being given in Paris to a system 

employed it to the extent he might, and by all but a known as " wide angle," that is, it will put into the of incandescent gas lighting to which the name of the 

few concerns photographing is done in a loose, hap- picture anything coming within an angle of 9Do to 100°. inventor, M. De Mare, has been given. The arrange

hazard manner, sometimes by one and sometimes by The ordinary lens will not take in more than 50° or 60°, ment consists ofan atmospheric burner· fitting designed 

another " photographer to the trade," who may chance and this kina is much better for making pictures of to be easily attached to an ordinary burner point. This 

to be available at the time pictures are needed. As a machinery, because the perspective of a machine is not fitting is of extremely ingenious design and construc

result, there is not even a ghost of a system in the pre- made so prominent with a narrow as with a wide an- tion; being probably the smallest and most compact 

paration of pictures or in the sizes used. Neither are gle lens. In cases where the room in which a picture air and gas mixing apparatus ever sucClessfully used 

they got out always at the time and in quantities to has to be taken is limited, as when photographing a for this purpose. It is professedly designed upon the 

suit the man who pays for them. Another thing is large machine in a small room, the wide angle lens is a principle of the Giffard injector. The mixed gas and 

the ownership of the 1,egatives. The photographer necessity. If expense is no object and the shop is to air issue at the top of the fitting through a slit, which 
claims them, and as he has got them, and possession is pur{'hase a first-class photographic outfit, then both a caURes the flame to spread in the regular batswing 
said to be nine points of the law, he generally keeps wide angle and an ordinary lens should by all mean!' I shape. Across the flame is suspended, by means of a 
them and makes the manufacturer await his pleasure. be included in the list and both made to fit the same brass yoke, a length of twisted platinum wires, carry· 

Indeed, it has been stated that the only way to get a flange on the camera. For the $100 limit we must be ing a row of what appear to be asbestos fibers. In 

neg-'lfiY" away from a photographer is " with a club," content with a single lens, and that is one covering not the heat of the atmospheric flame these fibers become 
and there seems to be a good deal of truth in the more than 60°. highly incandescent, and yield a brilliant light. The 

statement. The developing trays are next to be selected, and if effect is certainly striking; and as neither chimney 

Once equipped with the req uired apparatus, the I there is a handy pattern maker in the shop, he can nor globe is required to enable the light to burn sat is

necessary material and " know how," p�otograph� can save that item of expense by making some neat pine faetorily, and the incandescing material is not woven 

be turned out at will, and usually in a small fraction frames of the size required for the trays, and then set- into any textile form, the simplicity and cheapness of 

of the time required by professional photographErs to ting a pane of glass in a rabbet made for that purpose the arrangement are obvious. For street lighting. 

deliver the same amount of work. This is not because inside each frame. The glass m ust be set with shellac clusters of these burners are used in Paris with good 

the shop operator ean do work quicker than thE' pro- or aRphaltum varnish, and the entire frame should also effect. Before l ighting, the fibers, being flexible, will 
fessionaJ, but bE'cause he has only one man's work to be given several coats of the same substance. This stand any reasonable amount of handling; and it is 
look after, instead of havin;:r to cater to twenty or method makes trays with transparent bottoms, and said that one string will last for 1, 500 hours of light
thirty customers at once, when, perhaps, all of thE'm they are nice ones to work with. Some concerns use ing, and be serviceable to the last shred. The con
want their work first, and •. day before yesterday " at wooden trays with wooden bottoms as well. They are sumption of gas in the De Mare burnE'rs is l imited to 
that. good when large sizes are necessary. 2% ClIbie feet per hour ; and the illuminating power 

The apparatus and material that should be purchas- The cost of the articles necessary is about as fol- is stated to be 25 candles. 
ed to begin with !leed not cost more than $100, although lows : • . , . 
as the opE'rator gets into the business he will become Camera and tripod. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $25.00 Pbotogl'aphs of Ligbtning. 

acquainted with many " conVf'niences and luxuries " L�ns . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.00 MI'. J. N. Jennings, of Philadelphia, and of the 
which he will want, and which will bring the eost to a Three 9'>(11 trays, at $1.U5 . . . . • • • • . • . • • • • • • • • • • • • • . • • . • .  4.95 Philadelphia Photographic Society, gave an interest-

1 t l '  h fi T b '  ·th h 
Two SX10 plateholders. . . . . . . . . . . . .  . . . . . . . . . .  S.OO . 

f ' f r  h '  b S somew I ll, · llg er gurE'. 0 egm WI , purc ase a Focusing cloth. . . . . . . . . . . .  . .  . . .  . . . . . . . . .  . . . . . . . . . . . . . . . .  50 ing exhibitIOn 0 VIews 0 Ig tmng efore the ofliety 
camera. tripod and lens, one or two double dry plate 8-ounce glass graduate . . . .  . . . . . . . .  . . . . . .  . . . . . .  50 of Amateur Photographers, in this city, on the 14th 
holders and a focusing cloth. These comprise the Two SX10 printing frames . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  1.00 inst. , which proved, in his estimation, that the artists' 
articles necessary for exposing the plates. For de- One large tray, 15X19, for toning. . . . . . .  . . . .  . . . . .  . . . . . . . . 4.00 conception of lightning, as depicted by them, was 
veloping the nE'gatives there must be provided three ��: ��:�

rt
b�:!�

d
f���=S��::�ri�t� .·.·.·. : · · · · : : : . : : : : : : . : : : : :  �� wholly wrong. He had i l lustrations of the earliest 

trays. 8t least 10 X 12 inche,., a glass graduate for One3·inch camel's hair brush for dusting plates . . . . . . . . . . . .  50 ideas of lightning gathered from the records of the 
measuring the developer and two or three bottles in One box (one doz.) dry plates, SX10. . . . . . . . . . . . . . . . . . . .  . . . .  2.40 ancient�; lightning as the Western Indians sketched 
which to keep the developing solutions. 1 ounce pyrogallic acid . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . 45 it; a comparison of the discharge of electricity over 

For making pictures from the negatives there wi ll be 1 pound carbonate of soda (sal soda) . . .  . . . . . . . . . . . . . . . . . . . . .  10 the surface of a dry plate, between the two ter-1 pound sulphite of soda . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  45 
needed two " printing frames," three trays, and an- 5 pounds hyposulphiteof soda. . . . . . . . . . . . . . . .  . . . .  . . . .  . . . .  35 minals of a Holtz electrical machine, with the appear-
other bottle or two. For the trays, those USE'd for the 1 pound ground alum. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  10 ance of iron filings on a piece of glass or paper as 
negative developing can be used, but it is better to get 1 ounce sulphuric acid. . . . . . . .  . . . . . . . . . . . . . . . . .  . . . .  . . . . . . .  12 arranged between the two poles of a magnet when the 
one large tray, at least 15 X 19 inches, for toning 15 grains chloride of gold . . .  . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . .  60 latter is plaeed under the paper, and a comparison of 

. 
t t b k t f  h I ' 1 Wh 

I poundchloride of sodium (common table salt) . . . . . . . . . . . . 4 
prIll s, 0 e ep or t at purpose exc uSlve y. en S ounces nitrate of silver in crystals . . . . . . . . . . . . . . . . . . . . . . . .  6.00 a heavy discharge spark from such machine with an 
it comes to mounting the prints on cardboard, there One package round filter paper, lS-inch. . . .  . . . . .  55 ordinary lightning flash. A photograph of a silver 
will be needed only a soft bristle paste brush, although 100 negative envelopes . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 dollar laid on the surfacE' of a dry plate and illuminated 
some of the luxuries of the art will pro "ably soon be One dozen sheets albumen paper. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.00 by the faint discharge of electricity about it was very 
obtained, consisting of glass forms for trimming the 

One dozen sheets, SxlO, ferro-prussilte paper. . . . . .  . . . . . . .  4!j 
novel. One quire non-actinic orange paper. . . . .  . . . . . . . . . . . . . . . . . . .  50 

prints and a burnisher for finishing up the pictures I 100 card mounts, 10XI2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 2.75 Other pictures represented the curious tree· like ap-
after they are mounted. This operation (burnishing) One quart parlor paste.. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  50 pearance of lightning, and the dark branches or black 
is a very important one, but a burnisher is expensive, Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $97.76 branches seen to emanate from the side of the stroke. 
costing about $25, and in all large towns there are Mr. Jennings stated that when the picture was made 

1 . 
h This estimate comes within the $100, and by the dea era III p otographic material who will burnish he observed, at the 1;ime of the flash, these branches 

time the first picture has been made tne balance of prints at a small cost. had the appearance of a deep orange color, which ac-$2.24 will be found in demand for little things of con-The camera should not be less than 10 X 12 inches in counts for the phenomenon of their taking black on 
venience in the dark roolll. 

size, and a picture of that area will be large enough to 
show up any ordinary machine. A good 10 X 12 camera .. • • • .. 
can be purchased for $25. It should have a rising Unsolicited Test i m o nials . 

front and swing ba(�k. The rising front enables the W e  have received a large numberof unsolicited testi· 
operator to throw the image a little more toward the monials for our " Scientific Americau Cyclopedia of 
top or the bottom of the plate, thus making a change in Receipts, Notes and Queries," of which the following 
height without moving the camera itself. The swing form a part. Professor Ed ward S. Holden, of the 
back is to keep the perpendicular lines of the machine Lick Observatory, says : " It is a mine of useful infor
vertical on the picture. It. is often desirable to tilt mation set forth in It simple manner, and it will be 
the camera up or down a little, or even considerably, found of yalue to all who have to do with practical 
in order to get the whole of a tall machine on the matters-as who has not, nowadays ? "  Mr George F. 
platE', or, pE'rhaps, to show the top as WE'll as t wo sides. Knnl, the gem expert, says : " .  The Scientific Ameri
This can be donE'. but the plate which is to form the cal! Cyclopedia of Receipts ' cannot fail to be highly 
negative is tilted so that the picture of the object ap· valuable to artisans of all kinds, such as jewelers, sil
pears wedge shaped. versmiths, microscopists, and many others who are 

Perhaps one of the best i l lustrations of the use of the desirous of obtaining recipes for making, repairing 
swing back that can be made is to set up a plain board, and adjusting a great variety of articles with which 
say 16 feet long. Erect this board on one end, then set they are constantly coming in contact." Professor W. 
up the camera in front of it and tilt the machine so F. Watson, of Furman University, says : ., It exceeds 
that the top of the board is visible on the ground \ my E'xpectations. I believe it to be the most compre
glass. A close inspection of the image will show that I hensive and reliable work of its kind that has ever 
the top is very mnch narrower than the bottom. been publishE'd." Robert Bond, M.D., says : " It 
making a wedge-shaped picture, which is far from be- I pleases me to say that no other book I bave would I 
ing a correct representation of the object itself. In 1 exchange for it could I not duplicate it. I have used 
order to correct this error, the l'wing back must be 1 several of the formulas and have had absolutely no 
used, and so changed that the ground glass will stand failures when I use p ure materials. Being a chemist, of 
perpendicular. Then, no matter how much the course I know how to select. In fact. some of your for· 
camera itself may be out of level, the picturE' will be lllulas are marvelous." The Rev. C. C. Brown says : 
perfectly symmetrical in all its parts, provided the lens " Your ' Cyclopedia of Receipts ' is a wonderful book. I 
is rectilinear, as it should be. The glasses m ust be so rein ked the ribbon that I am now using by following 
proportioned that pictures of all objects are not diS- \ the directions given in the book ; I have also made a 
torted by being reduced more or less to a circular splendid hektograph and a supply of ink." Mr. M. E. 
form, as is the case with 80me of the cheap view lenses Lee says : " I  am so captivated with your ' Cyclopedia 
in the market. A very good test for a lens is to draw I of Receipts, Notes and Queries,' that I desire another 
a. large square on a piece of paper or board, then set I for a new year's preseDt to a friend of mme and in-
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the sensitive plate. A peculiar phase of it single flash, 
separating into two branchE'S going in the same direc
tion down ward, the path of one being further off than 
the other, on account of the lateral action of the wind, 
was shown. There were views of veritable thunder· 
bolts, where two separate flashes run into each other. 
Also views of flashes shooting upward from the earth. 
He showed a comparison between a sheet of glass 
cracked by heat with the form of a lightning flash, 
and closed the series by showing a view of a rlash 
taken from the rear end of a railway train in mo
tion, which had the appearance of a broad ribbon 
of light-vE'ry remarkable. He proved that it could 
not have been due to the local movement of the 
camera, but gave as a possible explanation that it 
might have been produced because of a single stroke 
separating it into two parallel branches near together. 
one nearly back of the other, which would make the 
light from each merge on the plate and give the effect 
of a broad ribbon of light. 

The views were very instructive, in showing the 
many phases of lightning and in correcting false ideal:; 
on the subject. Photographers generally should be 
prepared to catch views of lightning, in order that it 
may be studied photographically as effectively as 
astronomy is now done. 

• • • • • 
The D .. ser,'t IUusenm. 

In our description of the Deseret Museum, Salt Lake 
City, in the SCIENTIFIC AMHRICAN of April 20. the size 
of the main lecture hall was erroneously given as 16 by 
32 instead of 66 by 32 feet, as it should have read. The 
museum was rE'presented by its president, Dr. James 
E. Talmage, at the Dublin meeting of the Muse1lll:1B 
Association in JUDe of last year. 



Columbia College Llb,·ary. 

President Seth Low, of Columbia College, New York 
City, has given one million dollars to build the new 
library building, which will be erected on the new site 
of the college at One Hundred and Sixteenth Street, 
New York. Mr. Low wishes the library building to be 
a mem:wial to his father, the late A. A. Low, " a  mer
chant who taught his son to value the things forwhich 
Columbia College stands." The new library will be 
erected in the center of a terrace occupying the high
est point of land of the new site and will be the center 
of the imposing group of buildings. Access to the 
facade of the new building will be gained by a flight 
of steps 325 feet wide, which lead to a subordinate 
flight 140 feet wide, which, in turn, lead to the main 
terrace on which the library building will be erected. 
The classic building will be in the form of a Greek 
cross, and will be surmounted by a dome at the inter
section of the arms. The summit of the nome will be 
136 feet above the upper terrace. Bronze doors will 
give entrance to the portico, from which the richly 
ornamented vestIbule will be reached. Marble door
ways will lead thence to the president's room and the 
office, on the left and right respectively, while directly 
ahead the vestibule will open into the main reading 
room, which will occupy the whole space beneath the 
dome, which will be 70 feet in diameter. From the 
four piers of limestone at the corners will rise four richly 
coffered vaults. which correspond to the four arms of 
the b uilding. These vaults will be 17 feet deep and 
will end in semicircular windows, 44 feet wide and 22 
feet high. A marble and bronze colonnade, 29 feet 
high, will connect the piers and support a gallery 
adorned with statues of heroic size beneath the great 
windows and at the level of the second story. The 
colonnade gives access to a n  ambulatory surrounding 
the reading room, and thence to the halls and special 
libraries occupying the four wings of the building, also 
to the four stone staircases leading to the upper 
storie;;;. The northern arm of the library is set apart 
for the law library, the western for the administration, 
the eastern for the Avery architectural l ibrary, while 
the southern is occupied by the vestibule and adjoin
ing chambers before mentioned. 

The second story contains the trustees' room, the 
president's private room, special libraries, etc. The 
third story will be devoted to lecture rooms, of which 
there will be ten, and to rooms for officers of the college. 
The main depository for books will be situated in the 
basement of the building. which is entirely above 
ground. The design of the l ibrary has been prepared 
by Messrs McKim, Mead & White. It will be con
structed of buff Indiana limestone. 

The library of Columbia College is one of the most 
remarkable collections in the country, the number of 
volumes in 1893 exceeding 160,000. Though primarily 
intended for the use of the students, a generous hospi
tality is extended to scholars or to any one who is mak
ing special iuvestigati�ns. 

• ••• • 
PROTECTING THE PIPES NEAR ELECTRIC RAIL WAYS 

FROM ELECTROLYTIC ACTION. 

Since the general introduction of trolley roads in 
the streets of towns and cities, numerous cases have 
occurred of damage to water, gas, and other pipes 
from the fact that the ground has be-

J cieutific �meticau. 
any authentic case of retardation where the depth of 
water was six times the draught amidships. Very 
broad ships required a slightly greater draught than 
ships of ordinary proportion, while the greater the 
speed, the more need for great depth. This was 
because shoal water produced but little effect upon 
any but the wave resistance, and at slow speed the 
wave resistance was very small. It, however, increased 
with the speed. In tbe case of a very fast ship, the 
wave resistance might well be 10 per cent of the total 
resistance at 10 knots, and be 60 per cent or more of 
the total at 21 or 22 knots. An increase of one-fifth in 
the wave resistance would mean but 2 per cent at 10 
knots, while an increase of one-fifth in the wave re
sistance at the high speed would mean an increase of  
12 per cent i n  the retarding influences; and this, of 
course, means an iucrease of engine power. 

• •  1 • •  
A SIMPLE AND EFFECTIVE STUMP PULLER. 

The tripod frame of this stump puller has two of 
its legs provided with wheels, to facilitate moving it 

:2 
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and is afterward raised more rapidly b y  the coarser 
thread on the auxiliary shaft. 

• ••• • 
Improved Boat.lowering Device.. Needed. 

Commander Tupper, of the Royal Navy, in a recent 
number of the Nautical Magazine, makes the follow
ing suggestions : 

What are the means of hoisting out boats ? Simply 
by the use of curved davits secured to the ship's side 
and capable of swinging outboard, as may be required, 
if the vessel is on an even keel ; if the vessel is 110t on 
an even keel, it is with considerable difficulty, and 
much shoving with spars, etc., on the davit heads, 
that the davits on the side with " heel from " can be 
turned out, and of course this difficulty increases with 
the angle of heel. Again, assuming that the davits 
have been placed in the outboard position, then 
comes the difficulty of lowering the boats and disen
gaging them without bilging the boat against the 
ship's side or capsizing her in the act of disengaging; 
with the lee boats this difficulty is minimized, but 
with the weather boats it is always a very I'erious 
matter. It therefore amounts to this, that in cases of 
collision and grounding, when the boats are most 
wanted quickly, it is more than probable that only 
half the complement of boats can be got out at all. 

How can these defects be remedied ? I . By improv
ing the form of davits. II. By fitting the davits with 
jackstays from the commencement of the curved part 
to the water line, fitting runners on these jackstays 
and securing them to the lower blocks of the boat's 
falls, which should disengage from the slings directly 
the boat becomes waterborne. 

As to 1. Improvements in the form of davit. I may 
mention: (a) That in the Royal Navy some davits are 
fitt('d with a horizontal toothrack into which a worm 
works ; that is, cogs are fitted round the stem of the 
davit and a spiral screw fitted on the gunwale ; this 
screw is revolved by a handle, and working in the 
cogs causes the davit to revolve in any required direc
tiOl1 . H is a most convenient arrangement and would 

" enable davits to be turned outboard on the side with 

C\.� .':\�.  
WILSON'S STUMP PULLER. 

heel from, when other means could not be effectively 
used. (b) I have seen a form of davit in use in the 
American navy which has rather taken my fancy; the 
davits are straight bars of iron or steel; their lower 
ends are T shaped and rest in eye bolts close to 

about, and to the third leg is swiveled a shoe, the head the waterline, their upper ends carry the upper pur
block at the top being preferably of metal, and hav-

1 
chase blocks of the boat's falls in such a manner that 

ing a conical opening, a half round washer resting on the boat is slung from the stem and stern posts, and 
the block above the opening. The improvement has swings in between the two davits, tbe tumblehome of 
been patented by Mr. James D. Wilson, of Montague, the ship's side giving sufficient angle for the keel of 
Mich. Secured in any suitabltl way to the stump is a the boat to rest on the gunwale of the ship, and be 
lifting shaft at whose upper end is a cap, the shaft secured there or transported from there to amidships 
having an exterior th read, preferably of two and a on a trolley if more convenient. Now with this form 
quarter inch pitch, and an adjustable clutch on the of davit you could always get a boat out by forcing 
shaft, below the head block, is adapted for locking en- the davits a way from the ship's side by screw or hy
gagement with the lower end of a hollow shaft through draulic jacks, and when the boat is hanging over the 
which the lift.ing shaft passes. The interior of the water you can lower davits and boat together, keep
hollow shaft has a thread engaging that of the lifting iog the boat close up to the davit head until there is 
shaft, and the hollow shaft has a flange at its upper no chance of her being stove against the ship's side 
end and an exterior thread, preferably of four and a when the falls are lowered. 
half inch pitch, the hollow and the lifting shafts being (c) Another and a very good form is a curved davit 
shown in their normal position in Fig. 1. A nut rest- pivoted and hinged on the gunwale itself, having a 
ing on the washer receives the exterior thread of the permanent screw jack fitted to it. In this case, when 

the boat is hoisted and the screws are 
close home, the boat rests in the curves 
of the davits well inside the gunwale, 
and when the screws are out to the full 
extent the boat is suspended over the 
water well clear of the ship's side. 

In both (a) and (c)jackstays could easily 
be fitted; in (b) they are not necessary, 
but could be fitted to the davits them
selves from the heads to water line. 
All these forms are, to my mind, much 
sn perior to the usual boat's davit. 

come charged with electrip.ity, and an 
electrolytic action thus set up b y  the es
caping current, quickly destroying the 
pipes within its influence. To obviate 
this difficulty the improvement repre
sented in the accompanying illustration 
has been patented by Mr. Richard Wat
kins, of No. 1909 M Street, Sacramento, 
California. The current is supplied by the 
generator to the trolley line in the usual 
way, and the generator is also connected 
with the rails and with the pipes in the 
street, these pipes being connected 
with the rails at frequent intervals and 
at points where the connection may be 
most easily made. The conductors 
should be large. so that the current will 
flow easily, and they are brazed or other
wise firmly secured to the rails to make 
I:ood contact, while connection with the 
pipe is preferably made by means of a 

WATKINS' METHOD OF PRE VENTING ELECTROLYSIS OF STREET PIPES. 

But in addition to more efficient davits 
surely every well found lIlail steamer 
should carry a large kind of unsinkable 
boat, something after the style of the old 
troop boat carried in some of our troop 
ships, which could be launched from 
whichever happened to be the leeside, 
and also capable of automatically disen
gaging itself and floating if the ship sank 
before there was time to launch the boat. 

plug screwed into the pipe, but without the use of lead, 
solder being applied to make sure of a tight joint. 
13y thus utilizing the street pipes for return conduc
tors the current passes freely back to the generator 
and there is no chance for electrolytic action. 

. � .. ., 
Solid Stream FornlS. 

Mr. D. W. Taylor, United States Naval Constructor, 
the gold medalist, read a paper recently before the In
stitution of  Naval Architects, in amplification of that 
read a year ago on " Solid Stream Forms, and the 
Depth of Water Necessary to Avoid Abnormal Resist
ance of Ships." There was plenty of experience, he 
said, to establish the fact that in water only three 
times the draught of a ship the progress of that ship 
was materially retarded, but be was unable to discover 

hollow shaft, the shape of the washer and of the head Again, it seems practicable so to construct the 

block permitting the lifting shaft to be somewhat in- bridges and promenade decks that they should auto

clined without becoming cramped. Arms projecting matically disengage to form three, four, or more rafts 

from the nut are secured to a lever or sweep to which which would be left floating when the vessel has sub

a draught animal is attached, the lifting shaft moving sided. Shrouds, backstays, etc., interfered considera

up at a speed corresponding to the pitch of its screw I bly with the chances of floating such rafts formerly; 

thread, as the sweep is carried around, but when the hut now that w e  no longer require more than one 

clutch on the lifting shaft engages with the hollow mast, which could be fitted as a tripod mast, and that 

shaft the latter is also carried up with the main shaft, the funnel guy� are quite easily slipped, I do not s�e 

at a corrEspondingly greater speed, owing toits coarser that anything need interfere with these rafts floating. 

pitcb, the stump then being raised four and a half If the passengers accommodated themselves on them. 

inches at each revolution of the sweep. In Fig. 2 the they might at any rate have a chance of being rescued. 

lifting shaft is shown drawn up to a connection with Small depots of water and provisions could aLways be 

the auxiliary shaft, and in Fig. 3 the two shafts are kept filled, which might enable the occupants to pre

shown elevated together. As will be seen, the stump serve their livell for three or four days, when they 

is first started and slowly drawn up by the main shaft, would almost certainly be found, even in midocean. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

BEATING ENGINE.-William H. Ethell, 
Dayton, Ohio. This is a paper-making machine for 
thoroughly and unformly beating the stock to a proper 
consistency in a very short time. The tank has a mid
feather forming two compartments, one with a channel 
at or near the middle of the bottom, and beating rollers 
are secured in a shaft journaled in the tank on opposite 
sides of the midfeather, one of the beating rollers being 
located above the channel. Bed plates are arranged un
der the beating rollers, and a back plate is arranged in 
front of the roller located over the channel, while a 
second back fall is arranged in the rear of the other roller. 

BOILER.-Thomas A. Myers, Mendon, 
N. Y. This improvement comprises a front and rear 
head made ring-shaped and connected with each other 
by pipes, while an inner head i. arranged within and 
connected with some of the pipes, and it is located a suit
able distance from the front head to form a fire box with 
the latter, the inner head being provided with pipes ex
tending into the opening of the rear head. A steam 
drum arranged above is connected with all the pipes. 
The shell is preferably made of alternate layers of sheet 
metal, asbestos, and wire nettmg, so that all the heat 
generated will be retained to heat the water passing 
through the pipes. 

HORIZONTAL COKE OVEN.-Franz J. 
Collin, Dortmund, Germany. This improvement is de
signed to faCIlitate a very hot working of the ovens, ren
dering it possible to coke bituminous coal and coal con
taining small quantities of gas and incapable of satisfac
tory baking. The oven comprises a series of juxtaposed 
horizontal chambers or ovens in which the passages for 
the gas and the heating channels are so arranged that the 
escaping gases can be used for heating the boilers, and 
the extraction of products can be effected in the most 
simple manner. The arrangement is such that a freshly 
charged oven is heated by the heat evolved in an adja
cent oven, the two adjacent ovens being never emptied 
in immediate succession, and tile production of gas and 
coke being continuous. 

CAISSON FOR SHIPS. -Co�tello N. Hol
ford, Washington, D. C. According to this improvement 
the hull of the vessel is provided with rows of screw 
bolts extending from the keel to the water line, to which 
may be secured detachable ribs having a contour to snugly 
fit the vertical sides of the vessel, a horizontal rib join
ing the vertical ribs at the keel, while means are provided 
for detachably connecting a cap plate or housing. It is 
designed by this means to render the whole of the hull, 
from the keel to the water line, accessible in separate 
sections, for cleaning, repainting, or repairing without 
necessitating the putting of the ship into dry dock. 

MARINE VESSEL.- Sebastien Lacava
lerie, Caracas, Venezuela. This is a vessel adapted to be 
propelled either on or beneath the surface of the water. 
It is cigar-shaped, and at its bow end terminates in a 
small cone and at its stern in a larger cone, both cones 
being independent of the body portion, and the stern 
cone forming a compartment large enough to contain 
rudder-working apparatus and afford a lookout. 'rhe 
propeller comprlses a series of spiral flanges and their 
supporting rings encircling and extending the full length 
of the hull, the rings sBrving as braces and turning 
lomely on the hull, and the driving shaft being arranged 
longitudinally in the bow of the vessel, with a head at its 
forward end to retain it in the bow cone. The vessel is 
provided with air tanks in which air is held under 
pressure for breathing purposes when the vessel is sub
merged. 

Railway Appliances. 

C A R  F E N  D E  R. - Robert Thomson, 
Brooldyn, N. Y. Thisis an improvement upo" a formerly 
patented invention of the same inventor of a fender with 
an elastic cushion atthe front, and covered with a ;l1elding 
netting, the frame being hung from standards detachably 
connected with the end of the car. The improvement 
provides for the fender being conveniently slid on the car, 
either beneath the body or the platform, and being auto
matically locked when adjusted. A portion of the yield
ing covering of the fender frame is aiso 80 constructed 
that it may be folded flat on the main portion of the cov
ering or be elevated to act as a guard to prevent a falling 
body passing rearwardly over it, the buffer cushion being 
also of novel character, durable, and inexpensive to 
produce. 

CAR FENDER.- Otto A. Wicke and 
Philip Reinhart, Brooklyn, N. Y. According to this im
provement there are parallel brackets beneath the car 
and eyes suspended from its front end, a sliding fender 
having turned-Up braces sliding on the brackets, and 
brackets on the fender top engaging the eyes. The de
vice is easily applied to an ordinary car, and may be 
readily pushed back beneath the car or extended forward 
ready for use, when it will trip and catch a person on the 
track in front of the car. A soft spring buffer mvers the 
dashboard, preventing any injury to a person caught by 
the fender. 

J titutifit �mttitau. 
sliding connection with the main platform and pendent 
trans;erse guide members adapted to engage the guides 
in the main platform, stay chain devices connecting 
the platforms. 

Mining, Etc. 

ratus which may be usedover a lamp. It has a lower 
steaming compartment adapted for use in steaming food 
or making jelly, preserves, etc., and an upper oven for 
baking, the oven being so arranged that it may be can. 
verted into a steaming chamber if desired. All the parts 
are readily accessible and the Joints are closed by a watel 
seal, so that the flavor of the things cooked may be re-

CONCENTRATING ORES. - Walter J. tained and the odor will not escape into the room. Arti· 
cles contained within it may be kept hot with very little 
heat. 

Hammond, London, England, and John Gordon, Rio 
Janeiro, Brazil. This is an improvement on a formerly 
patented invention of the same inventors, providing a 
superior apparatus for separating lighter and heavier 
particles of are and other substances in the same manner 
as is now done by a skilled hand in •• panning." By the 
improvement a simple mechanism is made to impart to a 
conierJ vessel a varying motion around a fixed center, 
and an oscillating motion, eccentric to the center of re
ciprocal motion, around its own center, the different 
velocities allowing substances of different weights to 
come to rest or continue in 8u8pension for purposes of 
separation. The apparatus is principal1y designed for 
separating gold from gravel and sulphurets from quartz, 
but apatite or phosphate of lime may likewise be sepa
rated from heavier material. 

lUechanlcal. 

C O M B I N A T I O N  PLANE. -Jacob W. 
Tripp, Salt Lake City, Utah. This invention consists 
principally of a stock adapted to receive a removable 
wooden sale piece shaped to conform to the curved or 
straight surface to be planed, a bit having gear teeth be
ing engaged by a segmental lever for shifting the bit into 
proper position, and there being an auxiliary gnide stock 
pivoted on an adjustable arm held on the main stock. 
The plane is of simple and durable construction, and it is 
arranged for universal adjustment, to enable the opera
tor to conveniently plane straight or curved work, such 
as stair raile on all sides, and for moulding, fitting, plow
ing, tonguing, rabbeting, etc. 

HAND CRIMPING TOOL.-John Wood, 
Longlsland City, N. Y. This is a strong and simple tool 
for quickly and firmly crimping a cap on the flaring 
mouth of an oil can or other receptacle. It consists of a 
stock on which is held a disk, levers being pivoted on 
the stock which have handles at their upper ends and 
crtmping rolls journaled on their ower ends adjacent to 
the edges of the disk. The disk serves as an anvil to 
properly permit the three crimping rolls to crimp the 
flange in under the flaring mouth of the spout. 

HOD HOISTING MACHINE. -Gustaf P. 
Wem, Brooklyn, N. Y. In this machine a stay 8hafton 
which is a spacing sleeve connects the upper ends of the 
standards,chain wheels turning on bearings of the sleeve, 
and there being friction rolls between the wheel hubs and 
the bearings. The hoisting wheel consists of two paral
lel chain wheels and a driving sprocket wheel at the 
outer side of one of the chain wheels, bolts on which are 
tubes or spacing sleeves extending through all the wheels 
and connecting them. The friction is reduced to a mini
mum by the employment of friction rolls in the bearings, 
and the machine is very strong and durable, the ;ndi· 
vidual parts not being liable to be thrown out of alIgn
ment under the heaviest strains. 

Agricultural. 

HARVESTER ATTACHMENT. - Charles 
Stucke, Appleton, Minn. According to this improve
ment, gathering pans or screens underlie the platform 
and elevator aprons and the binding table, in combina
tion with troughs, spiral conveyors and elevator chain, 
to gather any shelled grain falling out and convey it to 
a bagging device. The attachment is designed to save 
the shelled grain which may become incidentally thrashed 
out in the operation of cutting, elevating and binding it 
into sheaves, and which ordinarily falls to the ground 
and is wasted. 

SHOVEL PLOW.-William F .  H artig, 
Evansville, Ind. This invention relates to plows having 
laterally extending wings or sweep members, and the in
ventor has devised a construction in which the several 
sweep or cutter attachments can be readily attached to or 
detached from the standard, and can be readily adjusted 
to the desired vertical angles, as the condition of the hill 
OHOW may require. The plow may be used as an ordi
nary bull tongue plow, or it may have lister blades at 
each side, double cutter wings, or one cutter and one lis
ter wing, in either adjustment, the wings being quickly 
and easily swung inward or outward by shifting the operat
ing levers, or they may be swung parallel with the heel 
of the standards. 

Miscellaneous. 

DISCOUNT WHEEL.-James G. Huff-
man, Decatur, Ill. This is a wheel to be revolved by the 
dropping of a coin in a slot, the wheel stopping at places 
which cannot be previonsly determmed and pointing out 
certain discounts to be made to the person operating it. 
The machine is of simple construction and attractive in 
appearance. The coins which work the wheel are 
dropped into a til� and the wheel is designed to afford 
amusement with the attractiveness of speculation. 

FILLING MACHINE. -Jo hn F. Wolven, 
St. Clair, Mich. For filling simultaneously a large num
ber of vessels wit!> a liquid, as the filling of bottles or 
communion cups for church services4 this inventor has 
devised a machine comprising a reservoir with funnels 
and elastic valves with upwardly extending rods, each 
valve rod being connected with one of a series of arms 
extending from shafto journaled in suitable bearings, 
there being a handle by which all the shafts may be 
given a swinging motion to open and close the valves. 

PUMP PIN. - James W. Mapps, York, 
Neb. This is a pin especially adapted for connecting 
the pump rod to a windmill . It has a body section and 
a drop section, the latter being shorter than the body 
section, and when the body section is employed as a 
pump pin it is provided with a head. The head is not 
needed when the pin is employed as a horizontal clevis 
for plows, or similar purposes, the head end of the body 
being then threaded to receive a nut. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each, Please 
send name of the patentee, title of invention, and date 
of this paper. 
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1. Plate in colors, showing a residence at Glen Ridge, N. 

J., recently erected for W. T. Taliaferro, Esq. Per
spective elevation and floor plans. A fine example 
in the Colonial style. Mr. Chas. E. Miller, architect, 
New York. 

2. Perspective elevation and floor plans of a cottage at 
Tenafly, N. J" erected for Chas. Vogt, Esq" at a 
cost of $5,800 complete. Mr. W. L. Stoddart, 
architect, New York. An attractive design. 

3. A dwelling at Kennebunkport, Me. Three perspective 
elevations and floor plans. A most picturesque 
residence, with many artistic features. Mr. Henry 
P. Clark, architect, Boston, Mass. 

4. A log cabin chapel recently erected at Black Rock, 
Conn. Perspective elevation and ground plan. 
Mr. Bruce Price, architect, New York. 

5. A cottage at Park-Hill-on·Hudson, N. Y., recently 
erected for Geo. L. Rose, Esq., at a cost of $12,000 
complete. Two perspective elevations and floor 
plans. Mr. A. F. Leicht, architect, New York. A 
well executed design, showing many excellent 
features. 

6. A house at Oran.ge, N. ,J.,  recently completed for 
'fhomas L. Smith, Esq. Messrs. Child & De Gall, 
architects, New York. A pleasing design in the 
Colonial style. 

7. The Yonkers Public School, No. 8, at Bronxville, N. 
Y. A good example of school architecture. 

8. A dwelling of modern design, recently erected for M. 
Strong, Esq., at Montclair, N. J. Two perspective 
elevations and floor plans. Cost complete, $6,000. 
Mr. Christopher Myers, architect, New York. 

9. A house at Indiana, Pa. Perspective elevation and 
floor plans. Cost complete $3,100. Architect, Mr. 
E. M. Lockard, Indiana, Pa. An attractive design 
in the Colonial style. 

10. A very attractive residence at Montclair, N. J" erect
ed for Frederick S. Gage, Esq. Perspective ele
vation and floor plans. Mr. E. R. North, architect, 
Montclair, N. J 

App ARATUS FOR TANNING. -William 11. View of Capistrano Station, California. 
T. Harrison, Pooler, Ga. This apparatus comprises sets 12. Design for a fireplace. 

13. The brick power station of the Brooklyn City Rail
road Company. 

of airtight vessels for the hides to be tanned, one set to 
be filled at a time with the tanning liquor, a reversing 
pump pumping the liquor from the filled vessel into the 
empty ones, and from the latter into the first vessel, 
while heaters are provided for heating the liquor as it is 
discharged from the pump to the vessels. The hid"s are, 

S T A T  I O N  INDICATOR. - William F. by this means, alternately subjected to the action of the 
Prendergast, New York City. Two movable aprons are, , tanning liquor and a complete vacuum. The vessels are 
according to this invention, adapted to display the name reinforced in such a way as to make them perfectly air· 
of the same station at opposite faces of a casing fastened tight and entirely safe when the vacuum is formed. 

14. Miscellaneous Contents : A State park in the Catskill 
Mountains.-To prevent the slamming of screen 
doors, illustrated.-Quarrying by means of fire.-A 
new lawn sprinkler, illustrated.-Art in metal tile 
roofing, illustrated.-An improved hot water 
heater, illustrated.-A macadamized road through 
swampy 1and.-Tinners' hardware and roofers' 
suppJies.-Screen doorA, illustrated.- Stair finish
ing, illustrated.-A hoist for use over hatchways, 
illustrated.-Ventilating the school room.-Gas 
burning range, illustrated. 

in the middle of a car, so that it will be conveniently visi· 
ble from all parts of the car, the aprons being moved by 
sets of drums geared together and intermediate mechan
ism, on the turning of a crank arm by one of the train
men. The names of all the stations on the route are 
P' inted in order on both aprom, and they are thus shifted 
simultaneously while traveling in a forward direction, 
and simultaneously t.urned backward as the train travels 
in a reverse direction over the route. 

DUMPING CAR. - Mexieo Van Pelt, 
Moundsville, West Va. This car bas a tilting platform 
which may be readily pushed to either side, to dump the 
dirt or other material on one or t.he other side of the track, 
without necessitating the nncoupling of the cars. The 
lower platform has stops at the edges and transverse ver
tical l'Uides, while the upper platform has a transverse 

COAL AND GAS STOVE. - Donald 
McDonald, Louisville. Ky. This is an improvement on 
a gas stove formerly patented by the same inventor, to 
enable it to burn coal or other solid fuel as well as gas, 
and at the same time. The invention consists chiefly in 
the combination of " gas burner, a solid fuel grate 
or basket, and a supplemental grate which may 
be adjusted to cover and protect the gas burner 
and asbestos lining, when coal is used, or may be 
thrown back to expose the gas burner and give it full 
effectiveness when gas alone is used. The improvement 
affords a very cleanly, quick and desirable method of 
igniting coal and starting a fire without kindling wood. 

STEAMER AND BAKER.-Burchard T. 
Kuhl, Orlando, Fla. This is a cheap and simple appa-

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty
tW8 large quarto pages, forming a large and splendid 
MAGAZINE OF ARCHITECTl·RE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 

of any Architectural Publication in the world. Sold by 
IIll newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 
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.. C. S." metal polisb. Indianapolis. Samples free. 
Marine Iron Works, Chicago. New catalogue free. 
Presses & Dies. Ferracute Macb. Co., Bridgeton. N. J .  
For mud dredging engines. J.  S ,  Mundy, Newark, N. J.  
Handle & Spoke Mcby. Ober Latbe Co.,Cbagrin Falls.O. 
Handle turning machinery. Trevor Mfg. Co.,Lock-

port, N. Y. 
Screw machines, milling machines. and drill presses. 

rrbe Garvin Macb. Co .• Laia-ht and Canal Sts .. New York. 
Emerson, Smith & Co .• . Ltd., Beaver E'alJs, Pa .. will 

send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

I make gated patterns of engraved designs as perfect 
as hand engraved work. Twining Campbell, Liberty 
Street, Paterson. N. J. 
'fhebestbook for electriCians and beginners in elec

tricity is " Experimental Science," by Geo. 1\1. Hopkins. 
Hy mail. $4 ; 'Munn & (;0 .• puhlishers, 36 Broadway. N. Y. 
For the original Bogardus Universal Eccentric Milll 

Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

rw-Send for new and COlllPlete catalogue of Scientific 
and other Books forsale by Munn & Co . •  361 Broadway, 
New York. Free on aonlif'ation. 

HINTS TO CORRESPONDENTS. 
NalUes and A d d '·e .... must accompany all letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. 

Refercnces to former articles or answers should 
give date of paper and pa,ge or number of question. 

Inq niric .. not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 
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e
��� �����;O �Yr�siu��ls���t�O!d��::S� 

houses manufacturing or carrJ1ng the same. 
Special \V rilten I n f" J'Jn 8 U o n  on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

Scientific AlU c " ican S lIpplelUellts referred 
to may be had at the office. Pflce 10 cents each. 

B ook .. referred to promptly supplied on receipt of 
price. 

lUi Ile" als sent f.or examination should be distinctly 
marked or labeled. 

(6528) W. E. B. says : Can you give me 
any information as to how the fine crocus fini8h, such as 
put on razors and fine pocket cutlery, is accompliEhed ? 
A. For hollow finishing, the following wheels are re.
quired : A mahogany wheel for rough glazing. A ma
hogany wheel for smooth glazing. A lead wheel or lap. 
Forflatfinishing : A buff wheel for rough. A buff wheel 
for smooth. A buff "heel for finishing. Lastly, a pol
isher. To make the glaze wheels : Get the spindles, and 
point them on each end; then get a block of beech and 
wedge it on the 8teel at one end with iron wedges; and 
turn it for the pulley for the band to run on. Take two 
pieces of flat mahogany and glue and screw them to
gether, so that the grain of one piece crosses the other to 
prevent warping. Let it get thoroughly dry, and wedge 
it on the spindle and turn it true. 'l'he lead wheel is 
made the same way, but wider, and has a groove turned 
in the edge. The wheel is put into sand, and a ring of 
lead run round the edge; it is then turned true. To 
make the buff wheels, proceed as with the glaze; but to 
save expense, pineor deal wood will do as well as ma
hogany, only leave it about double the width of the 
glaze, which i8 about J1l inch wide by 12 or 14 inches 
across. 'rIle buff wheels are covered with glue, and then 
the leather is tacked on with tacks driven in about half 
way, so that they may be easily drawn out again. 'fhe 
leather is then turned true. 'l'he polisher is made the 
same way, but the size of the polisher must be a little less 
than any of the other wheels, say about 1 inch. The buff 
wheels are dressed by laJ1ng on a fine thin coat of clear 
glue, and rolling them round-No. 1, in superfine corn 
emery ; No. 2, in smooth emery ; No. 3, by making a 
cake of equal parts of mutton suet, beeswax, and washed 
emery; then it is held on the wheel while it is going 
round. The glaze wheels are dressed while using, by 
mixing a little of the emery with oil, and putting it on 
the wheel with a stick or the finger. The leather of the 
polisher is rot covered with glue, but dressed with a mix
ture of crocus and water, not oil. Care must be taken 
to keep each wheel and substance to themselves ; the 
work must be carefully wiped after each operation, and 
cleanliness must be studied above all things in using the 
polisher, as the slightest grease getting on it stops the 
polishing. 

(6529) J. M. asks : 1. Is perspiration 
weakening ? A. No; unless accompanied by disease. 2. 
What is the difference between a rapid rectilinear and a 
single view lens ? A. A rapid rectilinear is what its name 
indicates. A single view may not be rapid. It always 
distorts the image, especially near the margin. 3. Will a 
square tube with a square cut prism answer as well as 
the round tube for the spectroscope, No. 672? A. 
Yes. 4. What size lens should I use to take a common 
8ize cabinet portrait ? A. Use the size given by reputa
ble makers. If it is only a question of taking the image 
wIthout regard to other considerations, any convex lens 
will take an image. You will be sure of good results 
only with good lenses made for the particular kind of 
work to be done. 5. How can I prepare my own dry 
plates ? A. We cannot give the information in the 
space at our command. Consult SUPPLEMENT, Nos. 647, 
649, 696, 541, 374, 340, 299, 272, or Sinclair's " Dry Plate 
Making," which we can mail you for 50 cents. 

(6530) F. W. L. says : 1. How can I 
make a cement for the splices of a leather belt? A. 
Take of common glue and American isinglass, equal 
parts; place them in a boiler, and add water sufficient to 
just cover the whole. Let it soak ten hours, then bring 
the whol<:l to a boiling heat, and add pure tannin until 



the whole becomes ropy or appears like the " hite of eggs. 
Apply it warm. Buff the grain off the leather where it is 
to be cemented; rub tlte Joint surfaces solidly together, 
let it dry a few honrs, and it IS ready for practICal use; 
and If properly put together, it \\ ill not need riveting, as 
th(' cement is nearly of the same nature as the leather 
ltBelf. 2. Also a good dressllIg for same kind of belt ? 
A. Five parts of IndIa rubber are cut fine and melted to· 
�ether with 5 parts of oil of turpentllle In an iron, \\ ell 
covered vessel; then add 4 parts of resin, stlr \, ell, melt, 
and add 4 parts of yellow wax, stirring constantly while 
melting. This mixture \\ hilc \\ arm is added with con
stant stirring to a melted mIxture of 15 parts fish oil and 
5 parts of tallow, and the " hole is agitated until it has 
congealed. The mass is applied to old belts upon both 
sides in a warm place, and " hen the belts are in nse, 
from time to time upon th ' inner side. By this treat
ment they become very durable. 3. Is it injurious to any 
kind of dynamo to run for any considerable length of 
time WIth any lamps or motors in circnit with it ? A. 
No; unless it becomesundnly heated. 4. How can I Jind 
the horse power of a common slide valve engine ? A. 
Multiply the square of the diameter of the cylinder in 
inches by 0'7854, and this product by the mean engine 
pressure, and the last product by the piston travel in 
feet per mmnte. Divide the last product by 33,000 for 
the indicated horse power. In the absence of logarithmlc 
formulre or expansion table, multIply the boiler pressure 
for % cnt-off by 0 9 1 ;  for l1! cnt-off by 0'85; % cut·off by 
0 75; 3·10 cnt-off by 0'68. This "ill gIve the mean en
gine pressure per sqnare inch near enongh for ordinary 
practice, for steam pressures bet" een 60 and 100 ponnds, 
al" ays remembering that the piston travel is tWIce the 
stroke mnltIplied by the number of revolutions per minute. 
5. What is metallic packing? Is it applicable to the stuff
ing box of engine ? A. Metallic packing is used for 
steam engine piston rods. It is made in metal rings or 
mixed " itb other packing. 6. What is the lubricant for 
commntators ? A. Use a small quantity of oil. 

(6531) W. H. M. asks : 1. If the rear 
sprocket of a bicycle were 6 inches in diameter and the 
front one in proportion, would it run easier than if made 
the usual SIze ? A. Possibly. We unden;tand that the 
prInciple is now being tried on some French bicycles. 2. 
If a bicycle had a chain on each side, would it run with 
less friction than with single cbain. A. Data are want
ing to determine this. It is so much trouble to keep one 
chain in order that we should be very slow to introduce 
a secon d one. 

(6532) F. F. asks : What is the tem
perature of the bottom sheets of a tubular boiler on the 
side next to the fire when the boiler is forced to its full 
capacity ? Also what is the temperature on the water 
side of same ? The above question came up at a meeting 
of our association; one member claimed that it was 1,100 
degrees on the side next to fire. Some said be was right, 
others said he was not, so to settle the matter it was left 
for you to decide for us .  A. The temperature of the 
water side of fire sheets is but little above the tempera
ture of the water when making steam, probably 150 to 
200 degrees. The iron is a quick transmitter of heat, and 
although the fire against the fire sheet may be 1,400 to 
1,600 degrees, the surface of the plate is seldom above 
600 degrees. 

(6533) R. A. C. writes : I h ave made 
motor No. 641, and it works so well that I write you to 
let youknowhow I made it. I have provided a bronze 
bar commutalor and a cast field; the field is monnted to 
stllnd erect, and the bearings are made of brass and 
screwed to the poles. I have also made a dynamo like 
the eIght light dynamo except it is two-thirds size, and 
it runs the above motor nicely. 

(6534) .T • .T. D., Kan., writes : The inner 
sides of the steam chest of an engine we have are being 
continually eaten away. The metal becomes so soft that 
it can be easily cut into with a knife. We can't see any 
reason for it uuless it be that some acid gets mixed up 
"ith the steam. But we do not know where it comes 
from. We use ordInary rain water in the boiler. To 
prevent leakage between joints the steam chest is packed 
with asbestos paper. € Could the acid come from this, 
owing to the way the fiber may have been treated ? As 
the chest has been thoroughly cleaned lately, we have no 
means of examining at present the product formed. If 
you could tell the real cause and suggest a remedy, you 
would greatly oblige us. A. The water from the con
densing steam on the inner surface of the steam chest is 
an absorbent of iron and is known to dISintegrate and 
carry awaytheiron,leavillg the graphitic carbon in place, 
and in a condition to be cut away with a knife. This is 
notably so with very soft castings, which contain a large 
percentage of carbon. There is only a partial remedy in 
the making of engine parts that are in contact with steam 
to have the iron low ill carbon. By cutting off a portion 
of the soft surface and testing, you will find it character
istic of ordinary graphite. 

(6535) .T. M. C. asks ho w to di"tinguish 
between gold and its imitations, either plated articles or 
alloys. A. An assay or analysis is the only good method. 
The following may answer for rongh tests : Gold should 
dissolve in a mixiure of one part nitric with three parts 
hydrochloric acid. A residue indicates silver. If sulphuric 
acid is added to the solution, a precipitate indicates lead 
One quick method is to determine its specific gravity: 
Silver may be dissolved in nitric acid. It shonld, with 
excess of ammonia, give a colorless, clear solutIOn. SU]· 
phnric acid may be used to test for lead. 

(6536) G W. W. says : Will you kindly 
repnblish the formnla foryour buffalo moth exterminator? 
It did its work in a thorongh manner, bnt I have care
lessly mislaid your formula and would greatly appreciate 
Its republication. A. Take strips of red or blne flannel, 
as these colors are particularly attractive to them, dip ill 
solntion of arsenic and lay around the edges of calpets 
or wherever the pests are tron blesome. 

(6537) T. Y. C. says : Please give me in 
the SCIENTIFIC AMERICAN a recipe for an elastic water
proof glne. A. Glue which stands moisture withont 
softening. Dissolve in 8 fl. oz. of strong methylated 
SPIrit l1! ounce each of sandarac and mastic; next add l1! 
onnce of turpentine. ThIS solntion IS then added to a 
hot, thick solntion of glue, to which isinglass has been 
added, and IS next filtered while hot through cloth or a 

sieve 

TO INVENTORS. 
An experience of nearly fifty years.and the {lreparatlOn 

of more than one tlUndred thousand applIcatIOns for pa'" 
tents at b orne and abroad, enable us to understand t be 
laws and practlCe on botb continents, and to possess un ... 
equaled faClhtles for procurmg patents everywhere. A 
synopsis of the patent laws of tbe Dmted States and all 
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abroad. are lnvlted to wrIte to thIS Office for prICes, 
WblCO are low. In accordance with the times and our ex
tensive faClhtles for conductmg' the busmess. Address 
;>.rUNN & CO., olllce SCIENTIFIC AMERICAN, 361 Broad_ 
way. New York. 
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For which Leiter. Palenl or lhe 

United SlateR were Gran led 
May 14, 1895, 

&ND EACH BEARING 'rHAT DATE. 

[See note at end of hst about cop Ie. of these patents.] 

Alarm. See Fire and water alarm. 
Album. easel, W. Bergner . . . . . .  . . . . . .  .. . . . . . .  539.028 
Alkaline blcbromates. makmg, M. W. Beyhlt"y . .  539,029 
AnImal trap. E. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,020 
Animal trap, E. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,083 
Annunctator connection for multiple SWitch-

boards, G. Talntor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.099 
Back pad, J. S. Powell . . . . . . . . . . . . . . . . .  . 539,300 
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Barrel, J. Maddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.185 
Basin clamp, H. B. Sherman . . . . . . . . . . . . . . . . . . . . . .  539.197 �!�l:::, ��W,
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Bedstead brace. A. S. Bams . . . . . . . . . . . . . . . . . . . . . . . . .  539.333 
Bedstead bead rest A. W. Darre. . . . . . . . . . . . . . . . . . .  539.039 
BIcycle clutcb. M. Kelly . . . . . . . . . . . . . . . . . . . . . . . . .. 539,273 
Blooms, etc., deVICe for bandhng, T. James . . . . . . .  539,132 
Boder. See Steam boIler. 
Botler cleaoer skImmer. F. W. Hormsh . . . . . . . . . . . .  539.272 
Book cover. W. Woll man . . . . . . .  . .  . .  . .  . .  . .  . .  . . . .  539,372 
Bookmakm" macbme. Bellamy & Craw . . . . . . . . . . . .  539.025 
Bottle wasber, S. L. Gillett . . . . . . . . . . . . . . . . . . . . . . . .  539.38{ 
Bouquet holder. E. W. Troop . . . . . . . . . . . . . . . . . . . . . . 539,101 
BOWl, wasb, J .  Totbam. . . . . . . . . . . . . . . .  . . . . . . . . . . .  539.203 
Box. See SIgnal call box. 
Bracket attachment for tubular uprlgbts, W. A. 

Llppbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.364 
Brake. See Cycle brake. 
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Brusb, W. S. Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bucket elevator. J. Cavanagh . . . . . . . . . . . . . . . . . . . .  . 
Buckle, G. N. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Buckle, suspender. Jewett & Sargent . . . . . . . . . . . . . . .  539,133 
Burner. See PetrOleum burner. 
Butcber's derrlCk. C. F. Brown . . . . . . . . . . . . . . . . . . . . . .  539,341 
Butter cutter. R. Packard . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,H{ 
Button. T. R. Hyde, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.225 
Button. collar. C. H. Knubel. . . . . . . . . . . . . . . . . . . . . . . . .  539,137 
Call apparatns. ma"neto. F. B. Cook . . . . . . . . . . . . . . . .  539.170 
CalorlC en,:z:lne. W. P •. Arschaul01l' . . . . . . . . . . . . . . . .•. . 539,213 Can. See Tin cun. 
Can labehng macblne, E. E. Ma�ee . . . . . . . . . . . . . . . . .  539.280 
Can opene,. J. Gould. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 539,261 CandlestICk. F. V. Eavenson . . . . . . . . . . . . . . . . . . . . . .  539,252 
CandlestICk, T. J. & O. Q. StIlle . . . . . . . . . . . . . . . . . . . .  539,199 
Canopy for brackets or cbandeliers. L. F. & W. 

L. Van de Wiele. . . . . . . . . . .  . . . .  . .  . . . . . . . . . . .  539,316 Capolllzer. H. M Seybold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.309 
Car. convertible freIght, .T. V. EriCson . . . . . . . . . . . . . . 539.220 
Car couphng, H. R. BruCIus . . . . . . . . . . . . . . . . . . . . . . .•. 539,034 
Car coupllll", C. W. DIederICh . . . . . . . . . . . . . . . . .. . 539.359 
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Car coupling, H. E. Moomaw . . . . . . . . . . . . . . . . . . . . . . . .  539,389 
car coupling, J. L. Rlcbards . . . . . . . . .  , .. . . . . . . . . . . . .  539.300 
Car. drop bottom. H. D. Carryl. . . . . . . . . . . . . . . . . . . . . .  539,3{9 
Car fender. Collier & May . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539,169 
Car fender. A. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,0{2 
Car fender. A. E. Flattick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.0{8 
Car fender. W. B. George . . . . . . . . . . . . . .. . . . . . . . . . . . .  539,050 
Car fender, H. P. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . .  5R9,13{ 
Car fender. M. & V. F. Maidbof . . . . . . . . . . . . . . . . . 539,281 
Car fenders, operating street, C. R. Hall . . . . . . . . . . .  539.385 
Car fender. street. C. R. Hall . . . . . . . . . . . . . . . . . . . . . . .  539,265 Oar guard or fender, J. O. Brown . . . . . . . . . . . . . . . ... . .  539.3�2 
Car. poultry. F. X. Mudd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.:129 
Car wbeel and axle, L. S. Flatau . . . . . . . . . . . . . . . . . . .  _ 539.256 
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Cartndge clip. R. F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  539,038 
Cartrld"e. practICe, G. D. R. Alkm . . . . . . . . . . . . . . . . .  539,327 
Casb regIster. BreIdenbach & Smytb . . . . . . . . . . . . . . .  539,033 
Caster. C. A. Tucker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,156 
Castmg anodes direct from converters, car and set of moulds for, Hixon & Dyblle . . .  . . .  . . . .  539,270 
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Cellar, waterproof. F. B. Gllbretb . . . . . . . . . . . . . . . . . .  539.259 
Cellulose, apparatus for sortID,:z: and separating 

pieces of wood for manufacture of. L. Piette .. 539,296 
Chair. See InvalId cbaIr. 
Cbest. tea. C. W. Lutes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.227 
Cbuck. drill. R. M. Russell . . . . . . . . . . . . . . . . . . . . . . . . . .  539,193 
Clamp. See BaSID clamp. 
Clamp dIe, Aylwortb & Leslie . . . . . . . . . . . . . . . . . . . .  539,332 
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539.3U 
mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Coffee pot. J. H. Burrows . .  .. . . . . . . . . . . . . . . . .  . 
Collar fastenm,:z:. horse, W. HuR'hes . . . . . . . . . . . . . . .  . 
Collar pad. W. T. O'BrIen . . . . . . . . . . . . . . . . . . . . . . . .  . 
('ommunICatm,:z:, sl,:z:nahng. etc., to or from mov ... 

able objects. J. Y. Porter . . . . . . . . . . . . . . . . . . . . . . .  539.298 
Commumon serVICe, C. Hall . . . . . . . . . . . . . . . . . . . . . . .  539,264-
Commutator se�ments. method of and means for 

assemhling. A. F. Batcbelder. . . . . . . . .  .. . . . . .  539.022 
CookIng canned goods, macblne for. J. H. Emp-

son. . . .  . .  . .  . . . .  . . . . . . .  . . . . . . .  . . . . . .  . . . . . . . . . . .  539,12{ 
Corn busklll" macbme. E. A. Partelow . . . . . . . . . . . . . 539,081 
Corn sbelLer, E. W. Dou!lJas . . . . . . . . . . . . . . . . . . . . . . . .  539,219 
Corn sbeUer. A. H. Patcb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,082 
Corset fastenm", P. Meyer . .  . . . .  . .  . . . . . . .  539,Hl 
Cotton condenser and ,:z:ID. J. F. Swinnerton et al. 539.202 
Cotton elevator and distributer. Zedler & Ward . 539,325 
COu

�:h�co:�I�nc�r ���BI��7jpl�:�lble couphng. 
Cover fastener. Ii. O. Stockbrlde;e . . . . . . . . . . . . . . . . . .  539.095 
Creamer. centrlfu!lal, O. Ohlfl.son. . . . . . . . . . . . . . . ... 539,399 
Crusber. See Stone crusber. 
Culttvator, J. H. GIlman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,17{ 
Culttvator, F. A. Head . . . . . . . . . . . . . . . . . . . . .  539.223 
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Curlin" Iron, J. H. Broomall . . . . . . . . . . . . . . . . . . . . . . . . 539,3{0 
CurtalD fixture, I. WiJlIams. . . . . . . . . . . . . . . . . . . .  .. 039,108 
Cutter. See Butter cutter. 
Cutter head for wood work. rotary, C. E. Zimmer ... 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.326 
Cycle brake, .T. S. Foley. . .  . . . . . . . . . . . . . . . .  . . . . .  . .  539,125 
Dentiscalp and mouth mirror. combined. D. C. 
Die�
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539.!176 
DIgger. See Potato dlg,:z:er. 
Dlsb cleaner, J. J. Walsb . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,317 
Door cbeck. J. S. Shrawder . . . . . . . . . . . . . . . . . . . . . . . . . .  539.088 
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Door. screen and storm, M. A. Hanson.. .. . . .. . . . .  539.176 
Draugbt equahzer. F. A. Polka . . . .  . .  . . . . . . . . . . . .  539,08{ 
Drau"ht equalizer. J. SchIffer. . . .  .. . . . . . . . . . . . . .. . .  539,081 
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ElectrlC lIght head ,:z:ear for personal ware. Rod-
rtguez & Rockwell . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  . 539.192 

ElectriC motor, J. C. Lmcoln . . . . . . . . . . . . . . . . . .  539,277 
ElectriC motor controller, Parsball & Darley, Jr .. 539.293 
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ElectrICal Wires, crossarm for carrying, T. T. 

Eckert. . . . . . . .  . .. . . .. . .  . . . . . . .  . .  . .  . . . . . . . . .. .  539,123 
Elevator. See Bucket elevator. Cotton ele-

vator 
Elevator mdlCator, R. Cball l s  . . . . . . . . . . . . . . . . . . . . . .  539,351 
End gate and scoop board for wagons, combined. 

Kerr & Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  .. 539,060 
Engine. See CalOrIC engine. Gas enR'IDe. Steam 

engme. 
En,:z:lne indicator. �team. A. C. Lippincott . . . . . . . . .  539,398 
Extractor. See OIl extractor. 
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Fan for rocking chaIrs, cradles, etc., automatic. 
F. Fmke et al.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,0{7 

Fence post, J. W. WillIams . . . . . . . . . . . . . . . . . . . . . . . .  539,159 
Fiber preparID,:z: machine, C. A. Green . . . . . . . . . . .. .  539,262 
Filtration and carbona tlOn of beer, etc .• method 

of and apparatus for. O. ZWletuscb. .  . .  . . . . . . .  539,111 
Fire and water alarm, electriC. G. S. Neu . . . . . . . . . .  SH9,234 
Firearm. ma!lazine. R. F. Cook . . . . . . . . . . . . . . . . . . . . . .  539.037 
Firearm. ma,:z:aZlne. J. L. McCullough . . . . . . . . . . . . .  5&9,230 
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Fish hook weed gnard, W. P. Shattuck. . . . . . . . . . .  5:!9,UO 

�;I���i,\�hctO�;I����i�.mR.�I:O:.r:�o��:: : : . : :  : : :  �:¥� 
Flooring, constructing and laymg mosaic work, 

C. D. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 539,t31 
Flue cleaner� bmler. R. Faries . . . . . . . . . . . . . . . . . . . . . .  539,Od6 
Frame. See Metal frame. 
FrUlt. drymg, F. W. GIbson . . . . . . . . . . . . . . . . . . . . . . . . .. 639.258 
Furnace. See Gasolme furnace. MetallurgICal 

furnace. 
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Furmture. convertIble, J. S. Sbearer . . . . . . . . . . . . .  539.310 
(I�urlllture, metallic knockdown, S. SchleSinger . . . 539.195 
Game apparatus. W. Il. Bust . . . . . . . . . . . . . . . . . . . . . . .  539,3,6 
Gamul,:z: deVICe. G. Wllkemng . . . . . .  . . . . . . . . .. 539,107 
Garbage. metbod of and apparatus for treatment 

and reductIon of. J. C. Anderson . . . . . . . . . . . . . . . 539.2{5 
8:�����n"�PJ'i:'s.�efiike����::::::::::::::::::.·::::.: ��:�� 
Gas. manufaeturID,:z:, JoJo,:z:an & Janeway, Jr . . . . . . . .  539,064 
Gas returts. means for cbargmg, H. M. Pierson . . .  539,295 Gasoltne furnace, C. T. Tarpenning . . . . • . . . . . . . . . . .• 539.152 
Gate. See end gate. 
Gate, E. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,228 g�::: ���ii
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Glove, J. W. Everest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,OH 
8��I�r?:F�.;\��0��t�����· . .  �:.����·: · · ·:::·:.::·.:: �:� 
Hanger. Seo Door baH�er. Pipe hanger. Shaft 

hanger. 
Harrow. rake. and truck. combined, H. Rea . . . . . . .  539.303 
Harvestmg macnme. fodder, W. G. Smith . . . . . . . . . 539.091 
Hasp lock. F. L. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  539.151 
Hat book. J. SavoIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.19{ 
Heater. See Hot water heater. 
Heater, W. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,166 
Hin,:z:e, W. S. IVIns . . . . . . . . . . . . . . . . • • • . . . • . . . . . . . . .  539,(x)7 
HOOk. See Hat book. 
Horseshoe, C. C. Jerome . . . . . . . . . . . . • • • . • • . . . . . . . . .  539,058 
Horsesboe pad, J. Sweeney . . . . . . . . . . . . . . . . . . . . . . . . 539.098 
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��� .... .. :: ................ :'.:::: i��:��� Ice makmg tank, S. W. Jobnson . . . . . . . . . . . . . . . . . . . .  539,363 

Index, flle. W. L. Brewer . . . . . . . . . . . . . . . . . . . . . . . . .  539.116 
Indicator. See Elevator mdlCator. Engine indl'" 

cator. I:tallwav tIme mdicator. 
Inkstand, C. N. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539.iW:l 
Insect powder duster, L. W. Turner . . . . . . . . . . . . . . . .  539.102 
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Kltcben cabmet. G. W. Wysor . . . . . . . . . . . . . . . . . . . . . .  539,109 
Lamp, arc, C. A. Pfluger . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.392 
Lamp olutcb. electrIC arc. W. B. Luce . . . . . . . . . . . . . .  539.365 
Lamp, electrIc, W. H. Sbeppard . . . . . . . . . . . . . . . . . . . .  539.150 
Lamp. electrIC arc, C. A. P1Iu,:z:er . . . . . . . . . . . . . . . .  539.393 
Lamp bavmg regenerative gas burner. Gordon & 

SwIft . . . .  : . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,175 
Lathe. J. & J. Youn" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,110 
Leather blackemng and dresslDg composItion. 

Woods & Maclay . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  539.323 
Leatber workln" macbme, 1. Vaughn . . . . . . . . . . . . . .  539.10{ 
Lens. Turner & ReICh. . . . . . . . . . .  . . . . . .  . .  . . . . . . . . . .  539.370 
I,lgbttn" system. hydrocarbon, R. J. Eger . . . . . . . 539,173 
LiqUid Circulating and pumpln,:z: apparatus, J. '1'. 

Morrow . . . .  . . . .  . . . . . .  . . . . . . .  . . .  . . .  . . .  .. . .  539,075 
LiqUid clrculatln� or pumpmg deViCe. J. T. Mor ... 

row. . . . . .  . . . . . .  . . . .. . . . . . . . .  . . . . . .  . .  . . . . . . . . . . .  539,07{ 
LIqUId elevatmg apparatus. Roussel & Boucber . .  539.U6 
Lock. See Hasp lock. Sa sh lock. 
Lock. J. E. Goodbue. . . .  . . .. . . . . . . . . . . . . 539,397 
Locomotive bell rmger. H. BreItenstein . . . . . . . . . .  539,339 
LOll carrter, J. A. CarrolL . . . . . . . . . . . . . . . . . . . . . . . . . . 539,380 
Loom for weaVing double fabric for plusb, H. J 

Hope .. . . . . . . . . . . . . . . . . . . . . . . . .  . . . .. . .  . . .  . . . . . .  539.179 
Loom sbeddm" mecbaoism. A. Lockwood . . . . . . . . .  539,278 
Loom sbuttle, J. C. Ser"eson . . . . . . . . . . . . . . . . . . . . . . . .  539,238 
Loom temple, It. P. Pearson . . . . . . . . . . . . . . . . . . . . . . . .  539,188 
Loom temple. E. S. StImpson . . . . . . . . . . . . . . . . . . . . .  539.2H 
Mail bag dehverlng apparatus, B. D. Ayars. Jr., 
Mat. See Stove or table mat. 539,330. 539,373. 539,37{ 
Match splmt COlling mRchlne. J. H. Mantion . . . . . .  539.067 Matrlx makln� and stereotyping. A. C. Fer,:z:uson. 539.253 
Metal frame and stock therefor. A. Wanner. Jr . .  539,318 
Metal plamng macbme, F. E. Norton . . . . . . . . . . . .. . .  5:{l,078 
Metal saWIng' machine. J. & R. J. Balz . . . . . . .. 539,246 
MetallurgICal furnace, automatic smokeless, F. 

L. Bartlett.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.021 
Meter. See Power meter. 
Mill. See Colfee mIll. 
Mtmn,:z: machine. dry placer, J. H. Simison . . . . . . . .  539,312 
MinIng, placer, S. S. Harper . . . . . . . . . . . . . . . . . . . . . . . . .  539,054 
Mould. See Sand mOuld. 
Mutor. See ElectrIC motor. Multiple cylinder 

motor. 
MowIng macbine, G. Cbapman . . . . . . . . . . . . . . . . . . . .  539,217 
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Ne"attve plates, makIUl •• W. S. Phllhps . . . . . . . . . . . .  539,368 
Offset mecbamsm, W. Spalckhaver. . . . . . .  .. . . . . .  539.198 
Oil extractor for exhaust steam, H. E. Moffat . 539.073 
Opera cbalr. automatICally folding. R. Scbubert .. 539,196 
Or,:z:an act lOn, M. HetberlD�ton . . . . . .  . . . . .  . . . . . .  539.178 
Organs, means for operating pressure bellows Of. 

W. Scbwarze. . .  . . . . . . . . . . . . . . . . . . .  . . . . . . .  539.303 
Oversboe fastener, W. C. Arnold . . . . . .  . .... 539,329 
Overshoes III place, deVICe for holdmg. I. Good . .  539.361 
Packing, �'. J. Waters . . . . . .  . .  . . . . . . . . . . . . . . .  539,371 
Pad. See Back pad. Collar pad. Saddle pad. 
Padlock. A. A. Pa"e. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  539,235 
PaInts. agUator for mixed, C. J. McLennan . . . 539,288 
Paper cut tmg machme, R .  Mieh Ie . . .53�,070, 539,071 
Paper sheets. recelvmg needle for sticking on of, 

C. BurgIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,215 
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Shaft han"er. II. Hv�rline . . . .  . . . . .  .. 539j045 
Sbafts. device tor securing smaU wheels on, 

Gottschalk & Slpe . .  . . . .  . . .  . . . . , .. 539.260 
Sbeetmetal package, cyhmlrlCal, F. G. Caldwell .. 539,3<18 
Sbeet mebil vessels, making, J. GIllet. . . . . . . . . . . . . .  539,051 
Sbeller. See Corn sbeller 
SblPR at sea. ap�aratus for ito�ping leaks in, W. F. Beart . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,023 
Sblp's Itgbt ana air port. T. Utley . . . . . . . . . . . . . . . . . . .  539,315 
Sl�naL. See Rruhvay �i,:z:nal. 
Signal call bo x, A. D. Frencb . .  . . . . . . . . . . . . .  " . . .  539,04.9 
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Sole , lamb's wool or shpper, S. Borcharctt. . . . . . . . .  539,337 
Sound waves, reCOrdIng and reprodUCing. A. C. 

Ferguson . .. . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  539,254 
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Spnming macbmery separator. W .  E. Sharples . . . .  539.148 
ilpool bolder, L. P. Carle .. . . . . . . . .. . . . . . . . . . . .  539.118 
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Steam bOIler. J. A. Normand et al. . . . . . . . . . . . .  . . . . .  290 
Steam boIler. H. S. Pell . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Steam bOiler, R .  Reeves . .  . . . . . . . . . . . . . . . . . . . . . .. . 
Steam engine. H. MackenzIe . . . . . . . . . . . .  . . . . . .  539. 
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StenCIl, W. G. Fuerth . . . .  .. . . . . . . . . . . . . . . . . . . . . .  539,383 
Stone crusber. M. J. Stanton. . . .  . . . . . . . . . . . . . 539.092 
Stone manufacture of artificlal. C . .A. Peters . . . . .  539,1£0 
Stoneware, decoratmg, A. W. Paull . . . . . . . . . . . . . . .  539.187 

�tg�����k�g�':"'L': �d.!t: .�.��.�::: 
. .  : . : ::: : : : : : : : : : : :  M�:� 

Stove or table mat, F. P. BIxler . . . . . . . . . . . . . . . . . . . . .  539,114 
Stovepi pe, G. B. Barclay . . . . . . . . . . . . . . . . . . . . . . . . . . . 539.33{ 
Stoveplpe cleaner and soot gatherer. I. A. New ... 

man . .  . . . .  . . . . .  . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . .  .. 539,391 
Stoves, sad Iron heater for ,:z:as or gasolme, A. 

Nagel . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  5.19.2:lH 

§����f���:iI�-tl'lr\����ir : : · . : : : : : : · · : · : · · : : : :  i��:�� 
SurgIcal opemttng table. McKee & McClIntock . . .  539.231 
Syncbrolllsm. means for effectm,:z:, J. H. Rogers .. 539,369 
��tr;,�:· v�fe
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539.294 

SWItch. 
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l
:r and tempo-

rary bInder for mamfoldmg, D. T. Baxter . . . . .  539,113 
TackIng mach me. N. Lombard . . . . . . . . . . . . . . . . . . . . 539,065 
Tank. See Ice makmg tank. 
Tap or busblllg. barrel, H C. Black . . . . .  .. . . . . . . .  539.162 
Teacbin,:z: the plano. etc.. appara tUB for I C. F. 

Pond . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,191 
Tel epbon e. M. Martin . .  . . . . . . . . . . . .  . . . . . . . . .  . .  . . . .  539,068 �:l:�gg�: �����I��?��ftel1;

us, C
:.�:.���.�;��! gg�:M: 

Telephone transmItter. A. C. Brown. . . .  . . . . . . .  539.163 
Telepbone transmItter, R. F. RICe . . . . . . . . . . . . . . . .  539,086 
�:�ft�� ���
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ThIll couplIng. W. Dee . . . . . . . . . . . . . .  . . .  . . . . . . . .  539.120 
�'hlrnble. F. W. & W. KItto . . . . . . .  . . . . . . . . .  539,275 
Tbrasbm" cyhnder sbaft beartn", M. '1'. Reeves .. 539,237 
Tbrashmg machme. W. H. Bowen . . . . . . . . . . . . . . . 5.�9,:l38 
Thrashing machme. P. Herpolsheimer . . . . . . . . . . . • 539,177 
Tickets and stamps. self-acting apparatus for 

issutmz, Sussmann & Zahn . ' . . . . . . . . . . . . . . . . 539.201 
TIle. L. T. DICkson . . . . . . . . . . . . . . . .  . . . . . .  . . . . .  539,172 
Tin can, E. Norton . , . .  . . . . . . . .  . .  . .  . . . . . . 539,366 
1.'lre, pneumatlC, Clark & Young . . . . . . . . . . . . . . . . . . .  539.353 
Tire. pneumatlC, C. H. Guest . . . . . . .  . . . . .  . .  539,263 
Tobacco cutter attachment. plug. R. A. W. Kram'" 

pltz. . . . . . . .  . . . . . . . .. . . . .  . . . . . . . . . . . . . . .  . 539,138 
Toe wei"b t, W. N. Carlisle . . . . . . . . . . . . . .  . .  . . . . .  539.379 
Tongue support. B. F. Ordway. . . . . . .  . . , . . .  539,080 
Tool, c ombmation, N. Bawbman . . . . . ..... 539,335 
Tool. comblllatlOn, H. T. Haynes . . . . . .  . . . . . . . .  539,130 
Track sandtn,:z: deVice, SchieSS & Duester. . . .  . 539,395 
Track switch. electrIC. J .  Y. Porter . . . . . . . . . . . . . . . . .  539,299 
Trap. See AnImal trap. 
rl'ree protector, M. Burns . . .  .. . . . . . . . . . . . . . . . . . . . . .  539.3U 
Valve. J. T. Cbrlstle . . . . . .  . . . . . . . . . . . . . . . . .  539.167 
Valve. bot blast, J. Kennedy . . . .  . .  . . . . . . . . . .  539.182 
Valve operatlng mechamsID. H. H. Tracy . . . . . . . . .. 539.204-
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Vendmg deVICe. W. Dlebel. . . . . . . . . . . . . . . . . . . . . . . . .  539.121 
Wa,:z:on, dumpml!. W. G. Stewart. . . . . . .  . . . . . . . .  539.094-
Warplll,:z: machInes, electrIC stop motion for, C. 

Denn et al . .  . . . . . . . . .  . . .  . . .  . . . . . . . . . . . . .  539,358 
Washer. See Bottle washer. 
Watchcase pendant. E. C. 11�ltch . . . . . . . . . . . . . . . . . .  539.255 
Water lift. centrIfugal. S. D. Smitb . . . . . . . . . . . . . . . .  539,239 
�glJife����1�0��1�: 
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Wmdow, R. FrItz . . . . . . .  . . . . . . . . . . . . . . . . . .  539,126 
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Wool fat and products resultin,:z: tberefrom. re-
fluln". E. Maertens. . . .  . . . . . . . . . . . . . . .  . . . .  539,388 

Wool fat and products thereof. treatiDg, Harts'" 
borne & Maertens. . . .  . . . . . . .  . . . . . . . . . . . .  539,386 

Wrencb. See PIpe wrench. Screw wrench. 

DESIGNS. Pavilion. foldIng. A. Lorenz . . . . . . . . . . . . . . . . . . . . . . .  539,226 

���
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�:.����rr �it�b�:����

e
i.: ·iirab.am:::::::::: ��:�� Bedstead, O. E. A. WIessner . . . . . . . . . . . . . . . . . . . . . . . . . .  21.302 

PenCIl attacbment, Clark & VICk . . . . . . . . . . . . . . . . . . . . 539,352 �:;;��f.,��:�ri>"a�iJ�� . .  ·:::·::::::::::::::::: ... ii,30s·to �gn 
�����:��m�
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���ar�t:S

a
fg�g::����;;Cing 'E" H' 539.375 Cumr clIpper base. M. T. Moore . . . . . . . . . . . . . . . . . . . . . .  24,30H 

Amet • , . . 
539 212 r:1"ar wrapper, P. C. Fulweller . . . . . . . . . . . . . . . . . . . . . . . .  24,308 

PICtures, etc:. fra·me·for: ·M. "c:Juhen'::::::::::: ': : 539:135 CushlOn, vt>blCLe. R. C. Scbemmel . . . . . . . . . . . . . . . . . .  24.307 
Pile fabriCS. knife for cutting, D. Scott el al . . . . . . .  539,147 En,:z:me ca8m�, H.. B. Hmn. . . . . . . . . .  . . . . . . . . . . .  . . . . 24,318 
PIpe bender J Bropson 539 378 � eed cutter frame. J. J. Gromme . .  . . . . . . . . .  . . . . .  24,317 
PIpe corrug�tljlg macbme: 'W: j: 'piecker':::::::::: 539:297 1 Fuel. lump of. W. P. Ta"gart . . . . . . . . . . . . . . . . . . . . . 24.313 
PIpe couphng J. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . .  539.H2 Lock case, H. H. Dent . .  . . . . . . . . . . . . . . . . . .  24.310. 24,311 
Pipe han"er, 'ii. Harbeckes . . . . . . . . . . . . . . . . . . . . . . . . . . 5,,9,266 Metal ware stock, A. R. Prttchard . . . . . .  . . . . .  . .  . . .  24.316 
Pipe sleeve. steam. J. CollIs . . . . . . . . . . . . . . . . . . . . . . . . . 5:19,119 1 Paper welgbt. E. L. Clark . . . . . . . . . . . . . . . . . . . . . . . . .. 24,300 
PIpe wrencb. W. F. Born . . . . . . . . . . . . . . . . . . . . . . . . . 539,031 RockIng chaIr. F. P. Harden .  . .  . . . . . . . . . . . . .. 24,301 
Planter attacbment. corn. D. W. Matsler . . . . . . . . .  539,282 �lel"b runnm" gear, A. E. Perren . . . . . . . . . . . . . . . . . . . . 24.315 
Planter, corn, Helvern & McGuire . . . . . . . . . . . . . . . . . .  53g.267 Spoon, A. P. Brown . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .. 24,297 
Planter, cotton, Head & Kerns . . . . . . . . . . . . . . . . . . . . .  539,362 Spoon, fork, etc., S. Smltb . . . .  . . . . . .  . . . . . . . . . . . . . . .  2{,298 
Planter. potato, 1<'. F. Wol"amuth . . . . . . . . . . . . . . . . . .  539.243 Step pad, H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2{,306 
Planter. seed. J. A. Mengel . . . . . . . . . . . . . . . . . . . . . . . . . .  539,069 Stove. 011, R.Z. LIddle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2{.312 
Plow and attacbment, J. M. Hudson . . . . . . . . . . . . . . . .  539.131 Whlflletree. R. E. Gre"ory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2{,3U 
PlOW, rotary "ang, W. B. WIllIs . . . . . . . . . . . . . . . . . . . . . 539,322 
Plow subSOIl attacbment, L. McWbmney . . . . . . . . .  539.289 
PneumatIC tool. W. H. Soley . . . . . . . . . . . . . . . . . . . . . . . .  539.240 
Pocketbook. 1. Cano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 539,U8 TRADE M A RKS. 
Post. See Fence post. Baking powder, W. B .  Wllbelm & Company . . . . . .  26,555 Potass'tum cyantde, makIng. W. M. Mackey . . . . . . .  539.279 Bathtubs and slnks, Standard ManufacturlD,:z: Potato dl"ger, P. TIedemann . . . . . . . . . . . . . . . . . . . . . . . .  539,3U Company . . . .  . . . . . . . . . . . . . . . . . . . . .  .. . .  26.561 ��:s�� ,:�e�r�Ck

Lp.!�s?
O�rlniiD�·p·reBB: · · · · · · · · · ·  

539,244 
hls���·��:��[sScu'rtb��pc:t;s: an.� .�

I�e
. �������: 26,5M Pressure regulator. :Ould, P. G. Van WIe . . . . . . . . . . .  539.205 Books and photo,:z:rapb albums, blank. Ltebenrotb, Prlntin", J. C. HemphIll . . . . . . . . . . . . . .  . . . . . . . .  . 539,268 Von Auw & ('umpanv . . . . . . . . . . . . . . . . . .. 26,532 Prmtmg machIne o1fset mechanism, J. C. Hemp'" Bread. baked. HeJssler & Junge Company . . . . . . .  26,552 bIll . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  539.269 CalfskIns. patent leatber and waxed calf, Doerr & Prlntmg plate, L. Grossman . . . . . . . . . . . . . . . . . . . . . . . . 539,221 Relnbart. . . . . . . . . . . . . . . .  . .  . . . . .  . . . . . . . . . . .  26,537 Prmtlng press. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . .  539.377 Canned and bottled goods, certain named, Abra-Prlntmg press, J. L. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539,356 bam & Straus . . . . .  . . .. . . . . . . . . . . . . . . . . . . . . .  �6,550 
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r ill'cred' dritiks' 'know'o' as: 26,551 

Puller. See Stump puller. H. Coben . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,5{6 Pulley, R. 1< .  Hargraves . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.129 Cologne. W. P. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,538 Pulley, Bash, W. T. Kelloll,:z: . . . . . . . . . . . . . . . . . . . . . . . . .  539.059 Color for confectlOners' use, H. Kohnstamm & Pulley, speed, W. M. McIntyre (r) . . . . . . . . . . . . . . . . .  IU95 Company. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 26,M9 Pulley. split, A. J. Wllhams . . . . . . . . . . . . . . . . . . . . . . . . . 539.160 Corsets, Rotb & Goldscbmldt . . . . . . . . . . . . . . . . . . . . . . . .  26.533 Pulverizer, land, B. A. Thomas . . . . . . . . . . . . . . . . . . . . . .  539.153 CosmetICS, 10tlOns, perfumery, cream. and soap, Pump, F. MIS . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  .. 539.072 Firm of W. RIeger. . . . . . . .  . . . . . . . . . . . .  . . . 26.539 Pumps. valve and valve operatin,:z: mechanism Cotton woolen and SILk fabrlCs Burton Brothers for. J. C. Gitbens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 5.19,052 & c'ompany' : 26 535 Pusb button, electrIC. A. J. Oebrm" . . . . . . . . . . . . .  539.079 Flour. wbeat, j ·Ii:M. Keblor : : . : : : . : :: . : : : : : : : : : : : : :  26'556 Ratlway. closed CO�duit electrIC, P. Lucas . . . . . . . . .  53!)'184 ! Gum. cbewmg, V. Sllverman. . . .  . .  . . . . . . . . . . . . .. 26,547 Rallway sl,:z:nal. J. �trm�bam . . .  . . . . . . 539,396 Harness bames PI att & Let..cbwortb 26 536 RadwRY sl,:z:nal operatin,:z: device, F. Hardy . . . . . . . .  539,128 I Insects. compounds for destroYln,:z:. G·:li.·. House: ' ��u::; :�3�����\'i,�a�·h.:3?Rl:�'kenz;e:: : : . : .  &��:��� Ma���B ' Contmental 'liiatcb 'Campari;; 
. .  

26 55d�'� RaIlway tIe, metallic, W. it. AddlCks . . . . . .. . 539,210. 539,21! Matches: frICtIon or parlor, R. L. Brow'rifield . .  .' . . .  : 26.559 RaLlway time IndICator, G. H McGUire . . . . . . . . . . .  539.2Stl Medical preparatiOns. certam, E. L. Andrews . . . . .  26.541 Refrtgerator, J. C. LIlly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.387 Medicated extract of beef, H. K. Wampole & Re,:z:18ter. See Cash regIster. Company 26 ;j45 Reg-ulator. �ee Pressure regulator. Water sup'" MedlCme. certam named; F: S. Humphrey::." 
.: ...

. : 26:M2 pLy regulator. 011 or dresslll,:z:. confectIOners'. Nla,:z:ara 011 Com-Renderlng and dryin,:z: apparatus, E. HoltbauB . . . . 539.05.f! pany . . . . . . . . . .  . . .  . . . . . .  . . . . . . . .  . . .  . 26.M8 Rbeostat, A .  C. Carey . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  539.21H Overalls, men's, H. W. Carter & Sons . . . . . . . . . . . . . .  26,53{ Rbeostat, variable. E. P. Warner . . . . . . . . . . . . . . . . . . .  5�9.105 PlOWS, Veere & Company . . . . . . .  . .  . . . . . . . . . . . . . . 26.562 Roaster. IJ. A. MIUer. . . . . .  . . . . . . . .  . .  . . . . . . 539,283 Remedy for constIpatIOn J. R. SImpson 26 543 Robbers, mecbanism for fOlhn,:z: tram. T. Toomey 530.100 Remedy for women's diseases. Avery 
. 
Medic'l;;e ' Rock drill actuatmg deVICe, J. Duncan . . . . . . . . . . . .  539.251 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26,04." 

�gfl�r�
rIM:e

r�;��:e
r�11���' 

H. Koch . . . . . . . . . . . . . . . 539,062 Stoves. gas and oU, Luther & Lederhos . . . . . . . . . . . . .  26.560 
Rollevs 10 mechamcal underground hauling. 
, .:.--patch fork for. A. Lauenroth . . . . . . . . . . . . . . . . . .  539.(l63 
Roofln" Implement. F. G. Caldwell . . . . . . . . . . . . . . . . .. 539,8{7 
Rubber belts. metbod of and apparatus for jom-

lng ends of, T. Robins. Jr . . . . . . . . . . . . . . . . . . . . . . . .  539.H5 
Saddle pad. F. W. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.207 
t�g ��
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Sasb fastener, I. W. Lord . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.UO 
Sasb lock. H. BItner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  539.030 
SawmIll .  ban�, W. M. Wllkm . . . . . . . . . . . . . . . . . . . . . .. .  539.320 
l5awmlll carriage, W. M. Wilkin . . . . . . . . . . . . . . . . . . .. 539,321 
Sawmill feeding mechanism, C. Reiser . . .  9 • • • • • • • • • 539,305 

A pl'inlt'd (' O P '  of tbe speCificatIOn and drawln,:z: of 
any patent m the foregomg hst. or any patent In prmt 
issued since 1863. Will be furnlsbed from thiS Office for 
25 cents. In ordermg please state the name and number 
of the patent desired. and remIt to Munn &; Co., 361 
Broadway New York. 

( nnacilRl 1 pn t� I1 I "" may now be obtalned by tne m .. 
ventors for any of the Inventions named in the fure .. 
gomg lIst, prOVIded they are SImple. at a cost of $40 eacb. 
If comphcated the cost wlll be a lIttle more. If'or full 
mstructlOns address Munn & CO., 361 Rroadway. New 
\ ork. Other foreIgn patents may also be obtamed. 

© 1895 SCIENTIFIC AMERICAN, INC 
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OltlHNAltY RATES. 
l ll � i d  .. P a ue. e D c li i n serlion ... ... 7a cen ... n line 
Ua(�li Pu!:c. eu e b  i ll li e r r i oll  ... - ... ... $1 .00 II l i u fO  

� For some classes oj Advertisements, Special and 
Higher rates are required. 

The above are charg-es per atzate line-about eich t 
words per line. 'j'hls notice shows the width of the line. 
and is set in agate type. Wong-ravings may head adver
tisements at t.he same I'ate per Rg'&te line, by measure
�ent, as the letter press. Advertisements must be 
received at Publication Office as early as 'l'hursday morning- to appear in the foi lowing week's issne. 

Foot Power '* Screw cutting 

L th Automatic 
a es Cross Feed 
9 and 12 inch Swing. 

New Designs. Novel Features .. 
Send/or Catalogue B. 

SENECA FALLS MFG. COMPANY. 
695 Water St., Seneca l!"alls, N. Y. 

LAT H E S Shapers Planers, Drins, Machine Shop 
• Outflts,Foot Latbes",Tools and Supplies. 

Catalogue Free. SEBAS1'IAN LATHE CO., 
120 CULVEHT ST., CINCINNATI, O. 

THE SIMPLON TUNNEL. -DESCRIP-
lion of the project tor a tunnel through the Pennine 
Alp� under Monte Leone, which. when completed. will 
be the longest in the world. Nature of the rock to be 
traversed. urDPosed system of cunstruction. ventilation 
an d coo ling, hygienic arrangements, outside erections. 
Full details, with 11 i1\ustrations. Cont.ained in 8CIENTIFIO AMEltlCAN BUPPI.EMJ£NT. :z.;08. 99S, 999, and 
1 000.. Price 10 cents each. fro be had at this office and from aU n ewadealer8. 

VANDUZEN S�i\M PUMP THE BEST IN THE 
Pumps Any Kind 

in Order, 

TO I NVENTORS AND PROMOTERS. 
W e  have had for many years as a specialty the n!anu

facture of some of the most intricate and successful 
machines, tools and models. Our facilities and equip ... 
ment. mechanical skill and experience are at your ser
vice in bringing to commercial success inventions and 
improvements in machines or appliances. Satisfaction 
guaranteed. Contract or day work. For particulars, ad
dress 'l'HE SIGOURNEY TOOL Co., Hartford, Ct, U. S.A. 

IMPROVED COMBINA TION 
DIVIDER AND CALIPER. 

Can be used as a Divider. a Hermaphrodite, 
Keyhole. Inside and Outside Caliper. 

By mail. postpaid, 
4 incb . . . . . . . . .  $2.00 I 8 inch . . . . . . . . $2.50 6 " . . . . . . . . .  2.25 10 " . .  . .  . .  . . .  2.75 

Mecbanics' Fine Tools of nl\ kinds. 
iT Send for illustrated Catalogue B. 

Standard Tool Co., Athol, Mass. 

B U Y  
T E L E P H O N ES 
'l'hnt nl'e ,;rood-n ot •. cbeap thill�;iI." The difference in cost 1S little. We guarante..e our apparatus and f>���!�:n��! ;��
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WES'l'ERN TELEPHONE CONSTRUCTION CO., 

«Q Monadnock Block, CHICAGO. 
Largest Manufacturers oj Telephones in the United States � i MACHIN ISTS' 

. if X: Lates�t,,��v��ents 
New t:"ityles. 

New Prices. 
Growing' rapidly in 

Send jor Catalogue A. favor. 
American Wateh '1'001 (�o., Wnltllnlll. 1Uass. 

FUNDAMENTAL P R I N C I P L E S  OF 
Business ; 'rheir Apphcation in Practice.-A lecture de
livered in the :-5ibley Cullege Cuurse by '1\ Dunkin Pareto 
A very interesting presentation of the subject, full of 
practical suggestiuns as to the conditiuns neceS1'!ary to 
obtain bUSiness and pr(lfes�ional success. Contfl.ined in 
SCIENTIFIC AMERICAN SUPPI,F.MF.NT. Nos. 998 and 
999. Price 1U cents each. 1'0 be had at this office and 
from all newsdealers. 

The Scientific American 
Reference Book. 

A most useful little bound book of 150 pages, com ... 
prising, probably. the most extensive variety of stand
ard. practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are : The Last Census of the 
United States (1890), by States, Territories, and Coun-
ties ; Table of Cities having over 8.tXXl inhabitants; 
Map of the United States-miniature outline ; The 
Patent Laws (full text) ; Tbe Trade Mark Law (full 
text) ; Tbe Copyrigbt Law (full text) ; Tbe Principal 
l\lechanical Movements-illustrated by 150 small dia ... 
grams-of value to inventors and designers of me chan
ism; .Uedalljon Portraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elec
t.ricity, Heat, Meta]s. Weights, and Measures. 

iT Sent by mail to any address on receipt oj price. 

25 cents. 
MUNN &. CO., Publishers, 

361 Broadway. New York. 

R 0 C K Made of Large Blocks of Emery Set in Meta l .  . 

Made Sharp. ,..tay Sharp 

FEastMest GErindRers yknown. c:� g::��
. 
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Hundreds in U�e Will Fit any Mill Frame. 
for All PUI·poses. Cheap as Best French Bubrs. 

Stu�tde;��tCMii l CO.,  Boston ,  Mass. MILLSTONES. A C E T Y L E N E. THE COMMERCIAL 
Synthesis of Illuminating Hydrocarbons.-A.. paper by 
Prof. Vivian B. Lewes, read before the London SocietJ 
of Arts. 'l'he production of acetylene from calcic car .. 
bide ubtained by means of the electric furnace. the 
light-giving value of this hydrocarbon, its value as a 
Etepping stone to the synthesis of other hydrocarbons. 
and its commercia] possibllitles. Contained in SCIEN. 
TIFIC AMERICAN SUPPl,EMENT. No. 99S. Price Jt 
cents. To be had at this office and from all newsdealers. 
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STERLING BICYCLES 
Built like a Watch • • • •  

• • •  The STRONGEST, LIGHTEST, and 
FASTEST Bicycles in the World • • • •  

Elegant Catalogue Free on request. 

STERLING CYCLE WORKS, 

236-240 Carroll Ave .. D 1, CHICAGO. 

MEASUREMENT OF POWER.-BY G. 
D. Hiscox. M.E. A de�criptiun of several improved 
forms of ausurption and transmitting dynarnometerR 
for the measurement of the useful work of prime movers 
in mllis (tf'd factories. With 17 111ustratlons. Contained 
in SCIENTH'IC AMERICAN SUPPLEMENT. No. 992 • Price 10 cents. To be had at this office and from aJi 
newsdealers. 

BARNES Foot=Power 
MACHINERY. 

MANUFA C T U RED av WILLIAMS BROTHERS. 
ITHAC A. N.V. 

MOUNTED OR ON SillS. FOR 
OR SHALLOW WELLS, WITH 

OR HORSE POWER 
TA LOG U E  

A lt'l'ESIAN WELLS.-BY PRO F. E .  
G. Smith. A paper on artesian wella a s  a source of 
water supply_ Essential geolo�ical conditions of arte ... 
sian wells. Some chemical features of arteeian well 
supply. Contained in SCIENTIFIC AMERICAN Sup
PL�M �NT. No. 943. Price 10 cent.s. To be had at tbis office and from all newsdea lers. 

O I L  W E L L  S U P P LY GO.  
Manufacturers of everything needed for 

A RTESIAN W E LLS 
for either Gas, Oil, Water, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, ,Drilling Tools, etc. III u,:;'d Ca(lllOgue, JjT'tce i'tS[S, 

ttwi atscount sheets on req!tes[. 

Pittiburg, 011 City and Bradford, Pa. 
Also, 32 Cortlandt St., New York. 

M ArrCH � MACHINERY. 
Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street. Philadelpbia, Pa. 
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Tho TYDOwritor 
EXCHANGE, 

H Barclay St. , New York 
Wewillsave you from tO to 50 per cent. on Typewriters 
of all makes. 

____________ iT Send jar catalogue. 

I C E - HO U S E  AND COLD ROOllI.-BY 
R_ G. H1l,tfleld. With directions for construction. Four 
engravings. Contained in Sf'lENTIFIC AMERICAN SUP
PLEMENT. No . •  ) H. Price 10 cents. To be had at this 
office and from an newsdealers 

Parson's Horo logical Institute. 

3cbool for UIatcbmakerlb 
ENGRAVERS AN D J EWELERS. 

P- Send jor Catalogue and Rejerences. 

PARSON 'S HOROLOGICAL INSTITUTE. 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL I RON TOW ERS 
PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic FIre Sprinkler Plants. 
Louisiana Red Cypress Tanks 

a Specialty. 
PEORI A .  II.L. 
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THE NEWSPAPER AND 
of l\olaking It.-An address delivered at Cornel] Univer-
N6�t�i��3f�I��I�'N!i�i:2 1�i�J-H5)lJ��::�EJ���, 

S
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995. Price 10 cents. To be had at tbis office and from 
all newsdealers. 

2 1 9  E. Mai n Street, 

LOUISVILLE. Ky . •  U. S. A. 

Experimental & M odel Work 
E v. BAILLARD, 106 Liberty Street, N. Y. 

The " Cl imax "  Stereotyper 
AND 

Mou ld ing Press Combined, TO BUSI NESS MEN for making perfect Cel l ul oid Ste_ . l·t·ntY I)f"� to beusedin phlce of metal The value of the SCIENTIFJC AMERICAN as an adver· 
r,�

::.e�tlJ\�i)!iii�
18�h��JUg�ir� �'�;; tising medium cannot be overestimated. Its circulation 

every printing office. See SCI. AM., is many times greater than that of any similar journal 
Dec. 30, 1893. Send for circular to now published. It �oes into all the States and 'l'errito_ 

T H E  J .  F. W. DORMAN CD. 
217 E. German St., Baltimore, Md. 

Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo

type Macbinery and Supplies. 

Pum�inz Wat�r �y ��m�rnuQ Air. 
We take pleasure in announcing that by arrangements 

made with J. G. Pohle, we are enabled to furnish our 
customers with the 

I'O H ) 'E A I R  I,IF'!' l' U M l', 
protected by numerous American and Foreign patents. 

'l"bis department of our business will be under the per
Bonal supervision of Dr. Pohle, the inventor and pat'ee. 

T\,E,.�:e�!
S
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� "WOLV E R I N E "  � 

GAS & GASOLINE ENGINES 
STATIONARY AND MAR INE. 

The " Wolverine" is the only revers-
�1fi�th�f4r��:t���i��o���s��'::;: 
Requires no licensed engineer. Ab
solutely safe. Manufactured by 

WOLV E R I N E  MOTOR WORKS, 
12 Huron 51., Grand Rapids, Mich. 

EXPLOSIVES AND THEIR MODERN 
Deve]opment.-By Prof. Vivian B. Lewes. Four lec
tures delivered before the London Society of Arts, on 
the explosive mixtures and compounds of modern times. Gunpowder and the recent improvements in its com
posit1OD. guncotton. nitroglycerine and nitrog-]ycerine 
preparatiuns. smokeless powders, explosives for blasting purposes. Contained in SClEN'l'IFIC AMlt�RICAN RUPPLE-
�11)'b�. N1\�ic��09JeJt��!'Jh ���l be1PsO�r lA�O�er��� 
'1'0 be had at thIS office and from all newsdealers. 

SANITARY SOAP VASE 
I"REVRN'I'l"ii disea.se, waste, pilfer. 
ing of soap, clogging- of waste pipes, 
stx�, �� itD��ee���I����Y !rOe� b, d�y pure soap. 

'1' he Onlu Clean, Sanitary, and Safe 
'Wily to 'Use soap. 

A gents TVanted. 
Sanitary Soap Vase Co., 

Aqueduct Bldg., ROCHESTER, N. Y. 

OF LIFE IN OTHER 
Worlds.-A most interesting discussion of this much 
deba.ted question by the �reat a�tronomer. Sir Robert 
Ball. Contained in SCIENTIFIC AMERIC'.AN SuP. 
PL}I�MENT. No. 99�. Price 10 cents. '1'0 be had at this 
office and from all neWSdealers. 

SI NTZ GAS E N G I N E  C O .  
GRAND RAPIDS, MICH., 

U. S. A. 
Manufacturers of the 8illtz l"iitn 
tionRl'Y RlId iURl'ine f-;RS and 
Ga;ilo l i n  .. t:nU'i n4's, Especially 
t�:��[t?g.

for 
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tured or natural g-as -Boats and 
launcbes. Prices within the reach 
of all. iT Send jar CataloQue. 

Mention this paper. 

fies, and is read in all the principal libraries and reading
rooms of the world. A businc8s man wants sometbinR 
more than to see his advertisement in a printed news
paper. He wants circulation. This he has wben be ad
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent infiuence you to substitute some 
other paper for tbe SCIENTIFIC AMERICAN when se
lecting a list of publications in which you decide it is for 
your interest to advertise. Tbis is frequently done for 
the reason that the agent gets a .larger commission from 
the papers having- a small Circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page or ad .. 
dress lU U N N  & CO .. I' lIb lishel·S. 

Catalogue 
Free. 

361 Broadway. New York. 

P OWE R F U L  
_____ S H E A R S  
CUts to N incb sbeet metal 
and % inch rods. 

W. W. OLIVER, 
Sta.B. Buffalo, N. Y. 

NOW READY I 
Fourteenth Edition of 

Experimental Science 

REV [SED AND ENLARGED. 
1 �O l'Rf;tel§ and 1 1 0  �upel'b Cuts ndded. 

Just the thing for a holiday present for any man, 
woman.�tudent, teacher, or anyone interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phon1)grap h, the curious 
optical illusion known as the Anorthoscope, tog-ether 
with other new and interesting Optical Illusions, the 
Optical Projection of OpaQue Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo-
g���·s ttcm<!�ic�laD?st�T��I�'. �r���1(I�rr�r�81�'T��� 
er, R:lectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a gredt deal of 
other new matter WhiCb will prove of interest to scien
tific readers. 840 pages, 782 fine cuts, substantially and beautiflllly 
bound. Price in cloth, by mail. $4.  Half morocco, Sa. 

J)r,send JOT tUtl s[1'ated circuiar. 
MUNN & CO • •  Publ ishers. 

Office of the SCI E NT I F IC A M E R ICAN, 
361 BROAD\\' A \'. NEW YOltK. 

© 1895 SCIENTIFIC AMERICAN, INC. 



Founded by Mathew Garey, 1785. 

HENRY CAREY BAIRD &. CO. 
[NI)USTRIA L PUBLISHERS, BOUKSELLERS & IMPORTERS 

81 0 Wal u u t  St •• Philadelphia, Pa .. lJ. S. A .  
IrT Our New aud Revised Catalogue of Practical and 
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ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

DE E R  P A R K ,  

O n  t h e  Crest o f  t h e  A l leghe n ies. 

To those contemplating a trip to the mountains in 
search of health and pleasure, Deer Park, on the crest 
of the Allegheny mountains, 3,000 feet above the sea 
level, offers such varied attractions as a delightful 
atmosphere during both day aud night, pure water, 
smooth, windlng roads throug:h the mountains and val .. 
leys, and the most picturesque scenery in the Allegheny 
range. The hotel is equipped with all adjuncts con
ductive to the entertainment, pleasure and comfort of 
its guests. 

The surrounding grounds as well as the hotel. are 
lighted with electricity. Six miles distant on the same 
mountain summit, is Oakland, the twin resort of Deer 
Park, and equally as well equipped for the entertain
ment and accommodations of its patrons. B(lth hotels 
are upon the main line of the Baltimore and Ouio Rail
road, have the advantages of its splendid Vestibuled 
Limited Express trains between tne East and West. 
Season excursion tickets, good for return passage until 
October 31, will be placed on sale at greatly reduced 
rates at all principal ticket Offices throughout the coun
try. One way tickets, reading from St. Louis, Louis
ville, Cincinnati, Columbus, Chicago, and any pOint on 
the B. & O. system to Washington, Baltimore, Philadel
phia or New York, or vice versa, are good to stop off at 
either Deer Park, Mountain Lake Park, or Oakland, and 
the time limit will be extended by agents at either 
resort upon application, to cover the perIod of the 
holder's visit. 

The season at these popular resorts commences 
June 2hd . 

.Il"'or full information as to hotel rates, rooms, etc., 
address George D. DeShields, Manager, Deer Park, or 
Oakland, Garrett County, Md. 

BUSHNELL'S PERFECT LETTER COPYING BOOKS 
perfect copies of let

with ordinary Office ink. 
up £6re�s

ai����e�p?oo���?�� 
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postpaid, on receipt of price. 
Note Size, 6xlO inches . . . .  $1.00 
Letter size! 10x12 inches, $1.30 

te���� fo;l����llfu��I�I�i�ts 
403 C hestnut St.,Phriadelp hia,Pa. 

A N EW PIPE WRENCH 
Grips quickly and firmly, G AL VANIZED 
as well as other pipe, alld will not Crush 
it. Won't lock on pipe. Does not mar a nut 

or highly polished fittings. Other features. 
All dealers. 

rr Send for Little Book, Free. 
SAMUEL HALL'S SON, 2 2 9  West 1 0th St., New York. 

Is Your Factory Light ?� 
Asbestine White Cold Water Paint- l' o,,'der :f01'Jn. 

Ready f or instant use. For Factories, Work.shops, Mills, 
Railroads, Breweries, etc. Warranted Not to Scale. 
Send for small quantity for Trial - S e n t  FREE. 
GEORGE S. A OAMS, NO. 5 Court Sq., Brooklyn, N. Y. t HELLO, CENTRAL ! 

Do you use telephones ? [f so, we can give 
you just what you want. Our specialty is Blake 
rrrantsmitters. There is a " best " in everything, 
and ours are the best. We supply complete 

� telephones or all or any of the parts to construct 
a telephone. Write for ilJustrated catalogue. 

, PHffiNIX INTERIOR TELEPHONE CO., 
131 Liberty St., New York. 

SCIENTIFIC AMERICAN S U PPLE
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10 cents. Also to be had of newsdealers in alJ parts 01 
the country. 

THE Gc,uverneur, N. Y. 

A rchitectural .Books 
Useful, Beautiful and Cheap. 

Any person about t o  erect a dwelling house 0 r sta
ble. either in the country or city, or any builder wishing 
to exauline the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the A RCHITECTS' .AND BOILDEHS' EDITION of the SCI
ENTIFIC AMERICAN. 

The information these VOlumes contain renders the 
work almost indispensable to the architect and builder. 
and persons about to build for themselves will find thft 
work suggestive and most useful. They contain draw. 
ings in perspective and in color. together with fioor 
plans, costs, location of residence, etc. 

Two volumes are published annually. Volumes 1 to 
lB, which include all the numbers of this work from 
commencement to December, 1894, may now be obtained 
at this Office or from Booksellers and Newsdealers. 
Price, stitched in paper, $2.00 per volume. These VOl
umes contain all tbe plates, and all the other interesting 
watter pertaining to the work. They are of great per
manent value. Forwarded to any address. 

JU U N N  &; CO., Publishers, 
361 Broadway, New York. 

$ citutific �uttricau. 

D A I M L E R  M O T O R C O M P A N Y, 
B U I LDERS OF 

HiGhest Grade SinGle and Twin Screw Launches. 
Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power ��:::::::=;������ per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 

er Send fo r I l l u strated Catalogue and P ri c e  L i s t. 

O F F I C E  A N D  W O R K S,  " S T E I N W A Y , "  L O N G  I S L A N D  C I T Y ,  N .  Y .  

T E NTS. 

GEO. B. CARPENTER « CO. 
202=208 SO. Water St., CHICAGO 

P R E N T I S S  T I M E  SYST E M  
8, 30, 60, 90 and 100 day movements. 

S Y N C H R O N I Z E !)  CLOCKS 
��c��d��ct�nT��S�I���ft:d��� �1���S�-

CALENDAR CLOCKS 
Tower Clocks, Outside and Synchronized 
Sign CJocks. Clocks rented in New York City I'T Send for pamphlet and particulars. 
The Prentiss Clock Improvement Co., 

i9 DEY ST., NEW YORK CITY. 

CALENDOLI'S T Y P E S E T T I N G  MA-
chin e.-Descnption of a machine recently inven ted by 
Father Calendoli. a Sicilian Dominican, which permits 
an experienced operator to compose fifty thousand let
ters an hour. With 7 i llustrations. Contnined in SCIEN
TIFIC AMERICAN 8UPPI,EMENT, No. 1 0 0 5 .  Price 10 
cents. To be had at this office and from all newsdealers. 

ALCO VA P O R  LA U N C H  
Engine and Helm Controlled from Bow 

Latest improved and only ]2 to 1 Motor 
now ready for the market. 18 to 40 ft. 
LaU�3' 5 aDd 7 horse p� 

or Pilot required. Speed and Safety 
guaranteed. Dangerous Naphtha or Gasoline used. 

IUarine Vapor �ngine C o . ,  Jersey City, N. J. 

MONITOR VAPOR EN G I N E  AND 
POWER COMPANY, 

8 ERIE STREET, CRAND RAPIDS, M ,CH,GAN. 
CASOLINE LAUNCH E N G I NES AND LAU NCHES 

THE ELECTR IC LAU NCH CO. 
-- - --- :til OHlcr AND WDRI'.5. 1 86-S3.REET 

MORRIS HEICHTS, NEWYOR K C ITY. 

�'HE AUSTRALIAN PATENTS DEVELOPMENT 
CO., Melbourne, require AGENTS throughout the world. 

MESSRS. MUNN & Co , Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
8��������l��ti��i��l����fd��: 
tial. A handbook of patents and 
how to ob tain them Bent free. 

PATENTS 
taken through MUDD & Co. receive 
special notice in the Scientific Amer .. 
�Cl

(��anit�ifll������9, ��et�� 1��E:�t 
circulation of any SCientific work. t3 a year. Specimen copies free. 

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

�( ��Rt��l����r� ��o!!�� \JI you select. We are direct importers 
-guarantee perfect fit, superior work

" manship and finest trinunings. " e �h � ) poy expre.. chol'/:eo to any part of U the Umted States. Goods sent C O. D ,  
O tI with privilege of examination. Wnte �t �.) �orf.ree cata.logue, samples and measur-1. It: mg' lnstructIOIls. � THE PROGRESS T_A.ILORING CO. 262 and 264 State St., Dept. 24, (Jhl�o, III 

AGENTS LJ.DlESOROENTS 
875 A WEEK. 

A t home, using or selling Gray 
Plater, or collecting goods for us 
to plate, We do all kinds of plat· 
ing at our works, manufacture the 
materials and outfits, and teach 

We sell the only complete 
oul .• t. lncludln. ,wheels,tools 

prepar· 
eVery' 

free, 
Co.. Work., 

4, Columbus, Ohio. 

DRY BATTERIES.-A PAPER BY L. K. 
Sohm, treating of open circuit batteries, h i storical dry 
batteries, modern dry batteries, Hellesen's battery, 
Bryan's battery, [< oller's battery, and the efficiency of 
dry cel1s. W i th 3 IllustratIOns. Contained in SCIEN
TIFIC AMERICAN SUPPLEMENT, No. 1 0 U l .  Price 10 
cents. To be had at this Office and from all news
dealers. 

MAC H I N E  WORK SOLIOITED.  e��*:::�t 
l\{odern Machine '1'ools. Pattern Making, Designing', 
Experimental Work. Technical assistance if required. �'i"i�3';1�ti� eW�ri:�o����e�:i��.

,: Y��k� I H J  L, 

�""'�;��eBicycles 
Shipped anywhere 

C.O.D. Saving you 
il-:��;;O::II��tJ�te��f;�'$62.60 $85 lA.rlington' " $45.00 '65 U " $31.50 

$20 U $10.90 Le.test models, wood or steel rims; pneumatic tires; weight l7� 
C:�h bB'�; ���tlu�i ��� 1�2eW. ���gB ���s�rSt�� ���a,lc�i���� 

PATENT SALE. �t�:u�fl���is�l�!�c!'l
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I?i l e  ( ; u i d e .  Letters Patent No. 537,827, issued April �g\'�t b'fgd�;. 
°l'tnJ'.

d
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eating and valuable tRbie showin", t.he number of patents 
granted for the various subjects upon which petitions 
have been filed from the be/linning down to December 
31. 1894. Contained in SCIENTIFIC AMERICAN SIIP
PJ.ElHlliNT, No. 1002. Price 10 cents. To be had at 
this office and from all newsdealers. 

TYPE WHEELS. MOCEl.S L"E'XPERIMENTAL WORK�SMAUMAtHIIUR'( NO�El.1'IE:i eo. ETC. "EW lORK &TENctL WCRKS lOCI NASSAU BT N.Y. �5 HAND BONEJ SHELL AND 
.,�. CORN M I LL�for Poultrymeu. 
. ' Circular and testimonials Free. 

WILSON BROS., Easton, Pa. 
WORCESTER POLYTECHNIC INSTITUTE, 

Worcester, Mass. 
Four years' courses in Civil, Mechanical, Electrical En-

fb�f::�r:d �gr�s����,
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low. For catalogue and informat.ion address 
T. C. MENDENHALL, President. 

,� TELESCO P E:;'ND FOR C A TA L O G U E  
W. & ·D. MO G (Y. 
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SCIENTIFIC AMERICAN DYN A M O. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 00 
to 75 110-volt incandescent lamps. or of being used as a 
5 h. p motor. This machine was constructed especially 
for t.he benefit of the readers of the ,sCifUH1ic .-:l 1/U'/"tCtl11, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de-
�B6ege�?r�[��J�:tr���� s�pfe

ea����� �6� t���t
.��� 

use, but who do not care to enter into the subject scien
tifically. With 24 illustrations. Contained in �('JF.NTH'tC A M  EHICAN :"'uppr.l<�.'1 ���T, No. �fia. Price 10 cents. To 
b e h a d a t this Office and from all uewsdealers. 

WELL DRESSED MEN 
, wear only merchant tailor made clothes. 

A Tailor-Made 
Suit For 
$10.00 

We'll make to your measure a Frock 
or Sack SUlt of 

ALL WOOL GOODS 

r{b��l tZ��:r §t�l����lS'�fo�:��%� 
as cheap. We save 50 per cent by 
buying big lots of woolens direct from 
the mIlls-that accounts for it. 

All goods sent C. O. D .. with privilege Of examination before paying express 
a't3��t

d f�:a��1e��f�r��hc:����'i 
parti culars. free. 

LOUIS )( VEHON, Tailor, 323 Dearborn St., Chicago. 

CRITERIO N  MAGIC LANTERNS Stere���icons. 
Oil, Lime o r  Electric Light. Front o f  Lanterns easily removable for substitution 
of scientific attachments. We make lanterns and views for all kinds of uses. nr- Gatnl.oques ,,·n. J ,  B. ( ' 0  I .�' ,\- CO .. 1 1 5  & 117 Nassau Street, :\ e w  York. 
189 La Salle St .. Chicago. 00 Bromtleld St .. Boston. 131 Post St., San J'rancisco. 
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THE INQUISITION IN MEXICO.-A 
mo�.t interestin g- historical paper, being a narrative of 
the experiences of Miles Phillips, one of the members 
of a trading and discovery expedition to Atrica a n d  
America fitted o u t  i n  England in 1567, and placed under 
the command of Master John Hawkius. Contained in 
SCI J!;NTIFIC AMERICAN SUPPLEMENT, Nos. ,1 004, 
1 11 0 ;) and 1 011 6 .  Price lU cents each. To be had at 
this otlice and from all newsdealers. 

��fjf:LLm 
Our New 50c. Telephone 

Entirely new and original. The recei\'erJl 
of this Dutfi.t are lIO constructed that they 
ha.ve extraordinary acoustic propertieJ!. A 

....hispermay bep\ainly heard at 500 ft. No battery 
required. Receivers are imitation hard rubber, the 

�am(lin form as used on l'<l�ular instruments. For 
inside and all short linfll this ill better than a �lOO 

Dutfi.t. Complete for both ends with all accessories and instruc· 
ons for UIIiog. Sent byexpress on receipt of SOt. or hymaii for 12c. R. H. INGERSOLL & BRO. 65 CORTLANDT ST. N. Y. 

Manufactory Establisbed 1 76 1 .  
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEl. PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York. N. V. 

Illaunfactory EstnblislJed 1 7 6 1 .  

MANVEL W IND M ILLS 
with Ball bearing turn
table. Galvanized Steel 
�lill8 and To'W'ers. 

Your address calls for 
balf-tone engravings. 

WILLIAMS M FG, CO. 
Kalam azoo. M ich. 

16lUurraySt., New York. 36 So. Market St., • Boston. 

ICE MA C H I NES. COl'liss Engines. Bl'ewel's· 
n lld nut t l el'�' lUa c h i n ct'y . THE VILTER 
.MFG. Co., S99 Clinton Street, Milwaukee, Wis. 

4x5 per GroMs, ,1.00 oxS " ,. 2.00 
Does all that silver paper will. Unsurpassed for beauti
ful definition. Keeping- qualities guaranteed for one 

K:taJji.u���1�frJ�rg���1e����a��t�e
cl��rseZfe!W Book 

J. C. MILLEN, 923 Arch Street, PHILADELPHIA, P A. 

A Valuable gook 

12,500 Receipts. 7 0 S  l>ages. Price $5.  
Bound in Sheep, $ 6 .  Halj-Morocco, $6.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and RepJies given in the Notes 
and Queries of correspondents as pubJished in the �ci
e n r i li c  A mCl'ican during-tbe pastfiftyyears; together 
with many valuable and important addttjons. 

(h' el' 'l',,' eh'c 'l' h n 'll' ialld selected Receipts are 
here collected ;  nearly every branch of the useful arts 
being repn�sented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

rrbe work may be regarded as the product of the 8tud
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every tnquirythatcan be thought of. relating
to formulre used in the various manufacturing inC1us
tries, will here be found answered. 

Instructions for working many difi-'erent processes in 
the arts are given. 

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

Those who are in search of independent business or 
employment, relating to the home manufacture of sam
p]e articles, will find in it hundreds of most excellent 
suggestions. l1'r Send jor DeBcriptive Circular. 

MUNN & CO.: Publishers, 
SCIENTIFIC A MERICAN OFFICE, 

361 Broadway, New York. 



)If{il'vcrii.scmeni.s. 
C I IUI I IS A R  Y RA'l'ES. 

Inside Pn�e. eaeh i 11 Jliiie I' ti on.. .. 7' a cents a line 
Bnei .. Pa�e .. eaeh i u se l'[iun. .. .. $1 .00 a line 

IT Far some classes of AdverUsc'llUnts, Special and 
Higher rates are 'requiTed. 

'Phe above are charges per agate line- about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. }jjngravings may head aever
t i sements at the same rate per agate line. by measure
ment, as the l�tter press Advertisements must be 
receiyed at Publication Office as early as 'rhursday 
mormng to appear in the following week's issue. 

NEW.� MAILs 
Highes�

r���:;��:5�rade. 
- $ 8 5 Men's 

and 
ladies ' 
Pat
terns, 
• • 

Boys' and Girls' Wheels, $16, $20, $40, etc. 
Wm. Read & Sons, 1 07 Washi ngton St. ,  Boston 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article gIving the details of con·· 
str.nction of every part of these vebicle,'5. W i tb 15 en
gravinl-{s. Contaiued in SCIENTIFIC AMERICAN Sup
PLEMENT. No. 908. Price 10 cents. To be had at tbis 
office and from all newsdealers. 

BICYCLE 
CHAI N 

LIGHTNING 
CO. 

P. O. Box 1568. New York City. 

$18 buys a beautiful little Canoe ; or $125 iJ!�:f��:��� �:ia��� 
J. H. RUSHTON, CANTON, N. Y. . 

At 

ACCOUNTANTS 
wbo use tbe Comptometer 

have no trouble with their 
trial balance. Has it ever oc
curred to you that by getting 
one you might save lots of 
time, a void mistakes and not 
ruin your nerves ? 

Write fa' Pamphlet. 
FELT " TARRANT MFG CO. 

62 ... 158 ILLINOIS ST . •  CHICAGO. 

They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. 

Place your order in time to 
be tilled for tbis season. 

Free-Our IJe,8CriptivtJ Cata
logue and Price List. 
Address H. D. LA YMAN, 

'� :: 

851 Broadway, New York. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters

Patent No ,  463,569,  granted 

to Emile Berliner N ovem-

ber 1 7 ,  1 8 9 1 ,  for a combined 

Telegra p h  and Teleph ( me, 

covering all forms of 
Microphone Transmitters 

or contact Telephones. 

�.-.... �.--.... -----

J' ,itutifi, �tUtti,au. 
"

IMPROVEMENT T H E  OROER O F  T H E  AGE ... • ______ _ 
Three New Model 

EM E R Y • :bii� a�d
be(J:in��sJ?-d�� pWe� 

Quick process and large stock, \V ben in a \;urrY, 
buy of '!' HE 'J'_" N P J' I� CU .• NEW YORK CITY, 

CINCINNATI. and STROUDSBURG, PA. Smith Premier Typewriters 
--- Nos. 2, 3 A N D  4 M O��P�!NI�!�l!�!lr��!!.Ly!�RK 

HAVE YOU EXAMINED THEM ? •CIDER & WINE PRESS Many Improvements Heretofore Overlooked by Other Manufacturers. 
Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U. S. A. 

MAC HINERY. 
. '" POWER AND H A N D  PRESSES. 

BRANCH OFFICES IN TWENTv-NINE PRINCIPAL. CITIES IN THE UNITED STATES. (Oapacity, IOta lW Bbls. in t.n hours.) 

Send for 5O-page Catalogue. 
••••••••••••••••••••••••••••••••••••••• i� $85 AND $100 i 
• • i �ing of}\l1 �oad$ i 
• • 
: FIVE MODELS-LADIES' AND MEN'S. : • • • Weights. 18 10 25 pounds. -� RIOE A MOaNAcRCH·�;'KffPTN mONT ! 
• • 
• • : MONARCH CYCLE co. : 
: CI1ICAGO. u. S. A. : 
• • 
• BRANCHESi New York, MemphiS. Detroit. Denver, Salt lake : : CIty. San francISCO, POrU8mJ. Toronto . • ....................................... 
KDOAKS  $6.00 

to $100.00. 
The lightest and most practical cameras for hand 

or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
! Send for � R.ochester, �Catalouge.Z N. Y. 

Are Warranted the Highest of all 

High = Grade Machines Built in the 

World, Regardless of Price. 

; • 
f 

Premo Cameras 
Premos 

Produce 

Perfect 

Pictures 

Are perfect in construction, workmanship 
and finish, and contain more modern im
provements than any other Camera. We 
make several styles and guarantee them all 

ROCHESTER OPTICAL CO. 

c �- � _ E m pire State Pulley and Press Co. 
';%: FULTON, OSWEGO CO., N. Y. 

PUZZLE 

T H E  - � 

li!'" ESTABI,ISHED 1iol45. 
The Most Popular Scientiflc Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly--52 N u mb ers a Year. 

This widely ch'cu lated and splendidly illustrated 
paper is publisbed weekly. Every number contains six
teen pages of useful information an� a large number 01 

:22=--=S:..O:..U.:..:.T.;..H:....;S:..T..,;R.;..E:;,E:T:..:.-' 
____ -=-R:..O:..C:..H:.:.:E.:.S.:.T.:.E:..R:c,

_
N:..::. • ...:.Y. original engravings of new Inventions and discoveries, 

- representing Engineering Works, Steam Macbinery, 

PRIESTMAN SAFETY O IL  ENGINE New Inventions, Novelties in Mechanics, Manufactures, 

.. PhelWmenally low in costojopllTation."-Franklin Inst. Chemistry, ElectricitY.Telegraphy, Photograpby, Archi· 
. tecture, Agriculture, Horticulture, Natural History. N EI1;¥l:fM Kerosene, NOT Gasoline etc. Complete list of Patents each week. 

N 0INGINEER Terllls of SUbSCI'il)tion.-One copy of the SCIEN· 
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of 'rbree ])o J) a l's by 
the publishers ; six montbs, $1.50; tbree montbs, $1.00. 

���t�icai�iWfel;tr��¥:i��: ing, Pumping, Milling, etc. 
PRIESTMAN & COMPANY, lnc. 
F.'ont and Taskel� Stl�eets, e _ Pbiladelphia 

THE BICYCLE : ITS INFLUENCE IN 
Health and Disease.-By G. M. Hammond. M.D. A val� 
uableand interesting paper in which the I'ubject is ex
haustively treated from the following standpoint,s : 1. 
The use of tbe cycle by persons in health. 2. fJ'he use of 
the cycle by persons diseased. ContHined in SC1ENTH'IC 
AMERIC' AN SUPPLII; M II:NT, No. 1 002. Price 10 cents. 
To be bad at tbis Office and from all newsdealers. 

Onr facilities are the Best in the W orld for the 
Production of the Finest Pos�'lible Hesults. Every 
Machine Fully Guaranteed. 
21 lb. Scorcher, $85.00 
Ladies' 22 lb., 75.00 

Clllbs.-Special rates for several names, and to Post· 
masters. Write for particulars. 

'l'be safest way to remit is by Postal Order, Draft, 0] 
Express Money Order. Money carefully placed insidtl 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at tbe sender's risk. Addres� 
all letters and make all orders, drafts, etc., payable to 

lU U N N  & C O ., 3 6 1  Broadway. New York. �--Jdtutitit �mtritaU Juppltment 

B ICY CLE CO., I N D IANAPOLIS, I N D. ,  U .  S. A.  

This i s a separate and distinct pu:blication from THJ 
8CIENTJFIC AMERICAI\', but is uniform tberewitb it 
size. every number containing sixteen large pages full 
of engravings, many of which are taken from foreigi 
papers and accompanied witb translated descriptions 
THE SCIENTIFIC AMERICAN SUPPLEMENT is publisbeG 
weekly, and includes a very wide range of contents. 11 
preseT!ts tbe most recent papers by eminent writers i"D 
all tbe prinCipal departments of Science and tbe Usefm 
Arts, embracing Biology, Geology, Mineralogy, �aturat 
History, Geograpby, Archreology, Astronomy, Cbemis· 
try, ElectriCity, Ligbt, Heat, Mecbanical Engineering, 
Steam and Railway Ene-ineering, Mining, Sbip Building 
Marine Engineering, Pbotography, Tecbnology, Manu.: 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, DomestiC EcunQmy, Biograpby. Medicine, 
etc. A vast amount of fresb and valuable information 
obtainable in no otber publication. 

Recording Instruments. 
Pressure Gauges, Vacuum Gauges, Volt

meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
���J�n::&:enr¥�lf:y fO:r:gi:ael��� 
Bent on 30 days' trial. Vsend jor Oircu
lars and Specimen Ohart. 

The Bristol Company, Waterbury, Conn. 

AGENTS WANTED FoR.FINETOOlS INEVrRYSHOP 
,. CAT:l'��J�R U.H.BESLY & {;O: 

AND AGENCY. CHICAGO, I LL.U.S.A.-
BACHELDER ADJU STABLE 

S P R I N G  I N D ICATOR. 
Always l'endy for use a t any 

speed or p1'eSSUI'e. 
, " Tbis instrument received a specia] 

Cbicago, 1893����o��.�;;�ie,!���d���f.�����j 
Cou'"'tl'uction. and Accuracy under all 
pressure. �CatalogueBsent upon application 

THOMPSON & BUSHNELL CO., 1 1 2 .liberty St.,New York 

From I to 40,000 Pounds Weight 
of Open Hearth, Chester or Bessemer Steel, 

True to Pattern. Sonna. Solid. 

GEARING OF ALL K I NDS, CRANK 
SHAFT� K N U C KLES FOR 

CAR COUPLERS. 
Cross-HeadS, Rockers, Pislon-Heads, 

etc., for Locomotives. Steel Castings oj every description. 

CHESTER STEEl CASTI NGS CO. 
Works, Chester, Pa. Office, 409 Library St., Phil a., Pa. 

V8u USE G R I N DSTO N E S ?  
If so, w e  can supply you. All sizes 
m O ll l l t e ci and lI11llloIllHeci.  always 
kept in stock. RBmember, we make a 
specialtyof selecting stones for all spe
Cial purposes. � Askjor catalogue, 

'l' he C L EVELA IS D  S'l' ONE (;0. 
2d Floor. Wilshire, Cleveland, O. 

JESSOP'S ST E E LTHB\�\RY 
FOR TOO L S. S AW S  E Te. W� .JESSOP 6< SONS L!2 91 JOHN ST. NEW YORK 

S cientifi c Book Cata l ogue 
ItECEN'l'J,Y l' U B I,ISHEIl . 

in��::: o�a���g�1�n�l�idrff�;:�l� E����B�nc{\}�j Ri u��e�uee
o�� 1�;!bli��2.�e��IO:N�if,i�C���RICAN, 

________ -=3_6:..· 1=--H---.:l'ond wRY, r\ en' Y Ol'Ji:. 

DO YOU WANT A LAUNCH ?'-----e� 
That you can run 
yourself. 

That is Clean 
and Safe. 

Send 10 cent stamp for lllnstrated Catalogue of • •  

That requires 

neither Licensed 

Engineer nor 

Pilot. 

The most important Engineering Works, M.ecbanisms, 
and Manufactures at bome and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for tbe SUPPLEMENT. for tbe United States, 
Canada, and Mexico, $5.00 a year; or one copy of th 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Add ress and remit by posta; 
order, express money order, or cbeck, 

lU V NN & CO., 361  Hroadway, N e w Ym·k. --i@).--

� ttiltlhtg �dithnt. 
THE SCIENTIFIC AMERICAN BUILDING ED1TION is 

issued montbly. $2.50 a year. Single copies, 25 cents. 
Tbirty-two large quarto pages. forming a large and 
splendid Magazine of Arcbitecture, ricb Iy adorned with 
elegant plates and otber fine engravings ; illustrating tbe 
most interesting examples of modern Arcbitectural 
Construction and allied subjects. 

A special feature is the presentation in eacb number 
of a variety of tbe latest and best plans for private resi .. 
dence8. city and country, including tbose of very mod .. 
erate cost as we]] as tbe more expensive. Drawings in 
perspective and in color are given, togetber witb Floor 
Plans, Descriptions, LocatiOns, Estimated Cost, etc. 

Tbe elegance and cbeapness of tbis magnificent work 
bave won for it tbe I�nr&'est Ch'culation of any 
Architectural publication in the world, Sold hy all 
newsdealers. $2.50 a year. Remit to 

lU U N N  & CO., 361 Broadway, New York. --i!l)'--

�XVl)tt �ditil)lt 
of the SCIENTIFIC AMERICAN, witb wbicb is incor
porated U LA AMERICA CIENTIFICA E INDUSTRIAL," 
or Spanisb edition of tbe SCIENTIFIC AMERICAN is pub
lished montbly, and is uniform in size and typograpby 
witb tbe SCULNTIFICAMERICAN. Every number con
tains about 50 pages, profusely illustrated. It is tbe finest 
SCientific, industrial export paper publisbed. It circu .. 
lates tbrougbout Cuba, tbe West Indies, Mexico, Cen
tral and Soutb Ameri�a, Spain and Spanisb possession;! 
-wberever tbe Sr�nisb language is spoken. THE SCI ... 
ENTIFIC AMR.!:.lCAN EXPORT EDITION bas a large 
guaranteed Circulation in an commercial places through
out the world. $3.00 iL year, postpaid, to any part of tbe 
world. Single copies, 25 cents. Inr Manufacturers and otbers wbo desire to secure 
foreign trade may bave large and bandsomely displayed 
announcements publisbed in tbis edition at a very 
moderate cost. Rates upon application. 

lll UNN & CO., Publisllers, 
361 Broadway, New York. 

____ THE ONLY NAPHTHA LAUNCH. PRINTING INKS. 
T h e  8CIElSTIFIC AMERICAN i s  printed with CHAS 

GAS ENGINE AND POWER COMPANY, 1 85th St. ,  Morris Heights, New York City. �t�.�llh��J!�?a�a:d ��
Ok�s!��;����t�:�ke�m{'��� 
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