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I tieutifit �mtti,an. 
A REJIIARKABLE CHEJIIICAL COMPOUND-NICKEL 

CARBON OXIDE. 

A most curious and interesting chemical compound. 
. one WhICh may yet be the basis of important industrial 
processes, is the newly discovered nickel carbon oxide. 
Ludwig Mond, F. R. S., while working upon nickel and 
investigating its remarkable power of dissociating cal'­
bon monoxide into carbon and carbonic dioxide, acci­
dentally produced the new compound. If nickel is 
heated in an atmosphere of carbon monoxide, it sepa­
rates carbon, and if the hot mass of carbon and nickel 
is exposed to the air, it spontaneously takes fire. To 
avoid this result, Mond, in his laboratory work, very 
naturally cooled the carbon and nickel in a stream of 
carbonic oxide gas, and in order to avoid poisoning the 
air of the laboratory passed the gas into a Bunsen burn­
er and lighted it. As the mass cooled, the flame be­
came luminous, and grew brighter and brighter as the 
temperature fell. 

This very extraordinary phenomenon was investigat­
ed. The gas before reaching the burner was passed 
through a glass tube which was heated, as in the well 
known Marsh test for arsenic. A bright mirror was de­
posited on the tube and the flame lost its luminosity. 
Evidently the substance of the mirror was the agent in 
making the flame luminous. On analysis, it proved to 
be nickel of a high degree of purity. 

In short, a discovery was fairly stumbled upon, that 
the hard, difficultly expansible, iron-like metal, nickel, 
could be carried off at ordinary temperatures by car­
bon monoxide gas. the metal and gas combining to 
form a volatile compound. 

By special care the substance was produced in quan­
tity, and was condensed by cold into a liquid of high 
refracting power, expanding very much with heat, and 
very volatile. Its specific gravity is 1'3185. At 13° F . 
below 0 (_25° C.) it solidifies into needle-shaped crys­
tals. It is quite explosive; sudden changes of temper­
ature or jarring, by scratching with a file the tube 
containing the pure vapor, determines its violent ex­
plosion. Mixed with air, it explodes when a flame is 
applied to the mixture. Its formula is, Ni(CO).; omi 

atom of nickel to four molecules of carbon monoxide, 
giving 34'28 per cent of nickel. 

The compound is decomposed by heat without ex­
plosion, when the heat is properly applied. This was 
what took place in the fiJ:St experiment with the Bun­
sen burner. At 3920 F. the metal separates. The en­
tire percentage of carbonic oxide is liberated, and per­
fectly pure coherent metallic nickel is produced. 

In the above there are suggestions of the possibili­
ties of this reaction. It now seems practicable to plate 
with nickel by this process. A heated body, whether 
a conductor or not, is rapidly coated with a fine coat­
ing of nickel, if acted on by the new compound. This 
suggests the plating of glass, china, and many other 
non-conductors, something which necessitated for­
merly an initial coating with graphite, platinum, or 
some equivalent, to act as a conductor for the electric 
current. Again, this nickel deposit may be made very 
thin, and may then be employed as a base for gold or 
silver plating on glass or china. 

When the possibilities of .the process in the extrac­
tion of nickel from its ores is considered, the subject as­
sumes new importance. It is suggested that nickel 
may be separated by carbon monoxide gas, the metal 
may be separated by heat, and the same gas may 
be used over and over again until the ore is 
exhausted as if by a gaseous leaching process. The 
metallurgy of nickel has hitherto been anything but 
satisfactory. If it leads to the economical production 
of pure nickel, Mond's discovery will have accomplished 
a great deal. 

The chemist. sees in it a basis for the analytical sep­
aration of nickel and cobalt. The method, if practIC­
able, would be a most elegant and neat one. Many sub­
stances have been examined, but iron is the only one 
that forms an analogous compound. and this compound 

his station as British Commissioner to South Africa, 
acted as his secretary for a number of years, and em­
ployed her leisure hours in acquiring knowledge of 
Souih African flora and kindred subjects . 

In 1870 she resided in the island of Mauritius. which 
is in the Indian Ocean, at least a thousand miles from 
the mainland. Col. Nicolas Pike, her future hus­
band, was the United States Consul there, and was 
making a thorough study of the scientific features of 
the island. He gave special attention to the fish of 
the Indian Ocean, many new and valuable specimens 
of which he collected and sent to Prof. Agassiz for his 
museum at Cambridge, Mass. Mrs. Pike, who had 
made great progress in the acquirement of scientific 
knowledge and also in the art of drawing from nature, 
assisted Col. Pike ill classifying the more than eight 
hundred different species which he secured, and she 
also made drawings of them, which she colored to 
represent the wonderful hues peculiar to the fish of 
that locality. 

Mrs. Pike came to this country about seventeen 
years ago and here married Col. Pike. Since then she 
has written voluminously, contributing many interest­
'
ing articles on various subjects to the SCIENTIFIC 
AMERICAN, American Agriculturist, American Gar­
den, besides English and French journals. Her effect­
iveness as a writer was greatly enhanced by her skill 
as an artist. Her illustrations were skillfully executed 
and aided greatly in elucidating the subject treated. 
Among many other works from her pencil, Mrs. Pike 
illustrated in colors various portions of a very complete 
collection of spiders which her husband made, and she 
also execut.ed drawings with pen and ink of the snakes 
of the Unit.ed States. This work required a vast 
amount of labor and patience. 

Mrs. Pike was a member of the Brooklyn Institute 
of Arts and Sciences, and took special interest in the 
department of botany, where her wide experience and 
store of knowledge were of great service to her associ­
ates. She was, however, an enthusiastic and painstak· 
ing student in many departments of science. 

• •  el • 
The Pogo nip Pogo 

The city of Carson, Nev., experienced the other even­
ing the thickest and coldest pogonip fog "in the memo 
ory of the oldest inhabitant," says a writer in a recent 
issue of the Evening Post. The pogonip fog is peculiar 
to elevated altitudes in the Nevada Sierras. It ascends 
from the valleys, and its chill embrace is so much feared 
by the Indians, who are predisposed to affections of 
the lungs, that they change their camp if apprised by 
the atmospheric conditions that the dreaded fog is ap­
proaching. Mr. Ogden, a chemist of the Nevada Min­
ing Bureau, furnishes this pleasing description of the 
pogonip: 

"In the White Pine Mountains, the Toyabi, the 
Hyko, and the Pahranagat ranges it is quite common 
to see the trees, houses, and everything out in the open 
gradually become white without any apparent cause. 
There is no perceptible fog, but the hot air from the 
valleys gradually ascends up the mountain side, and, 
becoming crystallized, the minute crystals attach them­
selves to anything in sight. This phenomenon affects 
human beings in just the same manner, and when the 
fog passes by, the frozen particles will adhere to the 
hair and clothing, producing a very grotesque effect. 
Hot Creek Valley is situated right in the center of the 
mining district, and is so called because of the warm 
springs that are always to be found there. These 
springs cause a pogonip in that distri� every night, 
and for this reason: The wind in the valley always 
blows from one direction in the -daytime, and after sun­
set it invariably blows from the opposite point. The 
effect of the cooler air passing over the hot valley is to 
force the heated air to rise. When it reaches a tem­
perature of about 25°, the result is a pogonip." 

.. .... 
is obtained far less readily than is the nickel one. Its The Best Mosqnlto Reined,.. 

use in analysis seems quite feasible. Mr. C. H. Russel, of Bridgeport, Conn., has recently 
In experimenting with it the highly poisonous nature communicated to us the following interesting fact : A 

of carbon monoxide gas should be kept in view. None very high tide recently broke away the dike and flood­
should. be allowed to escape into the room, and the ed the salt meadows of Stratford, Conn. '.rhe receding 
nickel compound Itself is highly poisonous if respired. tide left two lakes nearly side by side of the same size. 
This suggests one other property which was investi- In one lake the tide left a dozen or more small fishes, 
gated-its physiological action on the animal system. while the other one was fishless. A recent examination 
If injected into the veins, it lowers the temperature to showed that while the fishless lake contained tens of 

a remarkable extent. The '3xperiment was tried upon thousands of mosquito larVal, that containing the fishes 

a rabbit; an extremely small dose produced a fall of had in it no larVal. 
temperature of over 20° F. An English gentleman living on the Riviera, accord-

For fuller accounts of this substance, Prof. Mond's ing to a correspondent of Nature, having been troubled 

paper given in a recent SCIENTIFIC AMERICAit SUPPLE- by mosquitoes, discovered that they bred in the large 

MENT (No. 823) should be consulted. Should the new tanks kept for the purpose of storing fresh water, 
compound realize but a small proportion of what it"· which is rather a rare commodity at this Mediterranean 

suggests, it will prove the most valuable of recent dis- resort. He put a pair of carp in each tank and suo-

coveries. ceeded in this way in extirpating the insect pest. 
• ,., • The utilization of fish in thls way is an old suggestion. 

JIIRS. lIIARIA LOUISA PIKE. and a very practical one under some circumstances. 

Mrs. Maria Louisa Pike, wife of Col. Nicolas Pike, Many people suffer from the mosquito plague when the 

died at her residence in Brooklyn, N. Y., on March 23. insetlt breeds in a circumscribed and easily accessiola 

She was a lady of many scientific accomplishments. place, and where it could be destroyed by some such 

Born in England, and when seventeen years of age method as that used by the level-headed Englishman. 

accompanied her father, Hon. Benjamin Hadley, to· -Insect Life. 

© 1892 SCIENTIFIC AMERICAN, INC.



NeW" Mode or ProduC'iug Colored Photograph". 

This IS a process by James W. McDonough, of 
Chicago, Ill., who describes it as follows : 

I take a support of plain glass, celluloid, paper, or 
other suitable substance, upon the surface of which is 
a sensitive photographic coating, preferably forming 
what is known as an "orthochromatic dry plate. " 
This may be rendered tacky by immersion in water or 
diluted glycerine. If preferred, however, the plate may 
be used before it becomes quite dry in the course of its 
manufacture. I dust the plate, either while it is some­
what moist in the course of its manufacture or after it 
has become tacky, as above explained, with a mixture 
of colors composed of fine or powdered particles con­
taining the colors desired. I thus obtain a colored 
surface composed of particles lying side by side which 
have the properties of stippled colors instead of the 
properties of a true mixture of pigments. In order to 
get these colored particles, I use colored powdered 
glass, transparent pigments, gelatine, resin, shellac, or 
similar substances stained by aniline dyes, etc. In the 
preparation of the colors by means of shellac I take a 
sufficient quantity of clean white shellac dissolved in 
alcohol, to which I add aniline colors-say for one lot 
red and yellow colors-in such proportions that the re­
sult will be a red, which when viewed by transmitted 
light in layers will cut off or absorb as much green, 
blue, violet, and yellow as possible, or which, in other 
words, will transmit as far as possible a pure red. 
Another lot is colored with as pure a green as may be 
formed by mixtures adding yellow to absorb blue. 
Another lot is colored blue. As the mixture of colors 
formed in this way by red and green does not form a 
bright yellow, I may use in addition another lot colored 
as near the yellow of the spectrum as possible. These 
lots, after being thus colored, are allowed to dry, form­
ing colored masses, which are then reduced to powder 
by grinding, sifting, etc. 

If now proper proportions of red and green are mixed, 
a nearly black or gray mass will be formed, and if pro­
per proportions of red, green, yellow, and blue are 
mixed, a mass will be formed that is nearly black or 
gray; but if this same mixture is dusted or finely 
spread upon the prepared sensitive surface, it will re­
flect or transmit a mixture of all these colors, which will 
be white in proportion to the purity of color, cleanli­
ness of mixture and quantity of light transmitted or re­
flected. The glycerine may be washed out, so that 
only the colored particles in the mass in which they are 
arranged remain. When viewed under the microscope, 
the white surface is seen to be composed of a muItitude 
of different colored particles lying side by side and 
separated by small distances. This surface may be 
flowed with a thin coat of gelatine, which will penetrate 
the spaces between the colored particles, or the ground 
and colored particles may be coated with gelatine be­
fore applying them to the tacky surface by mixing 
them with a small quantity of dissolved gelatine and 
regrinding them, according as a mat or smooth surface 
is required. 

The �rocess of producing the effect called " color, " 
above described, is by absorption of light; but inas­
much as color effects may also be produced by refrac­
tion, dispersion, or diffraction of light, I do not mean to 
limit myself to absorption only as the means of produc­
ing them. 

The photographic plate thus obtained, consisting of 
colored particles applied to its sensitive surface, may be 
exposed to the action of the light from the object to be 
photographed through a camera in such mann�r that 
this light will pass through the colored particles and 
affect the sensitive film, thus producing a latent image 
of the object. The p\.l,te may then be developed by 
the use of the so-called " alkaline pyro developer," so 
that the colored particles will adhere to the surface, 
which is penetrated by the same colored light as the 
particles themselves, because gelatine is rendered insol­
uble in proximity to the silver particles in the sensitive 
compound where acted upon by light. Thus particles 
which do not allow the passage of colored rays on ac­
count of absorption may be washed off, because as to 
such particles the gelatine remains soluble. Thus blue 
rays will cause blue particles to remain as an image, 
white light all the colored particles in that space acted 
upon 9ywhite light, and all will be removed where 
black occurs, which does not act upon the photographic 
film. After the development, the picture may be 
treated with thiosulphate of soda to remove the sensi­
tive compound not acted on by the light and developer. 
By thus developing the platt) a picture is produced com­
posed,of the particles of silver and the culored particles 
remaining on the plate after the development. This 
picture may be used as a negative or bllcked with a 
black or other colored surface, as in an ambrotype. 
The colored image is formed by the reflecti.on of light 
from the particles or through the particles from the sil­
ver image or by the transmission of light through them 
when not cut off by the image. The use of the ortho­
chromatic sensitive plates and colored screens before 
the camera for the purpose of sifting light and regulat­
ing the action of different colors upon the film is too 
well known to require explanation. I will merely add 
that the particles are dusted, spread, or placed upon the 

� titutifit jmttitlu. 
plate in such proportions as to produce a white or and commenced suit against Hussey for infringement, 
transparent surface. and beat poor Hussey in the lower courts. 

• •• • P. H. Watson, then a prominent patent attorney, 
LFOR THE SCIENTn'lC AMERICAN.] and afterward Assistant Secretary of War under Stan-

Inventors- PersI"tenee. ton, and afterward president of the Erie Railroad Com-
Starting with Professor Morse, the great discoverer of pany, and who died the same day that General Grant 

transmitting messages by lightning and inventor of the died, told me that poor Hussey came to him and said: 
first machine for that purpose, his struggles and re- " Watson, I can't carry on this suit. I am in debt 
markable success is certainly one of the wonders of the now over $3,000, and can't get money to make the ap· 
nineteenth century. About 1832 the professor is said peal." 
to have conceived the idea while on a voyage across the Mr. Watson said : "Mr. Hussey, if you will assign me 
Atlantic, and soon after his return set at work experi- a one-half interest in your invention, I will give you 
menting in a small way in connection with his devoted' 

$5,000 ready cash and carry on the suit for you without 
wife. further charge." 

For nearly ten years they worked and struggled, most Hussey did not lose a moment, but made the assign­
of the time poor, until at last they hoped for success in ment at once, and Mr. Watson told me that when he 
long distances. The professor, through a few New handed him a check for $5,000 Hussey was the happiest 
York Congressional Representatives and one of the man to all appearance that he ever saw. They carried 
New York Senators, who promised to aid him in get- on and won their case before the United States Supreme 
ting an appropriation of, I think, $30,000, to construct Court, and MI'. Watson told me that he (Mr. Watson) 
an experimental line from Washington, D. C., to Balti- made over $300,000 clear out of that one transaction. 
more, Md., a distance of about 30 to 35 miles. The pro- J. E. EMERSON. 

fessor had obtained permission to string several miles • ' •• • 
of wires through the United States capital and set up Eleetrleal TannIng. 

his machines, with himself at one end and Mrs. Morse The following report has recently been issued by Mr. 
at the other, at remote corners of the capital. The Georges Hannenstein, at Verviers, Belgium, upon some 
President of the United States was the first to investi- experiments recently conducted there in "electrical 
gate, and expressed himself very favorable to the ap- tannage." 
propriation. Committees were appointed from the The apparatus consisted of a rectangular wooden vat, 
House to investigate, and finally succeeded in getting 6 ft. 6 in. long, 4 ft. 10 in. wide, and 5 ft. 3 in. high, with 
the bill passed by that body by a small majority. two electrodes, frame work and shafting, the cost of 

But this must be confirmed by the Senate. Several which was £30 7s. 6d., together with a dynamo, ampere­
times the bill was called up and tabled. All of this meter, voltmeter, and shafting, etc. , costing £24. The 
time the professor's expenses were increasing, even his installation was capable of supplying six vats. 
board bill at his hotel. Finally on Saturday night, be- Forty ox and cow hides from the Brussels abattoir 
tween 11 and 12 o'clock, the bill, with others, was called were experimented upon, weighing, without the horns, 
up and defeated by one single vote. The professor left 1,380 kilogrammes. These hides, after having been put 
the capital a very sad man. The other New York Sena- in lime, unhaired and fleshed, �ere swelled and col­
tor had been trying to get a bill through for a New ored. 
York harbor appropriation and it failed by one vote The forty butts derived from these hides were hung 
also, each Senator being hostile to the other's bill. up in vats on October 12, 1891, and taken out on No­
After the professor left, his friend walked over to the vember 16. They were subjected to the action of elec­
other New York Senator and said : "This is too bad. tricity during four weeks, or 24 days, from six to seven 
I now propose to move to call both these bills up if you hours each day. The weight yielded, when finished 
will second my motion." This was agreed, and the and dry, was 379 kilogrammes. 
Morse bill was hitched on as a tail to the harbor bill The offal, bellies, throats, heads, hung up in the vat 
kite and both passed, and the President was there to on November 16 were taken out on December 7. These 
sign them. The professor said that he went home, but parts were, therefore, subjected to the action of elec­
could not sleep. In the morning (Sunday) when he tricity during three weeks, or 18 days, from six to seven 
came down the landlady met him. " Professor, allow hours per day, and the weight yielded when finished 
me to congratulate you." And next came the landlord and dried was 344 kilogrammes. 
with congratulations. And next his Senator friend, The forty hides, therefore, with a given weight of 
who took him by the hand. Said the professor, "What 1,380 kilogrammes, gave a total weight of finished 
does all this mean? I wish you could congratUlate me, leather of 723 kilogrammes, or 52r\ per cent. 
but my bill was defeated." The tanning materials employed to swell, color, and 

"No, sir," said his Senator friend, "your bill passed tan these forty hides were as follows : 
and was signed after you left the House, and there is 
$30,000 in the Treasury to your order." 

I was one of the fortunates who stood in Central Park, 
New York City, when the bronze statue to Professor 
Morse was unveiled, and there stood the grand old man 

£ 8. d. 
5 6 
7 0 
8 0 

880 kilos. oak bark • • . . •••••••••••• . . . ••• • . . . . . .  ', ........ 5 
85 h 

mimosa bark . . . . • • . . . . • . •• • •  _ . . .••• • . . . . . . . . . . .  1 
700 " oak extract . . . . . . . ..... . . . ...... .. .... ..... . .. . 6 

13 0 6 

to whose achievement this memento had been erected No details are available as to strength of current sup­
by the telegraph operators, and it was then that the plied during these operations, nor to the cost of driving 
professor telegraphed under the Atlantic Ocean in that the dynamo, labor, etc. 
cable that is strung along among huge monsters that ••••• 
roam in its endless abysses and chasms, and onward 

Magie Pleture. 
clear around our globe. N ever was such an achieve-

Thl's I'S the t . f F T h f f V' con nvance 0 • I3C 0 en, 0 lenna, 
ment realized by one mortal being. Almost every one 

Austria. It consists in an apparently blank piece of 
knows the first message of four words, " What hath 

glazed paper or card or other suitable material which, 
God wrought I" on being rubbed over with colored pencils or crayons, 

Elias Howe with the sewing machine met a similar or with colored powders or the like, produces pictures 
fate. His first machines were crude made machines in- or words-such as answers to questions-visibly printed 
deed, and his first claims were on the machinery. which 

above. 
was subject to vast variations and numerous evasions. 

A piece of glazed paper, card, or other suitable mate­
But a happy thought came to Mr. Howe, so he sur-

rial is inscribed with letters or words or pictures, pre­
rendered his first patent and took out a new one, in ferably in outline, either drawn, written, or printed 
which he claimed a needle with the eye at or near the with a mixture of finely powdered chalk, water, and point. For about seven years young Howe struggled to 

gum arabic, or of any suitable mixture which is capa-get his machines into use; but the early prejudices 
ble of imparting to the said lines a rough surface. against using any machine that would throw poor sew- S h '  . t' '11 b '  d' d b t t 11 t . 

h' h t· d E l d uc Inscnp IOns WI , on emg r le , e 0 a y, or a ing girls out of work defeated 1m, so e rIe ng an 'I tI t · . 'bl b t bb' th d t and there met a similar fate. Finally he raised enough I t
�as a mos , 
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t t h' 'f h d h k d hi I us prepare WI co ore crayons, pow er, e c., e money 0 ge IS WI e ome, an e wor e s passage 11 tt '11 dh t th h d l' b t t . . . . ,  a e1' WI a ere 0 e roug ene mes, u no to as cook m a sailmg vessel, WIth bare money to get 

th 1 d f f th d th b" t th h t M h tt 
e g aze sur ace 0 e car , us rIngmg ou e orne 0 assac use s. inscription . t In walking up Broadway he saw large warerooms of or pIC ure. 

finely finished machines, all using his needle. He ------•• -.......... ------

went home and induced his father to mortgage his farm A RaIn of Mud. 

for money and commenced suit against every firm using On April 4 there was a shower of mud along the 
his needle, and carried it to the Supreme Court and I Union Pacific Railway at Onaga. The rain com­
got judgment against them. The master brought in menced early in the day, and soon the south and east 
$5 damages on every machine made, and it is said I sides of all houses were covered with yellow clay. The 
that his first money on this royalty paid him over windows received such a coating as to shut out the 
$160,000, and he died an eccentric millionaire. sun's rays. 

The next struggler was Hussey, with his guard tooth A Union Pacific train which ran through the storm 
mowing machine. Mr. McCormick had invented and had its windows covered, and the headlight was so 
patented a reaper and used a heavy sliding cutter bar completelY plastered that the light was shut in and the 
that often caused it to clog by the grass or grain to train ran in darkness to Rossville, the next station, 
bend over and wedge it. Hussey saw this and made where the mud had to be scraped off. 
the guard tooth having a slot through near the center This storm lasted until after daylight. As far east 
to prevent the grain bending over and clogging the· as Topeka, the windows showed that the edge of the 
cutter. This Improvement he patented, but Mr. mudstorm had extended this far. It was more severe 
McCormick claimed the sliding cutter very 'broadly, about fifty miles northwest. 
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AN IMPROVED POULTRY BROODER. I connection between the yoke and the pads, the saddle hard, thin, smooth, impervious, and transparent film 

The chicken brooder shown in the illustration is will fit any horse, being made more or less open for of pyroxyline of snfficient tenacity, adhesion, and dnra­
designed to keep the chickens provided with the larger, or smaller horses by means of the adjustable bility practically to resist the handling and exposure to 
requisite amount of heat and moisture, and also give connection between the members of the yoke. which lacquered articles in general are ·subjected. 
them the necessary chance for exercise, while it is so • '.' • • •••.. 
made that it can be readily taken down and packed in Tile Jack Rabbit Plague In California. 

AN I.PROVED GUN CLEANING DEVICE. 
small space for shipment. The picture represents a On the San Joaquin plains of California the jack A gun swab or cleaner which can be adjusted by di. rear view of the brooder, the main coop of which is rabbits are a nuisance, and the practice of the farmers reet or independent pressure to any required size, to heated by the waste heat from the brooding chamber, is to thin them out by annual drives. A corral is formed be made to bear against the sides of the barrel after the latter being a supplemental room built on to the with barbed wire fence, and around this, forming a the cleaner has been put into the gun, is shown in the back of the main coop. The main coop and the brood- circumference ten to twelve miles long, from 5,000 to accompanying illustration, and has been patented by 

BARNEY'S POULTRY BROODER. 

7,000 persons collect at the appointed tim�. Many are Mr. George H. Garrison, of Sumas, Washington. The mounted, ther� are many hundreds of lIght ,,:ag�ns top view represents in section the forward end of the a:nd ?ther vehIcles, t?e mas.s on foot form a s�IrmlSh I cleaner, the second figure being an exterior broken 
I line 10 adv�nce, prOVided WIth clubs. As the lme con- I view. It comprises a tubular outer rod or stick and tracts the Jac�s are put up and headed for t�e corral. an inner longitudinally movable rod both made in Marshals so direct the advance that the ammals are ' 

massed on the opened side of the corral. The close of 
the latest drive is thus described by the San Francisco 
Examiner: "Before the contracting line of men, 
women, boys and girls lay about 500 acres of plain 
so thick with madly rushing hares that. the ground 
was actually hidden from sight. 

H Within a space of a few acres over 25,000 rabbits 
were huddled together. In one place:the terror-stricken 
mass had rushed into one corner and lay there over a � II III foot deep. It is estimated that at least 3,000 were never 
touched by club, but were simply smothered to death 

ing chamber are separated by a vertical partition, by the rush of those in the rear. Photographs were 
near the bottom of which is a transverse channel for taken of the mass as they lay huddled up, and then the 
the passage of air from the outside to the brooding veteran guard of California, clubs in hand, were formed 
chamber, and between the chamber and coop is a cur- in line of battle, and with a yell moved down upon the 
tained apertnre by which the chicks may pass to the mass of 25,000 bunnies, clubbing as they ran. A sicken­
coop. At one end of the brooding chamber is a small ing slaughter took place, lasting about an hour." 
house containing a suitable heater or boiler, the boiler • , .... 
being connected with circulation pipes extending Stealll as an Agent In Canslng the Sl)read of 
through the brooding chamber above and below the Diphtheria. GARRISON'S GUN CLEANING DEVICE. 
brooding tray. Supported on the pipes beneath the In a discussion on diphtheria, published in the Brit-
brooding tray are large flat tanks of water, which ish Medical Journal for September 19, 1891, Dr. Russell three sections or lengt.hs, with the swab on the for­
evaporates slowly, and the air passing up through the cited several instances in which steam had seemed to ward end of the front outer member, and a lever ap­
chamber and into the main coop is thus properly laden be an active factor in the propagation of the disease. plied to the rear member or handle portion, as shown 
with m�istnre. It i� designed th�t the heat shall thus I Hot water and steam from a brewery were introduced in the bottom figure, for moving the inner rod for­
be apphed to the ChICks much as If they were hovered into some old cesspools and evidently wakened into ward to give the necessary pressure to and lateral dis­
by a hen, the main coop, receiving its heat only from activity germs which if undisturbed, would have re- tension of the swab. The members are detachably 
the brooding chamber, being comparatively cool, and mained dormant. A� epidemic of diphtheria soon de- connected by screw-threaded metal ferrules, and the 
affording a snitable place for exercise, the rear door of veloped in the vicinity, and was not checked until the front member has a cap-like ferrule to receive over it a 
the brooder being allowed to remain open, as shown, steam was turned into other channels, when it quickly longitudinally sliding compressing ferrule, which, when 
only for examination or when the chickens have be- ceased. If, as we now believe, the bacillus of diph- forced forward, produces lateral distension of the swab, 
come quite large. This construction is designed to theria develops with special rapidity in the presence of as shown in the top view. The swab or cleaner is of 
afford a very large brooding surface for the number of warmth and moisture and absence of light, it is not un- felt or other soft and flexible material, a screw passing 
chicks, and .to brood up to ma:ket size t�H� number I reasonable to suppose that the introduction of hot centrally through it and engaging at its inner end with 
first placed 10 tne brooder. Havmg the all' properly water or steam into cesspools or sewers may be a most the cap-like ferrule, so that when the sliding compress· 
charged with moisture, and a perfect system of venti- dangerous procedure. The maintaining of a consi- ing ferrule is forced outward the swab will be ex­
lation, it is adapted to successfully brood strong, derable degree of heat in sewers can certainly not be panded. Instead of a felt swab a cloth-covered rubber 
healthy chickens. This improved brooder has been wise from a hygienic point of view. Yet this condition one similarly bound and held might be used, or a split 
patented by Mr. Earl Barney, Schenectady, N. Y. prevails quite largely in New York, where sewers and metallic or other form of swab, the direct expansion of 

• '.' • ,water pipes are in many places kept at a continuous the swab after it has been put into the barrel being 
AN EASILY ADlUSTABLE HARNESS SADDLE. high temperature by the close proximity of the pipes produced by the longitudinally movable inner rod. 

A saddle which may be easily adjusted to fit horses of the steam heating companies. No more favorable Any standard gun cleaner can be used on the outer 
of different sizes, which can be cheaply made, and will medium for the culture of micro-organisms could be rod if desired, without the inner rod direct-pressure 
be strong and durable, is shown in the accompanying found than warm sewage. Given an imperfect trap attachment. 
illustration, and has been patented by Mr. James A. and a vulnerable mucous membrane, and an attack of • '.' • 
Jamison, of Rnssellville. Ark. It has an upwardly diphtheria is almost assured. A New Tin Alloy. 

1 2 A NINE-INCH SCREW CUTTING LATHE. connect metals with glass. The alloy is prepared by 
.. , . , .. I An alloy of 95 parts of tin and 5 parts of copper will 

�\,�\�\ 
JAMISON'S HARNESS SADDLE. 

curved center yoke which can by no possibility hit the 
back of the animal, this yoke comprising two members 
which terminate at their upper ends in nearly circular 
pieces, having interlocking teeth on their adjacent 
faces, as shown in the sectional view, Fig. 2. The 
clamping pieces are held together by a bolt which has 
a cheek hook on its front end, there being a thumb 
screw on the rear end of the bolt. A plate bent to 
form a loop to which the back strap may be conven­
iently secured is also held in position by the clamping 
pieces. The lower ends of the members of the center 
yoke are held in keepers on the pad plates, the latter 
forming the backing of pads of the usual construc­
tion. The lug straps are attached to the lower ends of 
the pad plates, and the belly girths are secured be­
tween the pads and pad plates. Owing to the pivotal 

The lathe shown in the illustration swings 9 inches pouring the copper into the molten tin, stirring with a 
over shears and 7 inches over carriage, and is made in wooden mixer, and afterward remelting. It adheres 
three lengths, to take 27, 39, and 51 inches between strongly to clean glass surfaces, and has nearly the 
centers. The head spindle is made of 1% inch steel, same rate of expansion as glass. By adding from one­
having a 72' inch hole its entire length, and runs in gun half to one per cent of lead or zinc the alloy may be 
metal boxes. The tail stock has an adjustable side rendered softer or harder, or more or less easily fusible, 
movement for turning tapers. The rest is adjustable as required. It may also be used for coating metals, 
for taper boring or ball turning, and will swivel 
to any angle, permitting the use of the tool in 
any position. This lathe is adapted for turn­
ing iron, steel, brass, bone, wood, or ivory. It 
is manufactured by the Sebastian Lathe Co. , 
Cincinnati, Ohio. 

• 'I •• 
Collodion Varnish. 

Hale's formula is as follows: Amyl acetate, 
4, gallons; benzine (coal naphtha), 4, gallons; 
acetone, 2 gallons; pyroxyline, 272' pounds. 
The different ingredients are mixed and the 
pyroxyUne dissolved therein. 

The metal article, having its surface polished 
and made free from water and grease by any 
ordinary or snitable means, is or may be dipped 
into a solution made' according to either of the 
formullll and on removal therefrom suspended 
in a chamber out of the draught till the adher­
ing coat or film dries or hardens, which takes 
place in about fifteen or twenty minutes. The 
drying may be hastened by artificial heat, and 
while the use of such heat at any stage of the 
process is not inconsistent with the invention, 
yet it is preferred to operate in the cold-that 
is, at ordinary temperatures. In damp weather 
the coating should be dried at a temperature of say 
1000 to 1050 Fah. The varnish or solution may also be 
applied by brushing. 

The coated articles when the coatings are dry hav� 
their metal surfp.ces provided with a. substantia.!, evell, 

AN IMPROVED SCREW CUTTING LATHE. 

imparting to them a silvery appearance. - Pharo 
Record. 

• te, • 

ONE million persons are employed by the railroads 
of the United States. 
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IMPROVEMENTS IN RUBBER BELTS. 

Every year advances have been made in the manufac­
ture of rubber belting, with the object of making a belt 
that will better stand the enormous strains and hard 
work to which belting is now put. When belts were 
first put on the market the different plies of which they 
were made up were held together by the strength of 
the rubber which is kneaded into the meshes of the 
duck, but that failed to serve the purpose, so that re­
cently the best belts have been sewed through and 

CROSS STITCHED RUBBER 
BELTS. 

through, thus holding 
the various plies to­
gether very solidly. It 
has been found, how­
ever, that these sewed 
belts are far from per­
fect. A recent improve­
ment in this direction 
is called t h e  " cross­
stitch " belt, on account 
of the method of its 
manufacture, and it is 
the subject of several 
patents. The old style 
sewed belt i s  s e w e d  
with an ordinary sew­
ing m a c h i n e, o n e  
thread at a tIme; con­
sequently, the threads 
on both sides run longi­
tudinally, the length of 
the belt. In the " cross­

stitch " belt all the threads are sewed at once. The 
threads on side run longitudinally, while on the other 
side they are tied together by threads running trans­
versely, as is shown in the accompanying cut. 

All who have had experience with sewing machines 
of any kind know the difficulty of getting an even ten­
sion on the thread at all times, and in the old style of 
belt it is practically impossible to have all the threads 

TESTING STRENGTH OF RUBBER BELTS. 

J titntifit �mtritan. 
CaltCornla Trees. AN IMPROVED CASH CARRIER . 

243 
A. H. Taylor, representing the Interior Department The illustration represents a new device for the 

at Washington, visited Tulare recently for the purpose conveyance of cash from the sales counter to the cash 
of arranging for a section of sequoia, to go to the ier's desk, recently patented by Mr. Joseph Starr, of 
World's Fair. The Pacific Lumberman says the Tu- New London, Ct. In the design of this machine all su­
lare Board of Trade decided to undertake to procure a perfiuous attachments have been omitted, and it is re­
fine tree, and, if the cost is not too great, the govern- !

I 
duced to the practical and useful. With this machine 

ment will exhibit it in the government building at I the car is propelled along the wire by the use of a steel 
Chicago, and afterward put it on permanent exhibi- bow spring, which, as will be readily understood, is 
tion at the Smithsonian Institution at Washington. superior to rubber bands and cord combinations, for 
The section of the tree will be at least twenty feet 
high, and thirty feet through. 

Mr. Taylor will take a tree, thirty feet long and 
thirty feet through. His plan is to have it cut into 
slabs, three feet thick, for transportation. Two sec­
tions of the full diameter of the tree will be cut, and 
polished so as to show the grain completely. The out­
side of the tree, in these three-foot slab sections, will 
be taken to Chicago, put together, and formed into a .  
complete, though hollow, tree. The polished ends will 
be the floor and ceiling. 

Inside, will be pictures of other trees and California 
scenery. It will be twenty feet, or over, across in the 
inside. 

. f  • . •  
Colors In Tempering Iron. 

Investigation as to the cause of the production of 
colors in tempering iron satisfactorily shows it to be THE NEW STARR SPRING CASH CARRIER. 
due to the formation of thin films of oxide on the sur-
face of the metal when it is heated in the presence of rubber soon loses its force, and the cord combinations 
air. It also appears from recent researches that the are essentially the same as a hand push carrier, for 
oxide so produced is practically transparent, first, be- the same calculation must be used to regulate the 
cause the sequence of colors is what would be expected speed of the cash car. In the Starr carrier there is 
in films of a transparent substance when the thickness nothing to do but pull the cord, the spring does the 
of the films gradually increases ; also because of obser- rest; and by the use of the adjustable tripper the 
vations on the reflected light, the color of which varies force and distance of the throw can be regulated to a 
somewhat at different angles ; but chiefly because it is nicety. Not only will this machine throw the car 
found that on increasing the temperature a little above along the level wire, but will throw up grade also, 
the point necessary to produce a dark blue, the color which makes it very convenient for those who desire 
gradually disappears, and the surface, though covered to have their cash desk elevated. To this propelling 
with more oxide, becomes almost colorless again. The machine a basket is also adapted for carrying parcels. 
colors being the result of oxidation, it is probable that These machines are manufactured by the Starr Cash 
the nature of the surface to be heated, its freedom from and Package Car Co. , of New London, Ct. 
any soiling, and the length of time during which it is • I .  I • 
heated must exert a considerable influence on the shade AN IMPROVED BRIDLE BIT. 
produced. 

AN INTRENCHING TOOL FOR SOLDIERS. 

The accompanying illustration represents a bridle 
bit of novel construction which has been patented by 

Mr. Bernt M. 

bine in throwing up earthworks, digging rifle pits, etc. , � R a c i n  e, Wis. 
and which may also be used as a spade independen;ly ((\ " T h e  c h e e k 
of the gun, is shown in the accompanying illustration, 
U � 

U rings are pivot-
and has been patented by Mr. William H. Hamner, of � ed to the b i t  

A tool adapted for use on the butt of a rifle or car- o>® � J 0 h n s o n, of 

of the same tension. The result is that a portion of Fort Assinaboine, Montana. The tool has a shovel JOHNSON'S BRIDLE BIT. b a r, which i s  
the threads take all the strain of the entire belt, for blade, from which extends, at a slightly different in- a s i n  g I e one, 
the tighter the tension on any particular thread, the clination, a threaded part adapted to be screwed into and the rings may be used to produce pressure when 
tighter the thread and the more strain on that a hollow handle, in which may be carried a screw required on the sides of the lower jaw of the aniu,al, at 
thread. On the " cross-stitch " belt all of the longi- driver, shell extractors, etc. , the outer end of the handle the option of the driver, as there are pivoted to them 
tudinal threads are tied together by the under trans- being closed by a cap. To conveniently attach the independent rein pieces to control the action of the rings 
verse thread, so that if one thread happens to have a tool to the rifle the handle is passed through a sleeve and bit generally. When the animal is not a vicious 
tighter tension than the others, the under thread projecting inwardly into the wooden portion of the one, the free ends of the rein pieces are united by the 
equalizes it with the others, so that the entire number butt from the heel or base plate, as shown in the sec- ends of the reins with the inner portions of the cheek 
of threads have identically the same tension. tional views. To prevent the turning of the handle in rings, so that the pull is at right angles to the bit bar, 

By the very nature of its construction, also, the the sleeve, there is a bolt in a transverse recess directly and the rein pieces do not protrude from the faces of 
threads running across the " cross-stitch " belt are in below the handle. To lock the bolt a sptiug is secured the cheek rings ; but inusing the i mprovement with a 
a perfectly straight line, because all the needles are on one side of the sleeve to engage with its free end vicious horse, the ends of the reins are attach� only 
fixed to a single steel bar. This results in making the two shoulders formed at the inner end of the bolt. i to the back or free ends of the rein  pieces, the pull 
" cross-stitch " the strongest sewed belt possible, as can I When the tool is fastened to the butt of a gun the back . upon the reins then pressing the inner portions of the 
be seen by examining carefully the cheek rings in against the jaws of the 
above cut, and making the test your- aliimal. 
self. 

Take any sewed belt, separate the 
plies as in the cut A B ;  separate the 
plies in t.he " cross-stitch " belt C D; 
clamp the two ends B C together, 
attach clamps to the ends A D, then 
apply power to A and D to pull them 
apart. This experiment will illustrate 
ho"," strongly the threads hold, and 
that the " cross stitch " will rip open 
the other belt. The reason of this is 
that in the " cross stit�h " the trans­
verse threads are ill a p e r f e c t l y  
straight line of necessity, and in the 
other belt the chances are that only a 
portion of the threads would be in the 
same straight line at right angles to 
the line of the belt, because each line 
of threads is sewed separately. 

Another objection to the old style 
sewed belt is that when the belt runs 
over a small pulley, the strain on 
the outside threads of the belt is very 
great, and they either break or weaken 
the belt by cutting into the duck. The thicker the 
belt, the more danger in this respect. In the " cross 
stitch " the transverse threads run on the outside, and 
this difficulty is overcome. They have these belts uow 
in operation which have not had to be taken up once 
after being put on. For any further information re­
garding them, address the manufacturers, Boston 
Wo�en Hose and Rubber Company, No. 275 Devon­
shire Street, Boston. 

HAMNER'S INTRENCHING TOOL. 

Fuel for the W orld's Fair. 

When bids for furnishing fuel for 
the World's Fair were opened March 
19, the Standard Oil Company was 
found to have the lowest bid, on the 
basis of three barrels of fuel oil being 
equal to a ton of coal. The Standard 
Oil Company offered to furnish oil at 
the rate of 70 cents for a barrel of 42 
gallons during 1892, and 72� cents a 
barrel during 1893. Most of the fuel, 
of course, will be used in 1893. Various 
estimates have been furnished of the 
amount of coal necessary to keep the 
wheels going around. The lowest es­
timate was 75, 000 tons. On that basis 
the big oil trust would deliver 225, 000 
barrels of oil at Jackson Park. The 
bids for coal were as follows : Weaver. 
Getz & Co.-Shawnee coal, No. 1 a t  
$2.44 per ton ; No. 2 at $2. 38. Roods 
& Ramsey Company - Little Mud 
Creek lump at $2. 60. New Pittsburg 

of the blade extends about in line with the top of the Coal and Coke Company, $3. 08. Silver Creek and 
butt, and the soldier is not hindered from using the Morris Coal Company, $3. 95. Officials of the fall' 
piece in case of emergency, the top of the blade then have not decided yet whether to use coal or oil for 
resting on the shoulder. In place of the handle fuel. The Standard Oil Company have produced 
shown, a telescopic handle may be used, and when this statistics to show that oil is cheaper, more convenient, 
is extended the tool forms a regular shovel without the and cleaner. They agree to deliver the oil as wanted, 
gun. When the tool is not to be used in connection 

I 
and to relieve the Exposit.ion Company of the necessity 

with the gun, it may be carried in a loop on the of furnishing large warehouses, as would be necessary 
soldier's belt. in case coal were used. 
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AutolDatlc Sprinklers. 

From a recent circular issued by the Boston Manu­
facturers' Mutual Fire Insurance Company, we learn 
that automatic sprinklers were placed over the whole 
of three cotton mills, except the weaving, by Col. T. 
J Borden, of Fall River, in 1874. TIle system was 
adopted in a few other mills, without any urgent sug­
gestion from the underwriters, in subsequent years to 
1877 inclusive. In 1878, the officers of this company 
became satisfied that it would become the most effi­
cient safeguard against the increasing hazard of our 
risks, and should be steadily presented for general 
adoption. The most thorough tests and experiments 
were then made upon automatic sprinklers by C. J. 
H. Woodbury, C. E. , now one of the vice-presidents of 
this company, under whose supervision most of this 
report has been prepared. The result of this work has 
been largely in suggesting improvements upon auto­
matic sprinklers, and preventing the acceptance as un­
suitable for protection against fire of many varieties 
containing serious defects. 

The true measure of t,ne value of automatic 
sprinklers as a protection against fire is best shown by 
the experience of this company for fifteen years, on 
property where this company has shared in the insur­
ance. 

The introduction of automatic sprinklers has reduced 
the average loss per fire, within the experience of this 
company where they were in service, to 8 ;3 per cent, 
and tho average loss per claim to 6 '9 per cent of what 
it is apparent that such fires and claims might have 
been under the previous conditions of protective ap­
paratus. But any classification must be made on ar­
bitrary divisions, and the proportions of each class 
might be differently placed by another, yet in any 
case the result would show a very great reduction of 
fire loss. 

Automatic sprinklers have their limitations and may 
not stop a fire which starts elsewhere and burns to the 
room where they are installed, although there have 
been many instances where they performed valuable 
service under such conditions. 

They are not suited to the protection of large open 
spaces, or to deep piles of combustible material. Man­
ufacturing processes generating corrosive vapors, or 
producing adhesive deposits upon automatic sprink­
lers, impair their efficiency. 

.. � . � . 
Exercise Cor LaDle Horses. 

J t itutiftt �mtritJu. 
vary in length from 24 feet to 32 feet. The weight of 
the heaviest of the armor plates will be 40,000 pounds. 
When finished it is estimated that not less than 1,500,000 
pounds of steel will have been used for the total armor 
plating of the Monterey. 

DECISIONS RELATING TO PATENTS. 
Soprelne Court oC tlte United States. 

ANSONIA BRASS AND COPPER COMPANY VS. ELEC­
TRICAL SUPPLY COMPANY. 

Decided March 14, 1892. 
Letters patent No. 272,660, issued February 20, 1883, 

to Alfred A. Cowles, for an insulated electric conductor, 
Held invalid. 

The application of an old process or machine to a new 
and analogous purpose does not involve invention, even 
if the new result had not before been contemplated. 

If an old device or process be put to a new use which 
is not analogous to the old one, and the adaptation of 
such process to the new use is of such a character as to 
require the exercise of inventive skill to produce it, such 
new use will not be denied the merit of patentability. 

Where a patent sued upon describes a method which 
differs only in degree and not in kind from a previously 
employed method, and where the utmost that can be 
said of the patented process is that it produces a some­
whatmore perfect article than was previously produc­
ed, Held that the patented method involves no novelty 
within the meaning of the patent law. (Citing Smith 
VS. Nichols, 21 Wall. , 112. ) 

Appeal from the Circuit Court of the United States 
for the District of Connecticut. 

STATEMENT OF THE CASE. 

This was a bill in equity for the infringement of let­
ters patent No. 272,660, issued February 20, 1883, to 
Alfred A. Cowles, for an insulated electric conductor. 

His method of preparing the wire was stated in his 
specification substantially as follows : The wire was first 
passed through a braiding machine, and a layer of cotton 
or other threads braided about it. The covered wire was 
then passed through a vessel containing paint, prefer­
ably white lead or white zinc ground in oil and mixed 
with a suitable drier. A second braiding was then ap­
plied directly upon the fresh paint ; the threads thus 
braided upon the paint force the paint into the first 
braided covering, and at the same time the paint oozes 
through between the threads. In this way the paint 
was incorporated throughout the braided covering and 
filled up the pores ; and the wire thus perfectly insu­
lated, and there was no possibility of inflaming the 
covering. 

The most satisfactory evidence of the prior use of a 
non-combustible covering for electric wires is found in 
the testimony of Edwin Holmes, manufacturer of an 
electric burglar alarm. 

The method described by Cowles differs only in de­
gree and not iu kind from that described by Holmes. 
In other words, it is a more thorough doing of that 
which Holmes had already done, and, therefore, in­
volving no novelty within the meaning of the patent 
law. 

U. S. Circuit Court oC Appeals-Nintlt .Yudicial 

Circuit. 

The Breeder and Sportsman, of San Francisco, 
describes the swimming tank on the famous Souther 
ranch in California. It is built of concrete and is about 
eight feet deep, 30 feet wide and 90 feet long. There 
are suitable pipes for filling and emptying it and 
facilities for warming the water. The horse is taken in 
and out from the platform shown at one side. Salt 
water is frequently used, as it acts like a tonic on the 
horses. In swimming the horse takes the same or even 
more violent exercise than he would trotting on the 
track, while there can be no injury to the feet or limbs. 
It has frequently happened that famous race horses 
have been taken lame during the season-so lame that 
it was necessary to give them complete rest for fear of 
injuring their feet, as they surely would do if exercised 
on a hard track. When these horses went lame it was 
of course supposed that their season was ended, for 
two or three weeks of idleness would surely unfit them 
for rapid work. It was a great surprise, therefore, REGAN VAPOR ENGINE COMPANY VS. PACIFIC GAS 

when they turned up in perfect training and entirely ENGINE COMPANY et al. 

over their lameness. At first tltere was a great Decided January 30, 1892. 
mystery about the treatment, but it was soon learned Au instrument purporting to assign an inventiou yet 
that the horses were made to swim every day, thus I to be made does not operate as an assignment of such 
giving them all the work they needed and at the same invention when made, but is a mere executory con­
time preventing injury to the hoofs by striking on the tract. 
hard track. An indorsement of such an instrument assigning and 

• I .  I • transferring all " right, title, and interest in and to the 
Plating tlte Monterey. above agreement " passes only the written instrument 

The armor plating of the Monterey is now in progress itself, with such right of action thereon as had not at 
at the Union Iron Works, San Francisco. The plates the time of the indorsement become vested in the in­
are finely finished, their outside surfaces being as dorser. (Reversing Regan Vapor Engine CO. VS. Pacific 
smooth as glass. Gas Engine Co. , 57 O. G., 1886. ) 

They are 24 feet long, and vary in thickness from 14 Appeal from the Circuit Court of the United States 
inches to 7 inches. The outside surface of the armor is for the Northern District of California. 
moulded so as to preserve the line of the ship's side. On May 15, 1886, Regan and Garratt entered into an 
The inner surface is curved, being thicker at the water agreement wherein they stated that we " do hereby 
liIie than at the main deck, and also diminishing in license and grant and convey each to the other," 
thickness toward the lower edge. The inner surface of throughout certain States and Territories, the license 
the armor plate will be backed by hard wood, varying to Garratt being for the Pacific coast-
from 4 to 7 inches in thickness. " All such inventions and improvements, whether 

The plates are drilled to receive 2X" inch bolts. These patented or not, which may be hereafter made by either 
bolts pass through the armor plate, then through the of us-" 
sheathing and the vessel's side plate, and are to be in gas engines and the mechanism by which they are 
l astened by screw bolts on the inside. In addition to operated. 
these fastenings long bolts will be passed through the The lower court decided that the Regan-Garratt 
armor plate in a vertical direction. The upper ends of agreement of May 15, 1886, operated as an assignment 
these bolts will be fastened to the steel plate beneath of an invention which Regan three years afterward, on 
the main deck, and the lower end to the angle plate on Augnst 6, 1889, made and secured a patent for, as well 
the vessel's side, specially prepared for it. Between as the patent issued on April 1, 1890, the same being a 
3, 500 and 4,000 pounds of bolts will be used to secure reissue thereof, and which was issued to and in the 
each plate in position. name of the appellant. Accordingly a decree was en-

The two plates just received are two of the smallest tered which in effect decides that the appellant has no 
that will ultimately form the Monterey's armor. They title to the patent in suit for the Pacific coast and that 
will all be about the same average thickness, and will the Pacific Gas Engine Company has. 

The agreement of May 15, 1886, is not the assignment 
of a patent, though it contains language-" grant and 
conveY "-sufficient for that purpose, .f there was any 
thing to assign. It may be good as an agreement to 
sell and assign a future invention . but it cannot ope · 
rate as a sale or assignment of such an invention even 
when made. No one can sell that which h6 hath not. 
(Comyn's Dig., tit. " Grant," D.)  A man cannot grant 
all the wool that shall grow upon his sheep that he 
shall buy afterward, for there he hath it not actually 
or potentially. (Bac. Abr. , tit. " Grant, " D. ) 

Chancellor Kent says (2 Cornm., 468) : 
" The thing sold must have an actual or potential ex­

istence, and be specific or identified, and capable of de­
livery ; otherwise it is not strictly a contract of sale, but 
a special or executory agreement. . . . But if the 
article intended to be sold has no existence, there can 
bf' no contract of sale. " 

Benjamin, in his work on sales (sec. 78), says : 
" In relation to things not yet in existence, or not yet 

belonging to the vendor, the law considers them as di­
vided into two classes, one of which may be sold, while 
the other can only be the subject of an agreement 
to sell-of an executory contract. Things not yet ex­
isting, which may be sold, are those which may be said 
to have a potential existence ; that is, things which are 
the natural product or expected increase of something 
already belonging to the vendor. A man may sell the 
crop of hay to be grown on his field, the wool to be 
clipped from his sheep at a future time, the milk that 
cows will yield in the coming month, and the sale is 
valid. But he can only make a valid agreement to sell, 
not an actual sale, where the subject of the contract is 
something to be afterward acquired, as the wool of any 
sheep, or the milk of any cows, that he may buy within 
the year, or any goods to which he may obtain title 
within the next six months. " 

A man may make a valid agreement to sell an inven­
tion not yet made by him, but he cannot make a 
valid sale thereof. 

Curtis on patents (sec. 160) says : 
" The statutes, however, which authorize the assign­

ment of an invention before the patent has been ob­
tained appear to embrace only the cases of perfected or 
completed inventions. There can, properly speaking, 
be no assignment of an inchoate or incomplete inven­
tion, although a contract to convey a future invention 
may be valid, and may be enforced by a bill for specific 
performance. But the legal title of an invention can 
pass to another only by a conveyance which operates 
upon the thing invented after it has become capable 
of being made the subject of an application for a 
patent. " 

Mr. Robinson, in his work on patents (vol. 2, sec. 771), 
says : 

" A contract for the transfer of inventions not yet in 
being is valid as a contract, but is not an assignment. 
The subject matter of an assignment is an existing in­
vention, not only conceived as an idea of means, but 
actually reduced to practice, and thus invested with 
the inchoate or perfected right to that monopoly which 
must always pass with the invention in this form of 
conveyance. An intended or incomplete invention 
rests merely in purpose and expectation. It does not 
clothe the proposed inventor with any special privi­
leges or entitle him to any special rights in the mo­
nopoly which, if his purposes were accomplished, he 
might be able to secure. The transfer of such future 
inventions is a mere executory contract to assign them 
if they happen to be made. " 

To this general rule there appears to be one excep­
tion, and that is where a patentee assigns a patent 
already issued, together with all future improvements 
thereon. It has been held that such assignments pass 
the title to the future improvements. 

But that is not this case. Here there is no assign­
ment of a patent with any improvements thereon. The 
document which constitutes the basis of appellees' 
claim is at most an attempted assignment of any inde­
pendent inventions to be thereafter made by either of 
the contracting parties in gas engines. 

The decree of the circuit court is reversed, and the 
case is remanded with directions to affirm the master's 
report. 

COlDmissioner's Decisions. 

HISEY VS. PETERS. 

Decided March 11, 1892. 
In an interference between a patent and an applica­

tion, where the question was not one of independent 
origination, but a dispute over the invention of the spe­
cific thing patented, the natural presumption existing 
in favor of validity of the patent is greatly strengthened 
by the fact that the junior party to the interference had 
full knowledge of the patentee's proceedings before the 
office, but was fifteen months behind him in filing his 
application. 

Where a skilled workman is employed to embody an 
inventor's idea in practical form, the results are the 
property of the inventor unless they show that the 
workman has discarded the original idea and proceeded 
upon a wholly distinct and separate plan. 
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A LARGE REFRIGERATING :MACHINE. 
Engineers, journalists, and those specially interested 

in refrigeration and the manufacture of ice, through 
the courtesy of the De la Vergne Refri�erating Com­
pany, were recently enabled to visit the new and ex· 
tensive works of the company, at the foot of East 138th 
Street, upon the East River, and to inspect a very 
large refrigerating machine just completed and ready 
for shipment to The Anheuser-Busch Brewing Asso­
ciation, of St. Louis, Mo., who will use it for the pur­
pose of cooling beer. This machine has a cooling ca­
pacity equal to that resulting from the melting of 500 
tons of ice in twenty-four hours, which is much greater 
than that of any machine heretoforo constructed. The 
machine is not only the most modern and most power­
ful one of its kind, but it is also a splendid example of 
engineering skill, and a superb piece of mechanical 
execution. 

Before describing the construction of the machine, it 
:.s perhaps well to outline the general principles upon 
which the machine operates. 

The refrigerating agent employed in this engine is 
anhydrous ammonia. This agent is charged into the 
system, and afterward passed through the round of 
the three operations, which are as follows : 

First : Compression.-The agent in gaseous form 
is compressed to a pressure varying in the case of am­
monia from 125 to 175 pounds per square inch, and de­
pending upon the temperature of the condensing water 
used, either mechanically or otherwise, in order to pre­
pare it for the second operation. During the com­
pression, heat is developed in proportion to the amount 
of pressure exerted upon the gas, or to the relative 
volume to which it has been reduced. Expressed 
popularly, heat is squeezed out of the gas, and can then 
be carried away by the condensing water. 

Second : Condensation.-The heat developed in the 
above operation is withdrawn from the compressed gas 
by forcing it through coils of pipe while said coils are 
in contact with cold water ; the heat being transferred 
to the water surrounding the coils. When this point 
is reached the gas is ready to assume the liquid con­
dition, and in so doing it gives off additional heat to 
the surrounding water. 

Third : Expansion.-The liquefied gas thus obtain­
ed is allowed to enter coils of pipe so placed that the 
substance to be cooled (air, water, brine, beer, etc. ) can 
be brought into contact with them, the pressure in the 
interior of these coils being maintained at a lower point 
than that required for retaining the gas in the liquid 
state. The liquefied gas, upon entering said coils, re­
expands, and extracts from the pipes and the sub­
stances surrounding the pipes the same quantity of 
heat that was previously given up by the gas to the 
water used during the period of condensation and 
liquefaction. The gas, having performed in this last 
operation its refrigerating work, is now ready to repeat 
the same cycle of operations. 

From what has been said it will be readily under­
stood that a refrigerating machine consists of three se­
ries of parts, each corresponding to one of the above 
operations : 

1st. .A compression side, in which the gas is ilom­
pressed, either mechanically or otherwise. 

2d. .A condensing side, generally consisting of coils 
of pipe, in which the compressed air circulates, parts 
with its heat, and liquefies ; and 

3d. .An expansion side, consisting also of coils of pipe, 
in which the gas re-expands and performs the refrige­
rating work. 

In order to render the operation continuous, these 
three sides or parts are connected together, the gas 
passing through them in the order named. 

The gas is drawn through the expansion coils by the 
pumps at a pressure varying from 10 to 30 pounds 
above that of the atmosphere, where ammonia is in 
use, and is then forced into the condensers, where a 
pressure of 125 to 175 pounds per square inch usually 
exists ; here liquefaction takes place, and the resulting 
liquefied gas is allowed to fiow to a stop cock having a 
minute opening, which separates the compression from 
the expansion side of the plant. 

The expansion side consists of coils of pipe similar to 
those of the condensing side, but used for the reverse 
operation, which is the absorption of heat by the lique­
fied gas, instead of the expUlsion of heat from it, as in 
the former operation. 

Heat is conducted through the expansion or cooling 
coils to, and is absorbed by, the expanding liquefied 
gas. 

Either of the above methods can be applied to the 
refrigeration of breweries, packing houses, etc. , and 
for the manufacture of ice, the same gas being used 
over and over again to perform the same cycle of 
operations. To maintain this cycle of operations 
powerful compressing pumps of peculiar construction 
are required. 

Owing to the volatile nature of ammonia gas, the 
most perfectly constructed compressors, unless pro­
vided with some means for preventing the escape of 
gas, leak around the pistons and the piston rods. One 
of the important improvements in the machine made at 
these works is that of the injection of cold oil into the 

compressing cylinders along with the ammonia gas, the 
oil serving to seal the joints, prevent the escape of gas, 
and at the same time to increase the efficiency of the 
compressor by abolishing clearing spaces at the ends 
of the cylinder. By means of this improvement, it is 
made possible to use double-acting compressors, which 
greatly increase the capacity of the machine, without 
adding materially to the friction of the moving parts. 

Although our engraving gives a good general idea 
of. the dimensions of this machine, its size cannot be 
fully appreciated without the exact figures. 

The double-acting compressing cylinders have a 
diameter of 24 inches and a stroke of 48 inches. The 
engine which drives the compressors is of the Corliss 
cross-compound condensing type, of 600 horse power; 
the high pressure steam cylinder is 32 inches in diame­
ter, with a- stroke of 48 inches: the low pressure cylin­
der is 64 inches in diameter, with the same stroke; the 
connecting rods are connected with the cranks on the 
engine shaft, which also receives the connecting rods 
of the compressors. The crank shaft is made of the 
best selected horseshoe scrap iron. It has a diameter 
of 157i3 inches and weighs 20,820 pounds. On each of 
the crank cheeks is shrunk a band of wrought iron 2 
inches thick. The crank shaft carries two fiy wheels, 
each 14 feet 8 inches in diameter. The compressor 
connecting rods weigh 3,400 pounds each, and the 
steam connecting rods 3, 800 pounds each. In the con­
struction of this machine 4)4' tons of phosphor bronze 
were used in the connecting rods and bearings. The 
total weight of the machine in the rough was 390,000 
pounds; the weight finished approximates 175 tons. 

The anhydrous ammonia used in connection with 
these machines, and everything necessary for a com­
plete plant for the manufacture of ice, is made here. 
The pipe fittings which are used in the com:truction of 
the coils and for connections, and which must neces­
sarily be of special construction, are also made at 
these works. 

. . . � .  
Height and Po.ltlon of' Moont St. Ella •• 

The geographic position of Mount St. Elias is of 
popular interest in connection with the boundaries of 
Alaska. 

In the convention between Great Britain and RWl­
sm, * wherein the boundaries of Alaska are supposed 
to be defined, it is stated that the boundary, beginning 
at the south, after leaving Portland Channel, shall 
follow the summit of the mountains situated parallel 
to the coast as far as the 141st meridian, and from there 
northward the said meridian shall be the boundary to 
the Arctic Ocean. Whenever the summits of the 
mountains between Portland Channel and the 141st 
meridian " shall prove to be at the diRt.ance of more 
than ten marine leagues from the ocean, the limit be­
tween the British possessions and the line of coast 
which is to belong to Russia, above mentioned, shall 
be formed by a line parallel to the windings of the 
coast, and which shall never exceed the distance of ten 
marine leagues therefrom. " 

-

As 1M0unt St. Elias is approximately in longitude 
1400 55' SO" west from Greenwich, as already shown, it 
is, therefore, only 4' and 30" of longitude, or 27i3 statute 
miles, east of the boundary of the main portion of 
Alaska. Its distance from the nearest point on the 
coast is 33 statute miles. There is no coast range in 
southeastern Alaska parallel with the coast within the 
limits specified by the treaty, and the boundary must, 
therefore, be considered as a line parallel with the 
coast and ten marine leagues, or 34';' statute miles, in­
land. The mountain is thus 1� miles south of the 
boundary and within the territory of the United 
States. Its position is so near the junction of the 
boundary separating southeastern Alaska from the 
northwest territory with the 141st meridian that it is 
practically a corner monument of our national doma.in. 

The height of Mount St. Elias has been variously 
estimated. Prof. Russell, who was at the head of the 
government expedition which made a careful examina­
tion of the mountain last summer and reached the 
highest point yet attained by any one, estimates the 
height at 19,000 feet. 

• • • • • 
The Simplon Tonnel. 

From particulars given in the Moniteur Industriel, 
it apPear!! that the tunnel will be about 19, 731 meters 
(12� miles) long, exceeding considerably the length of 
the Gothard tunnel, which is 14, 900 meters or about 
9 14  miles. The tunnel will consist of practically two 
distinct sections of about equal lengths, the north sec­
tion 9, 900 meters long, which will begin near Brigue, 
and the south section, about 9,800 meters long, which 
will terminate within a short distance from the station 
Isella. As of special interest, it is mentioned that over 
part of the south section there will be in reality two 
tunnels, each aCcommodating a single line of tracks, 
while the remaining length will be in the shape of a 
single tunnel with double tracks. 

The power required in building the tunnel, for tun­
neling proper, ventilation, transportation of material, 

• Me888ge from t-he President of the United State., transmitting re­
port on the bonndary line between Aluka and Britlsb Columbia ; 50tb 
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et.c., will be supplied by two large hydraulic plant.s, one 
at each tunnel end. At the north end the water wil l  
be taken from the Massa, an appreciable head being 
attainable, promising, it is thought, It total of 2, 950 
horse power. At the south end something like 4,250 
horse power is counted on, the water to be taken from 
the River Cairasca. The total cost of the tunnel and 
accessories has been figured up to faJl not far short of 
80,000,000 francs, or about $16,000, 000. 

• • • • • 
Fireproof Doors • •  

The danger from fire can be considerably lessened if 
passageways between buildings or through partitions 
be provided with doors that are as fireproof as possi­
ble. It used to be the fashion to provide iron sliding 
doors for such openings, but it was soon found that 
the iron door was faulty in construction and not much 
better than an ordinary wooden door would be. 111 a 
very few minutes the iron would become red-hot and 
warp out of shape so that a space of several inches 
would be opened around the door, letting fire have 
free entrance. 

It has been found that covering a wooden door with 
tin proves more fireproof than an iron door : wood can­
not burn unless exposed to the atmosphere. Placing a 
piece of wood in an air-tight tube, the tube may be 
heated almost red-hot without more than charring the 
outside of the wood. 

To make a fireproof door, procure some sound, 
matched boards that fit closely together, free as possi­
ble from knots, many edges, or other imperfections. 
Make the door double, nailing the two thicknesses 
across each other, and fasten them tightly together by 
means of clinch nails put not over 6 inches apart in 
every direction. If the door be more than 4 feet wide 
or 7 feet high, better use three thicknesses of boards. 
Cover entire door with tin, locking the seams, not sol 
dering them, and nailing each strip of tin firmly to the 
door. Do not drive nails through the tin to fasten it, 
but put a clip of tin into each seam lock, driving the 
nail through this clip, then lay on another strip of tin 
and another set of naned clips, and so on entirely 
around the door. 

Work right around the door from one side to the 
other, pressing over the edges, locking tightly and 
hammering all seams flat. Cover top and bottom of 
the door in the same manner, being particularly care­
ful about top of door that the tin is locked perfectly. 
A small opening here will allow smoke and gas to issue, 
forming a draught between door and tin which will  
permit fresh air to draw in to the bottom of the door, 
and soon destroy the wood. 

Be particular that no air spaces are left in the door. 
Therefore, never try to cover a panel door with tin, for 
such construction will not stand fire. It is better not 
to use hinges with such a tire door ; put on sliding 
trucks or hang the door upon a track. Such a door 
should always fit into the rabbet in the door frame and 
come fiush with the wall when practicable. 

If the door slides, Jet it pass in behind a jaw which 
will press it snug, so as to tightly close the openings 
into either room. 

No nails less than one inch long should be used in 
fastening the tin. The wood may be charred to a con­
siderable depth, and if short nails are used they wil l 
become detached and allow the tin to bulge off, form · 
ing a bare place in the door, which may lead to its 
destruction. 

Under these conditions the surface of the wood is 
converted into charcoal, which, being a non-conductor 
of heat, tends to retard further combustion of the 
wood ; but if air get in in any manner, the charcoal 
is quickly burned, and then the door itself will be 
destroyed. 

This shows how it does not pay to tin a door only on 
one side, for when this is done, as soon as the heat is 
sufficient to convert the surface of the wood under the 
tin into charcoal, oxygen reaches it from the other side 
of the door and the whole business is quickly in a 
blaze. 

Several devices have been made to automatically 
close such tire doors, whenever the atmosphere reaches 
a certain degree. One method is to hold the door open 
by a thin wire of fusible metal which melts at 180 or 
190 degrees. Another method is to use an electric 
device connected with any good automatic fire alarm 
system. Either of the methods has its advantages and 
faults. The advantages are that they work well when 
in good order, and the disadvantages are that they are 
hardly ever in good order. In a sawmill or woodwork­
ing shop in particular, a door that is kept open many 
days, weeks, and even months becomes so packed 
around with sawdust, to say nothing of chips and thin 
strips of wood, that a pair of mules could scarcely close 
the door, much less will it glide into place with its own 
weight when the time for action comes; 

The best way to close tire doors is to make it some 
one's duty to see that they are kept shut, especially at 
night. When the mill is vacant it should be some 
one's duty to close them at the tir6t alarm of fire, and 
the same man should see that the doors are in good 
condition and will work at all times. 
-----------------------

• James L. 110bart, In �Ile lr44�rtq4 A�ri«m. 
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2IiO-KILOWATT " ItORDEY·VICTORIA " ALTERNATOR. 
'I.'he Mordey-Victoria alternator was constructed by 

the Brush Electrical Engineering Company, Limited, 
of London and Loughborough, and is the size known as 
" A 20. " This indicates that there are twenty polar 
projections on each side of the stationary armature of 
forty coils. 

The following are the principal figures as to the size 
and performance of the machine : 

Output " . .  . • • • . • • • . . . •  . • •  . . . . . . . • • . . .  � 
Number of revolutions • • • • . . . . • • • • • . . . . • 

T::�!�. �.�l�.r . .  �������i�.�:, . . � .���.����� } 
Weight of revolving magnet and shaft 

complete . . . • • • . . . . . . . . . • • • • . . . . . . . • •  

Weight of complete machine . . . • . . . • . . . 

D���d
i
.� . ��

l
�: .�

e
t�.��� . ��. ���d. �n.d .f�.l� } 

Ril::a�� .��l.t •. �������. ��.l�. ���"� .��� • .  �� } 
Increase of excitation (amperes) re­

quired to maintain constant electro· 
motlve force from 0 to full load • . . . •  

ExcitatIOn on open circuit (full electro- , 
motive force and speed, no current) • •  f 

Excitation on full load (full electro-l 
motive force, foll speed, full cur- }-
rent) • • . • . . .  " . . . . . . . . . . . • . . . . . . . • • . . .  J 

Electrical efficiency at full load, in-
clud ing excitation . . . . . . . . . . . . . . . .  

Commercial efficiency at full load guar-
anteed by maker . . . . . . . . . " . . . . . . .  . .  • 

Greatest width or each armature coil . .  , . 
Width of armature conductor . . . . . . . . . . . 

250 kilowatts = 335 

E.H.P. at 2,000 volt •. 
000 

100 alternations per 
second. 

15 tons. 
20 .. 

4J.9 per cent at con­
stant excitation. 

5� per cent at con­
stant excitation. 

12 per cent. 
2,800 watts or 1'12 per 

cent. 

3,650 watts or 1'5 per 
cent. 

97 per cent. 

93 
7,'0 in.= 9 deg. 

I in, 

J t itutifit �mt.titau. 
informed that in none to quite so high a degree a.s in I tricity, the same method to be employed by the Belt 
the machine under notice. ' Line. Powerful dynamos will furnish the currents. 

The lubricating arrangements deserve attention. The ventilation will be accomplished by building a 
There are three solid white metal bearings. l<�fficient slanting subway, eight feet wide by sixteen feet hIgh, 
and abundant lubrication is secured by means of force from the side of the tunnel near its top to the foot of 
pumps. Each bearing pedestal forms a large oi l reser- the ventilating stack. At the foot of the stack a huge 
voir in connection with which is a small force pump, fan, fashioned like the blades of a steaHl boat propeller, 
the three pumps being driven by a light steel shaft will be revolved, creating a strong draught toward the 
running the length of the bed plate, and belted to the top of the stack. The vacuum created at the middle 
magnet shaft. Oil is thus delivered under pressure to of the tunnel will cause the smoke and gas to be 
the bottom of each bearing. There is a by-pass tube drawn from the ends of the tunnel to its middle and 
with cock, supplying oil also to the top. After circu- out at the top of the stack. The stack is to be 100 feet 
lating through the bearing, the oil finds its way from high and 18 feet square. 
each end by a separate visible outlet, and then is con- _ , . '  _ 
ducted to a small gauze filter, so returning visibly to Does Grounding the Neutral Wire In('rease Fire 

the reservoirs, which contain such a large quantity of Hazards 1 
oil that renewal is only necessary at long intervals. There exists a difference of opinion among electri­
The amount of oil passing to each part of the bearing cians as to the advisability of grounding electric light 
is readily observed, and by using a visible open return, wires. One party contends that such practice increases 
instead of a visible feed, the advantage of a supply the fire hazard, while the other argues from the oppo­
under pressure is secured, together with the ad vantage site standpoint. 

of visibility of supply. The investigation into this important subject which 

THE MORDEY·VICTORIA ALTERNATOR. 

the New York Board of Fire 
Underwriters r e c e n t l y  under· 
took resulted, on March 10, at a 
special meeting, in the offering 
of a set of resolutions requiring 
that electric companies discon­
tinue the practice of intention­
ally grounding any portion of 
their equipment, and requiring 
that all such grounds "now exist· 
ing shall be removed on or before 
October 1 next. 

This action was basr�d u pon 

The armature is fixed, the supporting ring being Further, each bearing is provided with a water- I the report of Prof. Henry Morton, in answer to ques­
divided vertically. The whole ring, or either half, jacket space with connections for the attachment of tions propounded by the Committee on Police and 
may thus be withdrawn very rapidly. Such with- pipes if necessary. Origin of Fires, with reference to fire hazards from the 
drawal is, however, not necessary either for examina- It will be noticed that the machine is made for 100 grounding of electric wires, and particularly the mid­
tion, cleaning, or repairs, as, owing to the peculiar con- complete alternations, this being the standard rate die or " neutral " wire in the Edison system. 

struction of the field magnet, any and every armature adopted in all the apparatus of the Mordey-Victoria Prof. Morton is emphatic in his utterances, and 
coil is funy accessible without the removal of any por- system. Great convenience results from strict ad- states that in his opinion grounding the middle wire 
tion of the machine. Even when the machine is at herencc to this rate, not only on account of the parallel decidedly increases the fire risk. On the other hand, 
work. owing to the persistence of vision effect the working of the alternators, but in connection with the the Edison Electric Illuminating Company, replying 
whole of the armature is perfectly visible, as each coil design and construction of transformers, arc lamps, to Prof. Morton's report, states that " It is the general 
is alternately covered and uncovered by the revolving I inJpedltnce coils, and other accessories. We are in- opinion of the Edison interest that - while absolute 
magnet horns. debted to Engineering for our illustration and the insulation, if it can be had, is preferable [to the ground-

The existing current is supplied to the single coil of foregoing particulars. ing of the neutral wire], the advantages of grounding 
the magnet by a pair of collector rings (one ring on _ ' . ,  _ the neutral wire under certain conditions, and particu-
each end or side of the magnet), two brushes being ar- The Baltimore Railway Tu nne]s. larly on large systems, are such as to make that prac-
ranged on each ring. When the new Belt Line tunnel is completed, Balti- tice in those cases the best working method, particu-

From the data giveR above it will be seen that the more will have about five miles of railroad tunnels larly as a precaution against fire risk. " 
excitation is very small, and that the amount of varia- under its streets. The Pennsylvania tunnel connects According to the Electrical Age, the resolutions will 
tion of the excitation required to maintain constant its Philadelphia and Northern Csntral divisions with be considered and acted upon at the next meeting of 
electromotive force is also small, while even if the ex- its southern line, and the Belt Line tunnel will join the board, and the result will be awaited with interest, 
citation is maintained constant (that is if no regulation the Baltimore & Ohio's Philadelphia line with its as the interests involved are large and important. 
is Itt-tempted), the electromutive force of the alternator Washington branch. The Pennsylvania tunnel has • I . '  • 
varies only about five per cent, even if the full load always been a great inconvenience to travelers, be- THERE is much truth in the remark of one who ob­
is thrown on or off. These satisfactory features are cau§8 of the stilling smoke and coal gas. Plans, how- served " The worst thing about the grip is that you are 
common to all the alternators of this type, but we are ever, have just been completed to ventilate it by elec- sick with it so long after you get well. " 

© 1892 SCIENTIFIC AMERICAN, INC.



APRIL 16, 1892.] 
Epidemics-Influenza Due 10 Dusl. 

At a recent meeting of the Royal Meteorological 
Society, a paper on the untenability of an atmospheric 
hypothesis of epidemics was read by the Hon. Rollo 
Russell. The author is of opinion that no kind of epi­
demic or plague is conveyed by the general atmosphere, 
but that all epidemiCS are caused by human conditions 
and communications capable of control. In this paper 
he investigates the manner of the propagation of influ­
enza' and gives the dates of the outbreaks in 1890 at a 
large number of islands and other places in various 
parts of the world. Mr. Russell says that there is no 
definite or known atmospheric quality or movement on 
which the hypothesis of atmospheric conveyance can 
rest, and when closely approached it is found to be no 
more available than a phantom. Neither upper nor 
lower currents have ever taken a year to cross Europe 
from east to west, or adjusted their progress to the 
varying rate of human intercourse. Like other mala­
dies of high infective capacity, influenza has spread 
most easily, other things being equal, in cold calm 
weather, when ventilation in houses and railway cars 
is at a minimum, and when, perhaps, the breathing 
organs are most open to attack. But large and rapid 
communications seem to be of much more importance 
than mere climatic conditions. Across frozen and snow 
covered countries and tropical regions it is conveyed at 
a speed corresponding, not with the movements of the 
atmosphere, but with the movements of population 
and merchandise. I ts indifference to soil and air, apart 
from human habits depending on these, seems to elim­
inate all considerations of outside natural surround­
ings, and to leave only personal infectiveness, with all 
which this implies of subtile transmission, to account 
for this propagation.-The origin of influenza epi­
demics was discussed by Mr. H. Harries. The author 
has made an investigation into the Ltcts connected 
with the great eruption of Krakatoa in 1883, and the 
atmospheric phenomena which were the direct out­
come of that catastrophe. He has come to the conclu­
sion that the dust derived from the interior of the 
earth may be considered the principal factor concerned 
in the propagation of the recent influenza epidemics, 
and that, as this volcanic dust invaded the lower 
levels of the atmosphere, so a peculiar form of sickness 
assailed man and beast. 

• • • I • 
A RAIL FENCE BICYCLE RAILWAY. 

A system of passenger travel is about to be put in 
operation between Mt. Holly and Smithville, N. J. , by 
a company which has been organized to construct 
what is known as the Hotchkiss Bicycle Railway 
system. Each passenger furnishes his own motive 
power. The illustration will give, without any further 
detail, a good idea of the construction. The track 
rests upon a foundation of cross ties 3 X 6 in. by 3Yz ft. , 
which are placed at intervals of every 6 ft. , and upon 
them rest wooden posts ordinarily 3Yz ft. high. These 
are secured to the ties by bolts and angle irons. Narrow 
wooden stringers connect the posts, and the top 
stringer has a T-shaped rail fastened to it on which 
the bicycle runs. A special form of bicycle is 
required, although the ordinary saddle, handle 
bar -and propelling mechanism are nothing new. 
The handle is not required for steering purposes, 
but is used simply as a means of convenience for 
the rider when in motion. The frame is double, 
extending down below the track rail on either 
side, a distance of 2Yz ft. , and has at the lower end 
a sman guide wheel running horizontally, which 
serves to keep the machine in upright position, 
and absolutely prevents any possibility of jumping 
the track. The front wheel is the driving wheel, 
and is 20 in. in diameter, and like the other riding 
wheel is grooved to fit the rail. Two tracks will 
be constructed, so that the road may be operated 
in both directions at the same time. Side tracks 
will be placed at suitable intervals, at which the 
bicycles will be stored when not in use and at 
which point passengers can be supplied, leaving 
the machines at any station where they would 
wish to disembark.-Street Railway Review. 

• • • • • 
Overhead Right •• 

Although any one may extend an overhead wire 
across or along a street, it does not seem gene­
rally known that no wire may pass over a house 
without the permission of the proprietor, even 
though the wire be in no way connected with the 
house. The owner may, if he pleases, take them 
all down, for his freehold extends from the center 
of the earth up to the sky. This is a principle 
that is not generally understood, but occasionally. 
a householder is found who knows his rights and 
will not allow them to be infringed. Such a person 
was the landlord of a large boarding house on Beacon 
Hill, who made the electric light company provide 
bulbs for the lighting of his dining room in return 
for the privilege of stringing wires upon his roof. 
Few persons are so well posted in the law as to 
know what their rights are, and it is an object with 
large corporations to keep them in ignorance.-Boston 
Courier. 

J,itutifit jmtritatl. 
THE GREAT SUN SPOT OF FEBRUARY, 1892. 

I have thought it would interest the readers of the 
SCIENTIFIC AMERICAN to have some photographic 
views of the great sun spot of February, 1892, good de­
scriptions of which have already appeared. Quite a 
complete photographic record has been secured at this 
observatory of this great group of spots, from the time 
that It fairly rounded the sun's eastern limb, on Febru-

THE GREAT SUN SPOT OF FEBRUARY, 1892. 

247 
A Railroad from Cartagena to the Magdalena. 

The construction of the Cartagena-Magdalena Rail­
way deserves to rank among the most important rail 
road enterprises undertaken within the past decade 
in South America, by reason of the far-reaching reSUlts 
which will follow upon its completion. Its object is 
to connect the port of Cartagena with the Rio Magda­
lena by a line 52 miles in length, but to appreciate its 
importance the conditions affecting Colombian traffic 
must be reviewed. 

The great centers of population in Colombia lie in 
the interior, with no outlet to the sea except - by way 
of the Rio Magdalena. This remarkable river, flow­
ing down from the mountains of Tolima, is navigable 
for vessels of 3Yz feet draught, between 600 and 700 
miles, into the very heart of the republic, and consti­
tutes the artery of com:nerce between the outer world 
and the coffee and mining districts of Santander, An­
tioquia, Tolima, and Cundinamarca. Connection be­
tween the centers of production and the river ports is 
maintained by mule trains across the mountains, and 
yet in spite of these obstructions to free intercourse, 
the export and import traffic using the river amounts 
to 50,000 tons per annum. A further impediment to 
traffic is met at the mouth of the river, where the 
stream empties into the Caribbean Sea through a delta, 
whose several channels are obstructed by shifting 
sandbars, effectually precluding the entrance of ships. 

Many years ago John C. Trautwine was employed 
by the Colombian government to attempt to control 
one of these channels, and other engineers have sub­
sequently been engaged upon this problem, but all 
with negative results. In consequence of this the 
Bolivar Railroad was constructed from Barranquilla, 
on the Magdalena, to Salgar, an open roadstead on the 
Caribbean. More recently, a pier is being built at 
Puerto Colombia, about 2Yz miles southwest of Salgar, 
and the railroad has been extended to that point. 
This, however, is also an open roadstead, and is a per­
ilous point, for ships during the prevalence of the 

ary 5, to just before its disappearance, the last plates " nor'westers " which frequently rage along this coast. 
being taken on the morning of February 16. The Cartagena, on the other hand, possesses a magnifi­
photographs were made with an apparatus (con- cent land-locked harbor, and in the colonial days was 
structed by the writer) attached to the 10 inch equa- the port not only of Colombia, but of the entire west­
torial telescope. First, a view of the entire sun's disk ern coast of South America as far as the northern con­
is taken, four and one-half inches in diameter. These fines of Chile. The products of the mines of Peru, of 
plates show the exact place of all spots upon the visible Ecuador, and of Colombia, came over the great mule 
hemisphere. Then, usually, an enlarged view is taken, road by way of J aen, Cuenca, Quito, Popayan, and 
showing the more inter!'lsting spots in detail. The Quibdo, to Cartagena, whence they were shipped to 
enlarged detail view is taken direct in the telescope, Spain. By connecting a few creeks, lagoons, and 
not copied from the smaller negative. It shows the bayous, the famous Canal del Dique was also con­
group as it appeared on Feb. 16, as it was nearing the structed from Cartagena to the village of Calamar, on 
south western limb of the sun. The changes which the Rio Magdalena, a shallow waterway which is still 
have occurred in this interval will repay careful study. open for a few months of each year and diverts a small 
The rounded and darkened edge of the sun is well portion of the Magdalena traffic to this ancient port. 
brought out. The lighter patches in the shading are It has long been foreseen that the advantages of the 
immense fields of faculre. The extreme length of this - splendid harbor at Cartagena would inevitably restore 
great group was about 150,000 miles and its width this city to its former position as the port of Colombia, 
85,000 miles. WILLIAM R. BROOKS. if it were connected with the Magdalena by a railroad. 

Smith Observatory, Geneva, N. Y. , March, 1892. This is now to be done by a company of American 

THE RAIL FENCE BICYCLE RAILWAY. 

ACCORDING to one of the French papers, electricity 
is in successful use at the gun factory at St. Etienne for 
tempering gun springs. The latter consist of steel 
wire which is wound spirally, and a current of 45 volts 
and 23 amperes is passed through it. Rapid heating 
results, and when the required temperature has been 
reached, t.he current is interrupteJ, and the spring is 
let fall into a trough of water. One workman can 
temper 2,400 springs per day by this method. 

capitalists who embarked in it at the instance of 
Mr. S. B. McConnico, formerly of the Illinois Cen­
tral Railroad, who conceived the project, obtained 
concessions from the government, and had the 
preliminary surveys and estimates made which 
demonstrated its feasibility. 

Two corporations have been formed to carry 
this work into effect, the Cartagena Terminal & 
Improvement Company, Limited., capitalized at 
$1, 200,000, with J. Murray Forbes, president; S. B. 
McConnico, vice-president and general manager ; 
Thomas R. Wheelock, secretary and treasurer ; 
and W. D. Buckner, M. Am. Soc. C. E. , chief engi­
neer and superintendent; and the Cartagena-Mag­
c;lalena Railwa¥ Company, capitalized at $1,800, 000, 
and issuing siX per cent mortgage bonds to an 
equal amount, with Thomas R. Wheelock, presi­
dent; S. B. McConnico, vice-president and general 
manager ; F. B. Beaumont, secretary and treasu­
rer ; and W. D. Buckner, chief engineer and super­
intendent. The full amount of capital needed to 
complete the road has been provided. G.onstruc­
t.ion has already commenced, ten miles having 
been graded up to date.-Railroad Gazette. 

.. . . .  ., 
Over Ninety-o ne Miles Per Hour. 

Engine No. 385 of the Central Railroad of New 
Jersey broke all records of high speed on Febru­
ary 26, by running a mile in 3{J� seconds, or at 
the rate of 91 '7 miles per hour. The engine is a 
Baldwin compound. In speeding this engine the 
first mile was made in 76 seconds, the second in 
62, t.he third in 53Yz, the fourth in 45Yz, and the 
flfth in 39).4 seconds. The engineer reports that 

the engine was running fastest on the sixth mile, 
but it was not recorded on account of excitement 
which followed when the engine made this wonderful 
speed. Mr. Hoffecker, superintendent of motive power, 
informs the National Car Builder that he has every 
reason to believe the report correct, and that he has 
timed this engine himself while running a mile in 42 
seconds. ]i'our duplicate!! of this engine have been 
ordtlred. 
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J t itutifit !mtritau. 
_" __ -

The Race Aerollll the Atlantic. which were common on the Atlantic thirty or forty 
In a recent number of the Scottish Remew, Professor years ago, the size of engines required, and the extra 

Henry Dyer gave an interesting article on the race expenses involved, would have reduced the earning 
across the Atlantic, in which, says industries, he traces power of the ships very much, and possibly in many 
the development of steamships and their machinery, cases made it disappear. 
and gives figures to show the increase in speed and ef- The future development of steamships, however, de­
ficiency. After a preliminary notice of some of the pends on conditions about which it is impossible to 
earlier attempts at steam navigation, Professor Dyer say anything very definite. The materials of construc­
devotes a little space to clearing the reputation of Dr. tion have been changed from wood to iron, and from 
Lardner of some of the charges which are sometimes that again to steel. The engines have developed from 
brought against him in connection with ocean naviga- inverted Watt engines, through a great variety of 
tion by steamships, and he expresses the opinion that, forms, to multiple-expansion engines of great complex­
while Dr. Lardner may have erred in the way of over- ity and considerable efficiency. All these may be ren­
caution, and have failed to estimate the possibilities dered useless by some other form of heat engine or by 
both of engines and ships, as he based his calculations the application of electricity. It is evident, therefore, 
on a coal consumption of 12 pounds per indicated horse that the limits of the sizes and speeds of steamships in 
power per hour, with a speed of 8 knots, he does not the future are to be determined by commercial con­
deserve to be held up to ridicule, as he generally is siderations and experience, rather than by abstract 
when his name is mentioned in connection with the scientific speculations. 
early attempts at transatlantic navigation. - ' . ' -

The development of the marine engine forms an in- A PRACTICAL METALLIC RAILROAD TIE. 
teresting study, both from a theoretical and a practical The improved metallic tie shown in the illustration 
point of view. The effects of the increase of the pres- has been patented by Mr. Ellison Saunders, of Austin, 
sure of the steam, the action of the steam jacket and Texas. The base of the tie has outwardly and down­
of multiple cylinders, and the present position of prac- wardly turned ends, preventing endwise movement, 
tice are all traced by Professor Dyer, and they, com- and rail-supporting blocks of cast or malleable iron are 
bined, show the great improvements which have taken secured to the base by rivets or bolts, as shown in the 
place. These are roughly indicated by the amount of sectional view. The rails are secured in their seats in 
coal consumed per indicated horse po wer per hour. the blocks by spikes, the apertures for which are prefer­
Until about 1830 the boiler pressure seldom exceeded 3 ably cast with a bend and twist, so that the upper half 
pounds on the square inch above that of the atmo- is out of alignment with the lower half of the aperture, 
sphere. From that date a gradual increase took place, the spike when driven then following the shape of the 
and in 1845 the average was about 10 pounds per square aperture, by which it is bent and twisted in for its 
inch. By 1850 it had reached 15 pounds. In 1856, lower half, so that it will not get loose. The two rail­
Randolph, Elder & Co. employed pressures of 30 pounds supporting blocks of each tie are connected with each 
in their compound engines, but it was not till almost other by a tension rod, by adjusting the nut on which 
ten years later that such pressures became general in I any desired strain may be gi ven to the blocks and base 
the merchant service. On the compound 
engine becoming common, pressures sud­
denly rose to 60 pounds, and in some cases 
to 80 pounds and 100 pounds per square 
inch, and now for triple-expansion engines 
the average is over 150 pounds, while for 
quadruple-expansion engines it is 200 pounds 
per square inch. ·With regard to coal con­
sumption, the earliest marine engines must 
have used very nearly 10 pounds per indi­
cated horse power per hour. In the well 
known side lever engines it was about 7 
pounds, while for engines in use before the 
general introduction of the compound type 
4 pounds to 4� pounds was the average. 
Randolph, Elder & Co. , with their com­
pound engines, had an average of from 2� 
pounds to 3 pounds. In 1872, when the com­
pound engine had been in nse for some 
years, the average was found to be 2'11 
pounds, being a saving of nearly 50 per cent 
over the ordinary engines, while in 1881 
there was a reduction to 1 '828 pounds, or a 
further saving of 13'37 per cent. With triple 
and quadruple expansion engines there has 

SAUNDERS' IMPROVED METALLIC RAILROAD TIE. 

been a still further reduction of about 25 per cent, the plate to prevent spreading of the rails, the base of each 
consumption in some of those engines being as low as rail resting . in a longitudinal recess in the block. On 
1 �i pounds or 1� pounds per ip.dicated horse per hour. curves or switches the guard or switch rails are fastened 

Professor Dyer traces the development of the size of on an extension of the block, formed with a recess 
steamships from the Great Western up to the present under the rail for the nut or head of the tension rod. 
date. He gives figures to show the best runs dur- Centrally on each tie is a block through which the ten­
ing that period, and these are brought down to the sion rod passes, to prevent accidental displacement. 
recent ones of the Teutonic and Majestic. The latest This tie has been in practical use for nearly a year on 
development of the Atlantic race shows a close approxi- a portion of a trunk line railway in Texas, and is said 
mation between the best steamers of the White Star, to have well withstood the atmospherical changes and 
the Inman, and the Cunard lines, there being only a the heavy traffic, it being officially stated that " at no 
difference of a few hours in favor of the order in which time since they were placed in position has any atten­
their names are given, the fastest passages of each tion been given to them, while on either side the oak 
varying from 5 days 16 hours 31 minutes to 6 days 2 ties have needed attention at different times. " At the 
hours 31 minutes. The Cunard line is thus temporarily Grand Central Station, New York City, these ties have 
a little behind in the race, but a company which has been in use for the past nine months at a point where 
shown such spirit in the past is not likely to give up the some of the largest engines pass over them each day, 
contest. Two new steamers, each 600 feet in length, with many switching engines and cars, and the super­
have been ordered, and it is stated that their guaran- visor of the yard, Mr. Robert White, writes that " they 
teed speed is to be 22 knots on the measured mile and have had no attention paid to them since being put in. 
21 knots at sea. This latter speed will enable the pas- and still remain in perfect order. The spikes have not 
sage across the Atlantic to be accomplished in about 5 started, but are the same as when put in. "  
days 10 hours. .. •• , .. 

Professor Dyer is of opinion that, as progress has llIethod oC Producing Photo-meehanlcal PrlnUn" 
been made by slow and steady steps, this is likely to Platell. 

continue unless we have a complete change in the type BY LUDWIG SCHAEFER, OJ' HEILBRONN, GERMANY. 
of ships, of engines, and of boilers. So far as can be Upon exposed and developed sensitive gelatine paper 
seen at present, the shape of steam vessels is not likely I cast a layer of plaster of Paris whose tendency for 
to be materially altered, · as it is substantially the same ilardening has been retarded to a certain extent by the 
as that of the Viking's craft of more than a thousand addition of marble dust, glue, borax, or the l ike. As 
years ago, and seems to conform to the arrangements soon as the plaster cast has the necessary degree of 
of nature, with regard to fishes, as nearly as the ma- compactness the gelatinized paper is removed or pnlled 
terials at our disposal will admit. It must be remem- off, and in place of the same is laid a glass plate. The 
bered that increased speed is not simply a question of plaster cast is allowed to rest on the glass plate, so that 
more power relatively to displacement, but that each the weight of the cast will cause the elevations to be 
shape of vessel has a speed to which it is specially forced back into the mass until every delineation com­
adapted, and that any attempt to drive it beyond tha.t I prising the drawing or representation lies upon one 
speed would lead to a g;.·eat expenditure of power with a.nd the same level. The depressions or indentations 
little useful result, as the energy would be chiefly ex- between the delineations of course lie on a lower level 
pended in raising waves. If anything like the present than the delineations ; but said delineations occupy a 
speeds had been attempted with vessels of the size common level, so as to be suitable for printing. From 

the plane and level plaster cast thus obtained casts in 
wax, metals, plaster of Paris, or the like can be made., 
or after the hardening of the original plaster cast I can 
press into the same any mass that is capable of being 
shaped or formed. 

• • •  I .  
Somnal. 

In a recent article in the Medical Record by O. M. 
Myers, M.D., of Rochester, N. Y. , he says : 

Much interest has centered upon the new hypnotic. 
somnal, and clinical reports of its use, together with 
experimental data, are rapidly confirming, and even ex­
ceeding, the claims of its discoverer. The medical fra­
ternity will gladly welcome this new-comer to its ma­
teria medica, as it seems to possess the properties of a 
hypnotic par excellence, without the distressing and 
dangerous qualities of other drugs of this class. All of 
these latter are notoriously uncertain and inconstant 
in action, and most of them, especially chloral and 
morphia, expose the patient to the dangers of hl) bitual 
use. The administration of somnal is happily free from 
these unpleasant sequellll. Since the time of its discov­
ery by Radlauer, of Berlin, in the fall of 1889, the action 
of somnal has been rigidly scrutinized and impartially 
investigated, which has resulted in unqualified indorse­
ment of its efficiency and reliability ; and its prompt 
and harmless qualities have been the delight of all 
clinical observers. 

Surnrnary.-1. Locally, somnal is non-iITitant, exert­
ing rather a stimulating effect upon the mucous mem­
brane of the stomach. When applied directly to the 
heart of the frog, it acts as a powerful poison, destroy­
ing its electro-excitability. 

2. In therapeutic doses the drug exerts no appreci­
able physiological effect UpOll the heart, and may be re­
garded as safe. Toxic doses depress that viscus : a, by 
direct action upon the muscle fiber : b, by stimulation 

of the cardio-inhibitory centers. 
3. Therapeutic doses have little or no effect 

upon the pulse rate. A slight primary rise 
in the arterial tension may be observed, 
which soon returns to normal, or may even 
fall below-the latter probably due to mus­
cular relaxation during sleep. Toxic doses 
rapidly diminish pulse rate and pressure ; 
probably due to direct action upon gangli­
onic heart centers. 

4. Ordinary doses cause the respiration to 
become slow and full. Toxic amounts in­
duce rapid, shallow, and irregular respira­
tion ; the result of depression of the respira­
tory center at base of brain. 

5. As, in therapeutic doses, sleep is induced 
without perceptibly affecting any other por­
tion of the economy, it is fair to conclude 
that somnal acts directly and primarily 
upon the cerebrum. 

Therapeutics.-The i n  d i c a t  i o n  most 
promptly and perfectly met by somnal is to 
induce sleep, and it may be confidently relied 
upon by the prescriber in all cases where the 
insomnia is not the result of pain or syphi­

litic disease. As the nervous element predominates, 
somnal is the more certain to fulfill the requirements ; 
as, for example, insomnia due to functional over-excite­
ment of the brain after mental strain or anxiety, sleep­
lessness of delirium tremens, and in maniacal and 
hysterical disturbances. Its sedative and somniferent 
action is strikingly efficacious in the insomnia occurring 
during convalescence from acute disease. Where an 
adynamic condition exists it must, of course, be used 
with caution. In whooping cough, spasmodic laryn­
gitis, asthma, " nervous cough," and chorea, it pos­
sesses decided sedative properties. A great element of 
safety is that the action of somnal, so far as I have 
observed, is never out of proportion to the amount in­
gested, nor does it act in a cumulative or other unex­
pected manner. The drug appears to possess little or 
no influence over insomnia due to acute inflammatory 
conditions. 

A Simple RelleC Cor Lung Troublell. 

It has long been known that pine needle pillows 
would alleviate persons affiicted with lung troubles, 
and a Florida editor relates an incident in support of 
the fact as follows : During a visit to the home of a 
most estimable lady living on Indian River, this editor 
was told of a discovery that had been made which may 
prove a boon to sufferers from lung or bronchial trou­
bles. This lady having heard that there was peculiar 
virtue in a pillow made from pine straw, and having none 
of that material at hand, made one from fine soft pine 
shavings, and had the pleasure of noting immediate 
benefit. Soon all the members of the household had 
pine shavings pillows, and it was noticed that all 
coughs, asthmatic or bronchial tronbles abated at once 
after sleeping a few nights on these pillows. An inva­
lid suffering with lung trouble derived much benefit 
from sleeping upon a mattress made from pine shav­
ings. The material is cheap, and the Christian at Work 
says it makes a very pleasant and comfortable mattress, 
the odor of the pine permeating the entire room and 
absorbing or dispelling all unpleasant odors. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

SMOKE CONSUMER. - Edson J. Had­
Jock, Big Spring, Texas. This smoke consumer is es­
pecially applicable for use on locomotives, causing the 
smoke to be returned from the stack to the fire box, 
also condensing the exhaust steam and heating the 
water in the tender. The locomotive snwke stack IS 
curved. and a curved receiver is arranged to receive the 
smoke from the stack, while pipes lead from the re­
ceiver through the water tank of the tender and into 
the ash pit of the locomotive. 

STEAM PUMP.-Daniel F. Lepley, Con­
nellsville, Pa. In this pump the main slide valve is 
connected w ith a valve stem forming tbe rod for a 
piston of an auxil iary englOe adapted to actuate the 
valve. The piston of the auxil iary engine sl ides in a 
cylind�r supported from the steam cbest, and in tbe 
in let ports of the auxil iary engi ne are stop cocks, each 
having n valve stem extending to tbe outside of the 
cylinder, wbereby more or less J ive steam may be 
passed to tbe cylinder of the auxiliary engine, 80 tbat 
tbe slide valve is actuated witb greater or less velocity, 
regulating the speed of tbe entire pump. The con­
struction is simple and durahle, not l iable to get out of 
order or become clogged, and the arrangement is 
designed to prevent undue jarring wben tbe pistons 
reverse. 

CONDENSING FLUE DUST.-Hiram W. 
Hixon, E� Paso, Texas. This invention provides 
means for condensing and saving the fiue dust passing 
witb the waste gases through the chimneys of lead­
smelting furnaces, such dust ordinarily carrying a 
quantity of silver and lead which would otherwise he 
lost. A closed vessel is connected with the !lue of tbe 
furnace, and a series of pipes in its bottom exten"d into 
a water tank below tbe water line, above wbich an ex­
baust fan forms a partial vacuum, so that tbe gases 
from the furnace are passed throngh tbe water, and the 
fiue dust is separated and condensed In the tank. 

Rallway Appliances. 

GUARD RArLs.-Hiram H. Sponenburg, 
Mikado, Micb. Tbis invention provides means for 
clamping the guard rails  to the main line rails, whereby 
spikes are dispensed witb and tbe length of tbe rails 
reduced to five or six feet, perfect security against 
accident being at tbe same time obtained. A bar 
clamp embraces the outer fiange of one rai l ,  and a block 
clamp embraces tbe opposite rail fiange, with means 
for securing one end of tbe bar c lamp, to which an in­
termediate rail clamp is adapted for nttachment. In 
practice two sets of clamping devices will be nsed for 
each guard rail,  one located nearly opposite the point of 
tbe frog and tbe otber nearly opposite the knee of tbe 
wing rail on the frog. 

tudinaJly-ext8ndlng screw monnted on the bed with 
its inner end engaging tbe head stock to operate it, 
tbe invention also embracing various other novel 
features. Tbe clamp is desilrDed to he quickly adjusted 
to bold glued pieces of wood firmly togetber wbile the 
gluc is setting, preventing tbem from warping while tbe 
pressure is applied to tbem, also providing means for 
attaching legs to tbe bed of the clamp, and thus making 
a borse of it. 

C R I M P I N G  MACHINE. - Richard 
Wbi taker, New Brunswick, N. J. A gripper is beld to 
slide in a tubular body having an open end witb a 
tapering inner wall, tbe gripper being provided witb a 
series of parallel spring fingers having thickened taver­
ing outer ends and transverse grooves adjacent to these 
ends, a revoluble screw being journaled in one end of 
the body and fitting a threaded bore in tbe inner end of 
tbe gripper. Tbe device i� designed for crimping or 
fastening metallic caps upon nozzles, and is especially 
adapted for fastening cap. upon the nozzles of varnish 
cans, being rapidly operated tberefor and doing the 
work well. 

NAIL PULLER. - Melville Loftin, Hil­
dretb, Ill.  Pivoted on tbe sides of a handled claw 
hammer Is an arm extending in opposite directions from 
its fulcrum, tbe arm being forked at one end and 
having a point formed on its other single end. Tbe 
device constitntes a tool of simple and durable con­
struction for conveniently pulling nails, extracting 
staples. etc., and usefnl in removing wire from fences, 
and sealing strips from boxes, etc. 

JOINT MOULD. - John C. Raymond, 
New Brunswick, N. J. This is  a mould to facilitate 
the joining togetber of lead pipes, around wbicb it may 
be qnickly and nicely fitted to enable the molten metal 
to be cast around the joint, which will be qukkly made 
and as nice as the " wiped " joint made by hand. Tbe 
mould has been thoroughly tested by plumbers, and it 
is said a perfect joint can thus be made witbin tbree 
minntes, while the work reqnires no special skill, en .. 
abl ing every man to tbis extent to do hi. own plumbing. 
It is said a large plant is �oon to be establisbed for the 
manufacture of this mould and Its adjuncts. 

Agricultural. 

PLANTER AND CULTIVATOR. - Henry 
M. Horne and Joseph W. Asbell, Annie, Ga. This is a 
combination machine of strong and simple construc­
tion. designed to be very effective in work. All tbe 
parts constituting the macbine are bolted together, and 
the arrangement of the plows and manner of attaching 
them are such that the parts are readily detachable or 
can be adjusted for deep or shallow work in a few 
moments' time. 

PEANUT PLANTER.-Finton F. Fergn­
son, Mnrfreesborongh, N. C. This is a combined 
ridger, pulv�rizer, secd planter and fertUizer distribnter, 

S. which is simple in construction, inexpensive tn build, 
Mallard, ]larien, Ga. This invention provIdes a novel and designed to drop the peas wi thout danger of crush­
construction and combination of parts whereby ing them. While the machine is especially adapted for 
separate sign cards or slides bearing the names of dif- peanut planting, by placing the ordinary cottnn seed 
ferent stations may be successively shifted from one box in place of the pea box tpe machine will be in con­
compartment to another of a dual casing and then re_ dition for planting cotton, or it can be readily adapted 
turned to the compartment from which they were taken for planting corn and potatoes. 

STATION INDICATOR. - William 

in a reverse order of succession. The mechanism by POISON DISTRIBUTER. _ Charles H. which the transposition is effected is automatic In its 
action, the passage of the final card in either direction Pickering, Houston, Texas. This is a device designed 

reversing the transposing devices, and the indicator is for at tachment to a saddle, to be operated at either side 

designed to be less expensive and easier to manipUlate of the animal by the rider, to distribute poison on 

than previous devices of this character. cotton and other plants, to destroy insects and worms. 
The device has a bellows, a poison receptacle, and a 

lUechanical Appl1ances. 

WATER WHEEL. - Joseph H. Choate, 
Jr., StockbrIdge, Mass. An inner wheel wltb curved 
buckets is contained within an ou ter wbeel baving 
.traight vanes discharging into tbe buckets of the inner 
wbeel, and standing tangential tn a circle of less 
diameter, the shaft carrying the inner wheel turning in 
the bollow trunnions of the outer wbeels. A gear wheel 
is held on the shaft, in mesb with which is an Inter­
mediate gear wheel, while a main driving abaft carries 
two gear wheels, of wbich one is in mesh w itb tbe in­
termediate gear wheel and the other with a gear wbeel 
on one of tbe trunnions of the outer wheel. The con­
struction is designed to be very effecti ve, ntllizing tbe 
bead of water to the fullest advant�ge. 

CLUTCH.-Samuel B. Williams, Martin's 
Ferry, Ohio. This Is an improved friction clutch to be 
used upon pulleys and drive wbeels to throw tbem iu 
and out of gear, or it may be employed as a cuI-off 
coupling to tbrow a portion of a sbaft in or out of 
motion. Combined with a central moving disk is a 
f�iction disk sliding upon a feather, slotted guide plates 
being attached to tbe peripbery of tbe friction disk, 
wblle levers are pivoted to lugs attacbed to an abutting 
disk, link rods being connected with tbe levers and a 
sliding collar connected with the link rods. 

SAWMILL CARRIAGE INDICATOR. ­
!oaac BurlIngame, Fremont, Wasbington. This is a 
device adapted to be secured to the set shaft of tbe saw­
mill carriage to clearly indicate tbe position of the 
knees of the carriage, and magnify any change in their 
position, so tbat tbe change will be readily discernible 
to tbe setter and to tbe sawyer. It consists of a cylInder 
to be secured to the set sbaft and provided witb parallel 
rows of indicat.ing numbers npon its face, a block 
baving pointers at ench end being held to move longi­
tudinally upon the face of the cylinder. 

TUBULAR WELL TOOL. - W i l l i a m  
Ricbards, Mayburg, Penn. This Invention relates to 
devices for raising casing tubes or rods in oil or artesian 
wells, providing therefor a tool wblch is simple and 
durable iu construction, read ily applied to the tnbe or 
rod, and arranged for convenient attacbment to the 

hoisting machinery for lifting the tn�s or rods ont of 
the well .  The invention covers novel parts and details, 
and special com hi nations. 

WOOD CLAMP. - Edward L. S t i l  � 
New York City. Combined with a bed baving t.all Bud 
� stocks, eacb provided with a vert.ical screw 
having a longitudinal slot and a nut, id a lo�i-

spout through which the poison is blown; it can be 
quickly and conveniently attached to a saddle, and the 
driving shaft may be turned in either direction to 
operate the gearing of the forcing mechanism. 

Miscellaneous. 

HOISTING MACHINE.-J ohn Cosgrove, 
Roanoke, Va. This mvention relates more e.pecially 
tn hoisting machines used in tbe construction of build­
ings for elevating material to tbe workmen, providing 
tberefor a machine tbat is simple, strong, inexpensive, 
and very practical. A mast Is detachably connected to 
a main frame, so tbat it can be readily changed from 
one side of the frame to tbe other, to adapt the boom 
tn work toward the scaffold on eitber side of the bOlld­
lng, and the manner of bracing tbe frame is very ef­
fective when it is desired to lift very heavy material, 
additional weight being applied to tbe rear brace beams 
without applying any weight on the building proper. 

INDICATOR LOCK. - Leonard T. Crab­
tree, E mbarrass, Wis. This invention provides a new 
and improved recording door lock more especially 
adapted for use on railroad freil:ht car doors and other 
doors. and arranged to automatically keep record of 
all opening and closing of the door, while t.he construc· 
tion is designed to prevent the picking of tbe lock, 
Tbe locking lever has an impression block over which 
P8llses a strip of paper, a key having a character marked 
at one end being adapted to press an inking ribl:on 
on to the paper and press the latter on the impression 
block. The process of tracing off a sellied record, as 
now followed, will be avoided by means of tbis im­
provement, i.t being readily determined by tbe examin­
ing official by wbom and bet.ween wbat stations the 
car door was last opened. 

TRUNK. - Heury W. Rountree, Rich­
mond, Va. Tbis is an improvement upon a former 
patented invention of tbe same inventor, the trunk 
having at its ends tray-supporting strips inclIned up­
ward from front 10 rear and provided near tbeir rear 
ends witb rollers, the tray supported upon tbe strips 
being arranged to be moved when the cover is opened 
back partially, tbere being also a roUer provided at the 
tront lower corner of the tray. The tray is re-enforced 
by meta) plates or bands to wbicb tbe supports or 
brackets of the tray rollers are secured. 

tCE VELOCIPEDE.-Isaac Dart, Swanzy, 
Mich. A frame is supported upon front and rear run­
ner., an,l mounted In tbe frame between tbe runners i s  
a wbeel in the rim o f  wbich are spring-pressed spikes 
adapted to e�ag<l tbo track by tile work of Uea41e. 011 

the shaft of the wbeel. Tbe seat is attached to tbe 
npper part of the frame, a steering rod extending to 
within convenient reacb, and tbe velocipede is designed 
to facilitate rapid traveling over ice or bard snow 
tracks. 

CURTAIN FIXTURE. -William Donlin, 
Wheeling, West Va. Tbis invention provides an ad· 
justable bracket baving an outward projecting arm, 
witb vertically projecting arms forming a curtain-rod­
receiving slot, for supporting the roller in the desired 
position in relation to tbe sasb and frame, and so tbat 
when the upper sasb is raised or lowered the sbade and 
curtain wi ll  be correspondingly moved. Means are also 
provided for bringing tbe edges of the sbade and curtain 
beyond the sides of the window frame, so that the 
window will be as nicely sbaded as when the common 
form of fixtures is used. 

SLIDING BLIND ATTACHMENT. - Wil­
liam H. Boyle, Oswel(o, N. Y. Tbis is a simple, inex· 
pensive, and convenient device to keep the bl ind from 
rattling, and wbicb will enable tbe blind to be held at 
any desired beil:ht. The frame or casing bas tbe usual 
vertical grooves in wbich the blind ' rnns, and in the 
edge of tbe blInds are recesses wltb sboul ders engaging 
the hooked ends of spring arms secured to a sliding 
abutment, tbis abutment sliding in the back portion of 
tbe grooves, and moving vertIcally with the blind, the 
pressure of the spring arms causing the blind to be 
held tight enough so that it will not rattle. 

TYPEWRITER ATTACHMENT. - George 
F. Loar. GIbson C i ty, Ill. A .imple mechanism for 
operating the machine to make tbe necessary l ine 
spaces is provided by tbis  inventi"n. The mecbaDlsm 
may be readily applied to any variety of typewrit.er and 
may be worked by tbe foot or knee of the operator, 
The carriage is conr.ected by a bell crank lever with a 
treadle, by pressing upon which tbe carriage is moved 
tn the rigbt band end of tbe machine, by which al.o the 
line space lever is brought against a cam-like fmme, 
whereby tbe feed cylinder is rotated in tbe nsunl way. 

BOOK. - John E. Spears, New York 
City. Combined wltb a copyin!." or other book, and a 
creased or jointed fiexible strip attached to its cover to 
fold upward, is an index proper secured to tbe upper 
side of tbe strip at a point a abort distance from the 
crease, whereby in folding tbe index tbe strip bends 
upward and folds inward directly u nder the cover, the 
index proper being also folded down u pon and not 
within the portion of the strip that lies outside the 
crease, so that wben fnlly closed witbin the book the 
lettered edge of tbe index is  visible. 

HORSESHOE. - Charles E. H o w a r d, 
Leigbton, Iowa. A sbarp toepiece or calk of novel 
shape and a special attacbment of the same to the shoe 
is tbe distinctive feature of this invention, wberehy a 
very ligbt racing oboe is produced. A mucb ligbter 
plate Is used for the shoe than 18 practicable where the 
steel toepiece has to be welded or secured by screws 
on to t he plate, and a oboe is obtained adapted to facili­
tate tbe horse's travel either or. a bard, dry track or on 
a wet or muddy and frozen track, one giving a firm 
footing and preventing slippinga 

B R A  K E SHOE. - Mark A. Penney, 
Perri., Cal. This invention provides a brake sboe for 
road wagons, having 'a face whicb may be readily reo 
newed. The brake shoe body is formed of a single 
casting, baving on its inner face at opposite edges in­
wardly-projecting flanges, a stop ledge, and an ex­
ternal attacbing fiange, the upper eud of the recess 
formed by tbe tianges being open to receive aod permit 
the removal of wood brake blocks, wbich form tbe 
frictional face of the brake. 

VEHICLE HEATER.-Andrew E. Jones, 
Richmond, Ind. This ; s  an improvement in beater at­
tachments which are suspended from tbe bot.tom of a 
vehicle, the foot board being provided with a heat­
escape register of two elongated cbambers, witb parallel 
apertured walls, there being a casing below the aper­
tures witb a glazed opening, an I a lamp hung within 
each casing. The light of the lamps also shines througb 
the doors to illuminate the roadbed ahead of tbe team. 

METALLIC SHINGLE. - H e r m a n  H, 
Bohen, Leavenwortb, Kansas. A male lock is formed 
on one side of this shingle, with three fianges, and a 
female lock on the other side, with a hook-shaped inter· 
locking fiange adapted to be engaged by tbe fianges 
of tbe male lock of tbe next following fianges. Tbe 
shingle is simple and durable in constrnction, can be 
easily applied by any one of ordinary skill, and forms a 
double lock tc prevent rain driveu by a storm from 
passing underneath, at the same time permitting free 
expansion and contraction. 

GATE,-Hiram Barker, St. Joseph, Mo. 
This gate is so constructed that it will swing upward 
and backward npon a pivot in opening and npward and 
forward in closing, and it is provided wi tb a movable 
weil(bt, which, in conjunction WIth levers connected 
WIth the gate, will admit of its being opened or closed 
by a cbIld, It is designed as a field or yard gate, and 
means are provided whereby it may be adjusted to 
clear it from snow and ice in the winter. 

POCKETBOOK SUPPORT. - J 0 h n G. 
Gareis, Brooklyn, N. Y. Tbis is a device for "ttachIng 
tbe pocketbook tn the hand of tbe owner, to prevent it 
from being snatcbed 9r misplaced, at tbe same time 
permitting the hook to be readily opened and Closed. 
A ring to be worn on tbe finger is connected by a swivel 
with the back of tbe pocketbook, the swivel permitting 
the book to be turued in any direction. The swivel is 
formed with a pin passing tbrougb a metallic plate on 
the inside of tbe back of ttle pocketbook, aud the ring 
is made adjustable and split to fit on differently sized 
fingers. 

TROUSERS STRETCHER AND HANGER. 
-George E. Hamlin, New York CIty. A series of hori­
zontal fork-like arms are pivoted in a body section, 
t be m"mbers of the arms bavmg more or less spring 
action, and baving tbeir outer extremities fiared in  op­
posite directions. Tbe tronsers are so su�pended that 
their own weight wbile in suspension w i l l  eft'ectually 
relieve them from wrinkles and bagginess at the knees, 
and a number of pairs may be hung up and stretched in 
a imall lp_. 
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DRAWERS. - Emma Walker, Jersey 

City, N. J. Tbis invention relates more particularly 
to men's drawers, of jean, flannel, or inelastic material, 
baving a slit in the lower end of eacb leg, and provides 
means of snugly closing tbe slitted portion upon the 
leg. An elastic band i s  secured to tbe drawers leg 
beyond the slit, with fastening devices engaging the leg 
at opposite sides of the silt. Tbe attachment is very 
simple, no stitcbing of any kind being absolutely neces­
sary, and tbe elastic or band is readily renewed when 
required. 

W A S H I N G  MACHINE. - William H. 
Hornby. Toronto, and Lucas M. Lent, Ridgetown, 
Canada. 1'his Invention relates to improvements in 
machines wbicb have a concave rubber bed and a con­
vex rubber rocking above the bed. The machine IS 
simple, and its construction affords complete control of 
the rubber, to rock, elevate, depress. remove and re­
place it witbout disconnection of any attached parts. 
A cOllvenient clothe. receptacle or tray is also provided 
for receiving clothes passed through the wringer, the 
tray folding witbin tbe machine wben not iu service. 

MOTOR FOR CHURNS. -Wilson Orner, 
Cainsvil le, Mo. Tbe motive power of this device con­
sists of a weight which by its descent actuates gearing, 
the weigbt descending along a spirally coiled Wire rod 
forming it. track around a vertical sbaft . the rotation 
of the latter, througb suitable gearing, rotating screw­
twi.ted dasher blades. The weigbt is elevated by the 
use of handles or a crank lever, and tbe beight of the 
standards and driving .haft are designed to be such 
tbat the time of descent of the WeIght will be sufficient 
to effect a churning withont further aid of tbe operator. 

B E V E  R A G  E. - William M. Myers, 
Hannibal, Mo. Tbis isla non-intOXICating effervescent 
beverage having medicinal qualities. It cont aInS hops, 
starch, molasses, sarsaparil la,  citrate of magnesia .. 
turmeric, and other 8U batances, compounded as de­
scribed. The beverage has the appearance of ordinary 
beer, but is desigued to be much more pleasant to the 
taste. 

GAME ApPARATUS.-Grant B. Nichols, 
Wapakoneta, Obio. Tbis invention provides a game to 
be styled ..  ringing the bells," tbere being arranged 
on a board or table a series of bells having pecul iarly 
constructed bandi es, and a cue being employed to 
which a ring is attached by a line: the cue is to be 
manipulated in such a way as to whip the ring over 
the band Ie of a bel l ,  and lift tbe bell from tbe table, 
ringing it at tbe same time. 

NOTE.-Copies of any of the above patents will he 
furnished by Munn & Co., for 25 cents eacb. Please 
send name of the patentee, title of invention and date 
of tbis paper. 
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(4221) A. H. asks : 1. Could I use a cup 
made ont of tin plate for the Lalande-Chaperon buttery 
described in SUPPLEMENT, No. 792, and in .. Experi­
mental Science," instead of C88t iron ? A. A cup of tin 
plate wonld not be very serviceable. Use C88t iron or 
glaes in preference. 2. What is the black oxide con­
verted to by the action of the battery? Is it to pure cop­
per ' A. Pure copper. 3. Have a lot of copper scrap; 
how can I convert into hlack oxide' A. Heat to strong 
red heat in air and pound or shake off oxide as f88t 88 
It forms. 

(4222) C. A. B. asks : 1. If the needle of 
an ordinary I(al val!ometer is dellected s .. y 3()0 by two 
dl1ferent celie of battery, does it denote that they have 
the same voltage or amperage ? A. It depends npon 
the character of your galvanometer. If its resistance is 
very hil(b, it is practically a voltmeter, and shows ,that 
the voltage of the two batteries Is the same; but if Its 
resistance Is very low It acts 88 an ammeter and indicates 
that the amper8l(e of the two cells is practically tbe 
same. 2. If one cell dellects 88y 20" and the other 30". 
wbat is tbe rule for estimating their comparative volt­
age or ampera\te? Is It &8 tbe square of these numbers' 
A. This depends so mnch upon the cbaracter and pro.. 
portions of the galvanometer that It does not admit of a 
very direct reply. If your galvauometer acts 88 a tan­
gent galvanometer, the current will be proportional to 
the tangents of the angle of dellectlou. 3. What is the 
voltage and amperage of the ordinary Grove battery 

J titutiftt �mtri,au. 
(small size), and also of tbe gravity battery ' A. Tbe Ing stool handle bare electric lil(ht wires on an arc cir­
voltage of the Grove battery Is about.li1 or 2. As the cnit without danger 1 A. There Is always danger in 
resistance of tbe Grove cell Is about one-half an ohm, handling arc ligbt wires nnder any circumstances. 3. 
the battery will yield a current of nearly 4 amperes. h a compound or shnnt-wound dynamo best for arc 
The resistance of the gravity battery averages abont 3 1 ligbtinlt purposes ' A. We believe 8erie�-wound dy· 
ohms, and its electromotive force being about 1 volt, namos are commonly used for arc l ightin\t. 
it  wonld yield a cnrrent of � of an ampere. 4. In the (4228) H. J. F. asks : 1. Will you please 
construction of a storage battery, bow large "quare 
sbould each of a pair of lead plates be in order to ob­
tain one ampere hour? A. Plates 5�lby 12 bave a voltaic 
capacity of 14 ampere hours per pair. 5. What size of 
iron wire and what length of same can be beated to red­
ness by one ampere? Thus affordin\t .. n approximate 
metbod of m988urement. A. As wire of the same 
nominal size from di1lerent manufactories varies con­
siderably, your proposed test wonld be of no value. 6. 
How many ampere hours and what would be the voltage 
of a storage battery of six cells connected In series each 
celis containin\t two lead plates 6 hy 8 Inches ? A. The 
electromotive force would be about 12 volts. Its voltaic 
capcity would be 14 ampeN bours per pair of plates. 

(4223) G. E. T. writes : Outside of the 
question as to adaptability, what are a few of tbe occu­
pations that are most promising to the rising genera­
tion of young meu, businesses that are new. at 1988t 
comparatively so. and. at the same time. sure, bClth as 
regards the IInanclal and the physical and moral phases 
of the question 1 Could you direct me how to get a 
beginning in any sucb, and work up ?  Am a young 
married man, 25, a stenographer, graduate 1885 of high 
school in Ohio, with physics aud chemistry favorite 
studies. Migbt it be possible for me to materially 
modify tbe conllninll:. sedentary nature of my present 
work by combination with somethinl( requiring a good 
proportion of manual exertion' If this were possible, 
It seems to me it would considerably rednce the other­
wise frequent tendency to nervous irritability. I am 
always an enthusiastic reader of SCIENTIFIC AMERI­
CAN. Beheving that your knowled2e of some such em­
bryo enterprises, to wbom it might not be nnprolltable 
for me to make application, and perhaps right here in 
my own city, i. much more extensive tban mine could 
pOSSIbly be, I take tbis liberty to intrude upon your 
valuahle time. A. Among the thousand and one ways of 
l ivelihood m tbis age of progress and invention. we feel 
our incapacity to enumerate in detsil the business ways 
to success for the energetic and persevering young mac. 
Adaptability most not be left out of the question ; if 
you do, you are sore to fail. Fmd what you woold most 
l ike to do. and what you would feel contented with 
under any conditions, and do it with all your mi2ht. 
Do not forget that there is always room at the head 
of the class. There is no royal road to lInancial 
success in these times. althongh tbe lucky strinl(s 
may still banI( out. The new ways are devious and 
misty. Better follow the trodden paths of well 
known busiuess ways than fall Into the quagmire of 
adventure. Finally we advise the development of pres· 
ent employment to Its best income. and take up a sys­
tematic study of any profession or business best suited 
to your taste and devote all your spare time In becom­
ing familiar with all its aspects, when in the near 
future you may be able to make tbe cbange smoothly 
and without strain upon the necessities due to your 
social condition. 

(4224) W. A.-A water glass such as 
you reqnire is made by insertinl( a plain piece of gl88s 
in thc lower end of a tube. and making tbe joint water­
tir.bt, so that the to be can be forced down into the 
water, leavinl( the upper surface of tbe glass dry. The 
size of the glass is Immaterial. The object of tbi. ar· 
rangement is to secure a smooth plane surface and to 
prevent reflection from the sorface of the water. 

(4225) A. W. writes : 1. Referring to 
the simple motor described in SUPPLEMENT, No. 641, 
will a soft C88t iron core for the armature do as well a. 
the �oft Iron wire core ? A. C88t iron does not answer 
well as an armature core. Tbe core must be laminated 
to secure good resnlts. 2. Will a soft cast iron lIeld 
magnet do as well 88 the Russ,a iron magnet ' A. A 
cast iron lIeld ms\tnet will answer very well. 8. Can 
the motor be run as a dynamo without altering' If 
not, wbat cbanges must be made! I bave a small steam 
engine that I made, and bas been pronounced to be a 
very good en\tine. by an expert machinist (cylinder 1� 
inch by a incbes), and I am very anxious to run the 
motor or dynamo with It. Will you please tell me 
whetber it will work or not (that Is tbe motor) ? How 
many revolutions ooght the dynamo to make ' A. Yes, 
but the electromotive force would be quite low. If you 
desire a higher electromotIve force, wind the mochme 
with dner wire. Your engine will undoubtedly run tbe 
motor when URed 88 a dynamo, but we advise you to 
construct a better machine after the directions given for 
making the Edison dynamo In SUPPLEMEN T, No. 844. 

(4226) H. P. H. asks : 1. Why is insu­
lat.ed iron wire not U8ed on lIeld magncts ? A. Becanse 
of tbe disadvantages due to Its resistance. 2. Can an 
induction coil be made to give 50 to 100 volts lind 2 to 
10 amperes from a battery current of 10 amperes 5 
volts ; 15 volts 1\ amJX'res ? A. No. 3. Would reversiug 
tbe current lu an inductiou COIl witbont breaking tbe 
circuit be an improvement on tbe vibrator ? A. An lu· 
duction coil worked with an alternating cnrrent will 
give equal lmpnlses In opposite directions. and bas ad­
vantag<ls over an Indnctlon coil worked by direct cur' 
rent interrupted by a vibrator. 4. Will a storage bat­
tery made of tin plates coated with red lead be practi­
cable ? A. We think tbe tin plate would be rapidly 
corroded. 5. What would be the effect of joining the 
terminals of a half Inch spark Induction coli to the 
primary of another half spark Induction coil ' If I con· 
nect the two secondary currents, what kind of current 
will it prodoce In the primary ' A. You would.ecore a 
tertiary current In the secondary wire of your induction 
coil, hut It would be far less tban you conld secore by 
usinl( a primary coil bavinga sofficient nnmber ot turns 
to utilize tbe secondary current of the drat coil. Your 
proposed induction coil we think is Impracticable. 

(4227) W. A. S. asks : What current is 
used on the ordinary Incandescent circuit. also what 
voltage ' A. The current used In an ordlnary Edl80n 
lamp i� a half ampere. Tbe total current on the circoit 
would depend on the number of lamps. The E. M. F. 
il 110 volts. 2. Could a person standing on an Insulat-

give me a receipt for makinl: a dry battery for hydrogen 
and oxygen. and what kind of vessels to use? A. If 
you:refer to a battery for decomposing water. we would 
say that any battery will do it. provided you use a suffi­
cient number of cells. You will lind a dry battery de­
scribed in SUPPLEMENT, No. 794. 2. If I make simple 
electric motor twice the. size, can iI, run a canoe 16 feet 
long, and how many miles an hour, and what part of 
a horse power would its strenl(th be ? A. A properly 
proportioned electric motor twice the size of the simple 
motor will run a boat of the size given. You can proba­
bly attain a speed of four miles per hour. 

(4229) W. W. writes ; Having seen in 
�everal arhcles (in some of our leading periodicals) on 
steam boiler explosions tbe frequent mention made of 
tbe proverbial saw mill enl:1neer and bis consequential 
explosions, and I beiug one of these unlucky waits, 
would like to Inquire bow does he come to be a no­
torious outlaw? Is it throul(h gross negli2euce on bis 
part &8 a CIM@, or Is his boiler taxed harder than It 
sbould be, that is, why more saw mill boilers explode 
tban any other class' A. As the explosions of saw 
mill boilers largely exceed in number those of the boil­
ers of any other kind. and are from one-quarter to 
one-third of all the recorded explosions, tbere must be 
sometbing in the mauagement of saw mill machinery 
tbat perhaps eugineers do not control. Tbe overloading 
of hoiler work and pressure beyond tbe safe condition of 
old boilers. by the instructions of parsimonious owners 
to mexperienced engineers, i. probably at the bottom 
of the trouble. If a good engineer protests, the owner 
will lind somebody to run bis boiler, and the fraternity 
bears the ridicule. 

(4230) E. J. K. asks : 1. Would two of the 
motors described in SUPPLEMENT,No. 641,run a row boat 
12 or 14 feet lonl: lItted with twin screws ? A. Yes. 
2. What is meant by the pitch of a propeller! A. It is 
the distance the screw would travel forward in one reo 
volution if working in a rigid nut. or in otber words, 
if one of the blades of the screw were widened so as to 
form one tnm of a screw thread, tbe di.tance between 
tbe ends of the blade me88ured parallel to the shaft 
would be the pitch. 3. Wbat pitch and diameter of 
propellers would be most suitable? A. The screw for 
such a motor should have a pitch of 8 incbes and a 
diameter of 6 inches. 4. At what speed do you tbink 
they would drive it ? A. Your boat would probably 
travel at the rate of about 3 or 4 miles an hour. 5. 
Can I lucrease tbe power of the motors by using more 
than 8 cells of battery to each motor? A. You would 
gain little by the use of more battery. 

(4231) J. F. B. asks : 1. What is the re­
sistance of an Edison 16 candle power lamp, and bow 
much (Icngth) No. 22 German silver wire will it take to 
equal it' A. About 115 ohms. It will require about 530 
feet of No. 22 German silver wire to equal it in resist­
ance. 2. In making a detector I(ulvanometer for use on 
ttle Edison system, how much and wbat. sort of wire 
should be used for tbe coil. wire tn be wound on wooden 
ring with compass in centE\r? A. Use enough No. 28 
wIre to secure its required sensItiveness and make the 
resistance of your I(alvanometer circuit eqnal to 
the resistance of an Edisou lamp by the means of a 
rheostat. 3. What is the best way to remove oil from 
helts tbat are completely saturated with it? A. You 
can dissoive out the oil by using benzine or hisulpbide 
of carbon. Both are hh:hly inllnmmable. 

(4232) M. S. S. asks: 1. What proportion 
of bichromate of sodium and water is used in the }<·ui· 
ler cell? A. Make b saturated solution of bicbromale of 
.odium in water; to this slowly add one-llfth its weight 
of common sulphuric acid. 2. Does tbe zinc have to 
be of the shape sbown in " Experimental Science," or 
could it be square ? A. The conical form is lI:enerally 
preferred. but almost any sbape will answer. 3. Of 
what material sbould the rod be whicb connects the 
zinc with tbe wire? A. Br88s or copper. It should be 
well protected by means of gutta percba cemeot. 

(4233) C. W. writes : 1. A says a one 
pint Bunsen will not run 10 hours on a motor. (Per 
answer SCIENTIFIC AMERICAN March 12, E. w.) B says 
It will. Which is right ? A. It depends upon how the 
battery is used. On a short circuit It would probably 
run down in less than ten hours, but used on a circuit 
of proper resistance it will run 4 or Ii days, or a week, 
with one renewal of thc electropoin lIuid. 2. Will a 1-16 
horse power motor run a coffee mUJ, common size? A. 
We thmk not. Considerable power is required for ruu­
ning eveu a small coffee mill. Probably a one'elgbth 
horNl power motor would not be too large. 

(4234) H. P. A. asks : 1. Could the field 
magnet for the motor described in SUPPLEMEN T, No. 
Ml, be made of one piece of wroul(ht iron. eods welded 
together? A. Yes. 2. Is there any dry battery that 
can be carrie d in the pocket powerful enoogh to I 'ght a 
ooe-half candle power light? A. Probahly a Burnley or 
G88sner dry battcry conld he made small enongh for 
this purpose. It would reqUIre 2 or 3 cells. 3. Could a 
tube of gl88s be used Instead of oue of hard rubber to 
1(0 through the w88hers used in the dynamo described 
in SUPPLEMENT, No. 600 ' A. Gla88 could be used. but 
It is liable to be broken and might make trouble. 

(4235) E. L. asks : 1. How many bat­
teries 5 by 9 incbes charged with dil uted sulphuric acid 
will it take to furnisb power for a two horse power mo­
tor ? A. Plain sulphuric acid batteries are not adapted 
for runninl( motors because they polarize readily and the 
power ceases. The best battery for power is prob"bly 
the Bunsen cell. It will require 12 or H larl(e cells per 
horse power. 2. Which is the best to charge a bat­
tery-copper sulphate or sulphuric acid? A. You will 
lind the electric power from primary batteries very 
troublesome and expensive. 

(4286) T. B. sa.ys : Please inform me 
how to ascertsin tbe neceasary horse power to ron a 
boat ot Kfven d1meualons? A. The power to run a boat 

[APRIL r6, 1&)2. 
depends upon required sneed, form of boat and kind 01 
wheel. The wbole matter is discussed and tabulated 
in Haswell's Eu\tineer's Pocket Book, p8l(eB 660, 661, 662. 
$4 mailed. 

(4237) W. F. W. writes : Your explana-
tiOll of tbe h jug21er a.utomaton," in a recent number of 
tbe SCIENTIFIC AMERICAN, leads me to 88k for an ex­
planation of the famous chess and ,checker automaton 
at the Eden Musee of New York. A. The chess playing 
automaton to which you refer is supposed to contain an 
expert player. It is believed that the mecbanism sbowu 
to those wbo witne ... the.game has nothing wbatever to 
do with the playing. 

(4238) E. P. V. R. asks : What is it that 
the photographers use to spot positive pictures? 1 mean 
the spots caused by dust on the paper. A. Most pho­
tographers touch up with India ink or sepia. 

(4239) J. S. asks : 1. How can I make a 
small quantity, say a quart, of concentrated solution 
of sulpbate of zinc, such as described for Trouve's 
blotting paper battery ? (Niaudet, pg' 112.) A. You 
can procure tbe crystals of sulphate of zinc at any drug 
store. Dissolve 88 much as possibie in warm water, 
allowing the solution to cool. Some of tbe zinc 8ul­
pbat.e will crystallize out; tbe remaining solution is a sa­
turated solution, wbicb is wbat you require for a battery. 
2. Wbat is the difference between a polarized hel l  
and an ordinary call bell ' A. In a polarized bell, the 
armature which actuates the bell bammer is ma!(netized 
so tliat it will be acted upon by an alternating current. 
3 . .. Experimental Science." page 421, states that it bas 
heen found uneconomical to use lamps of a lower volt· 
age tban 60; how can the eight-light dynamo in SUPPLE­
MENT, No. 600, be made suitable for that voltage ? A. 
You Can incre88e the voltage of the eight·light dynamo 
by increasing its speed. (. Will tin plate (tinned sheet 
iron) do for wasbers in drum armatures 1 A. Tbey 
will answer very well. They 8hould be separated by 
paper 88 in the C88e of iron disks. 5. When resistance 
is introduced in a primary or secondllry battery circuit, 
is the consumption of chemicals in battery retarded, or 
Is the same quantity of current generated and partly 
wasted in resistance, and will a dynamo require Jess 
power to run it while the extra resistsnce remains in 
circuit ? A. The consumption of chemicals in the hat­
tery is retarded bylthe resistance, and tbe output CIt tbe 
dynamo is reduced by the resistance, so tbat it requires 
le8s power to drive it. 

(4240) G. L. G. writes : 1. I am making 
an induction coil as described in .. Experimental Sci­
ence." Wh .. reize single-covered wire should I use for 
secondary coil ' A. No. 36. 2. What difference would 
It make if I should use a soft iron rod instead of wires ? 
A. A soft iron rod will not magnetize or demagnetize 
as rapidlv as a bundle of wires : besides. eddy currents 
will form m the rod , wbicb would interfere with the 
working coil. 3. In making tbe condenser would it do 
to put the foil on the paper wbile tbe paper is wet with 
sbeUac, 88 the toil condenser is eMY to handle' A. Yes. 

(4241) Steady Reader asks : 1. If I make 
the simple motor. described in Hopkms, twice the size, 
linear me88urement, how much more power would I 
obtain ? At wbat speed per hour would it drive a 12 
foot boat, and how many volts and amperes would be 
required to run it properly ? What diameter should the 
propeller be, and what should be tbe speed of the 
motor? A. About four times. You would probably 
not attam more tban four miles per hour. The screw 
for tbe motor of the size descrtbed sbould be about 10 
inches in diameter. The motor phould make a speed of 
abOllt 1600, and the screw 300 to 400.revolutions per 
mioule. 2. Why is a bundle of iron wire preferable to 
solid rod in magnets. etc. ' Gi ve scientillc reason. A. 
A magnet core of wires or of laminated iron is pre­
ferred to solid iron on account of the rapidity witb 
which it can be magnetized aud demagnetized, also on 
account of the absence of eddy currents in the cores. 
3. Of whal nse is a telescope on galvanometers ? A. A 
telescope lierve.o to magnify the movemeot of the I(al. 
vanometer needie acd scale, and allows a more accurate 
reading. 

(4242) C. S. H. says : Being a.bout to 
take np some profession, and having no particular bent 
toward either mechanical or civil enl(ineering, I write 
to you to 88k you If you would kindly answer the fol ­
lowln\t questions throngh your valuable columns. viz. : 
Which of the above professions i8 the most lucrative ' 
In which is there the more opening ? In both these 
questions I mean 88 a general thing, which is the best 
place to learn them? Wbat college or shop ' A. Both 
professions as stated are lucrative to tbose that succeed. 
Success is the reward of mastership in the business as 
weil as the knowledge necessary to either profession. 
A college course is a necessity nnless you bave natural 
talent and push to m88ter tbe details. If you bave no 
practical experience, the shop is the place to begm, for 
the experience necessary to the profession ot a me­
chanical eUl(meer. A position with a surveying party 
88 rod or cbain man has been the startin\t point with 
some of our successful civil enl(ineers. 

(4243) P. C. S. asks : 1. In the 8 light 
dynamo. what material is the base between the b88e 
proper and bottom of lIeld made of ? A. Wood. 2. How 
are the lIelds held to bottom and apart? A. By bolts 
extending throngh the b88e board and tbrough tbe 
woodell piece at the bottom of tbe lIeld magnet. 3. 
Wbat is tbe base proper (having binding posts) made 
of ? A. Wood. 4. Would it make any difference If 
armature sbaft was made � Incb with � tmnnions' 
A. No. 5. Can the armature shaft· bearing yokes be 
made of brass Instead of bronze ? A. Yes. 6. Is the 
cross piece at top holding wire made of wood and just 
screwed to lIeld magnets ? A. It may be of wood: 
vnlcanized dber, however, Is preferable. 7. Can you 
inform me of II book on gearing from which a JX'rson 
could learn to draught teetb ? . A. MacCord, Mechanical 
Drawing. price. paper S�.50, cloth $3.50. 

(4244) J. R. asks how the ink is made 
and how it IS used to protect the surface of glass from 
the white acid wben used in etching 1I0rai and other de· 
signs such as are &een on table ware, etc. ? Is there 
any book pUbli8hed on the subject ? A. Beeswax Is 
very Ii:9nera\ly used to protect gl&8s in acid etching. 
Often the deeign Is applied with diamond Ink, a mix-
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ture of hydrofiuorlc acid and batium Bulphate. no pro­
tector being used or needed. The .. Scientific Amerl· 
can Cyclopedia ot Receipts. Notes and Queries." price 
15. contain. several receipts on the subject of your In­
quiry. 

(4245) G. S. W. writes : In vol. x, No. 252, 
SCIENTIPIC AMERICAN SUPPLEMENT . .. How to Make 
a Telescope." by Hopkins. it says the focusing tube. 
G • .  of brass i. l� inch internal diameter. Tben. speak· 
ing of tbe astronomical eyepiece.tbe eye aperture sbould 
� l� incb diameter. and the diaphragm about the 
same. As tbe diapbragm would be same diameter as 
the brass tnbe G, of what use is it ' Is it uot an error ! 
Also what are tbe d iameters of tbe lenses for tbe as­
tronomical eye piece described. and wbat would be tbe 
combination for one of hlgber and one of lower power' 
A. In the article referred to. for . . eye aperture l� 
incbes .. read eye aperture 3t inch. The rule for the 
combination of lenses for astronomical eye pieces Is 
given in tbe article referred to. Tbe focal lengths of 
tbe eye and field lenses sbould be as 1 to 3. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

mOre than one hundred thousand applicatlous for JIB­
teuts at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopSis of the patent law. of the United States and all 
foreign countries may be had on application. and persons 
contemplating the .ecurlng of patent •• either at home or 
abroad, are Invited to write to this oftlce for prices. 
which are low. In accordance with the times and our ex­
tensive facilities for conducting the buslne... Addre •• 
MUNN & CO •• oftlce SCIENTIFIC AMERICAN. 361 Broad­
way. New York. 

INDEX OF INVENTIONS 
(Por wbleb LeUer. Palenl of Ibe 

(Jnlled S'ale. were Granled 

April 5, 1892, 
A N D  EACH BEARING THAT DATE. 

See note at end of list about copies of these patents.] 

Acid. apparatus for condensing nitric, O. Gutt-
mann . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  . . . . . .  . .  . . . .  • .  . . . . 472,491 fl���:'W�:::fi.r�� B. s. H. HarrI • . . . . • . . 472.100 

Album. Baum & Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472.470 
f!!l�'::1 t�����)f:,�l�·. ��.�.��'.'. : : '. : : : :  : : : : : : : i�:�� 
Animal traP. McLeod & Garrett . . . . . . . . . . . . . . . . . . . .  472.386 
Annunciator. W. C. Dillman . . . . . . . . . . . . . . . . .  472.'39. 472,440 
����

c
�:�y:c�%!::.=���n '::Iu�ia�t�sc}k f72.OM 

Hofmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472 
Anger. eartb. Soott & Gardiner . . . . . . . . . . . . . . . . . . . . .  472 

f�::' �����'iu� :I: �'?"j�P;m;,:eie;,.:::::::. :: : : 1fi 
Baby jumper, J. Higham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472 
Ball and ear .herefor. detachable, L. N. Lu.k . . • . .  

g= E:��n:' cfe:':!���YE: T: 'Miieile'::: : :::: : : . 
f'.:.

e
�Ck:::��:t����

t
k�app . . . . . . . . . . . . . . . . . .  472.299 

Bearing box adjuster automatic, H. L. Hopkins .• '''2.122 
Bed. folding. W. P. Tracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . '72.321 
Beer or other liquids, device for dispen.lng. M. 

Itjen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,358 
Bell trip, alarm. J. A. Chamberlain . . . . . . . . . . . . . . . . .  472.030 
Bellow •• blacksmlth's and hand. S. H. Brand . . . . . . 472.187 

1:�hCir.���::fiii ieveiiDii .iiip;S;D:·parii. : : : :: : : :  1:rt� 
Bicycle. M. D. Smalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.487 
Bicycle saddle. W. S. Brook •. . . . . . . . . . . . . . . . . . . . . . . .  472.427 
Bicycles. umbrella holder for. F. J. Werneth . . . . . .  472.282 
Bit. See BridIe bit. Curb bit. 
Blotter and ruler. oomblned, D. C. H. Ross . . • . . . . .  472.0'79 
Board. See Da.b board. 
Boat. See Toy boat. _ 

�tl�::��':"D�1f
a
«-�'::'d.;,�· • •  ����:: : : : : : : : : : :  ::rt&W 

Book holder. H. H. Baker. Jr . . . . . . . . . . . . . . . . . . . . . . . . 472,247 
Book. ludexed. E. T. DOllj{lass . . . . . . . . . . . . . . . . . . . . . .  472,441 
Book or sheet music holder and leaf-turner. J. A. 

Jamison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.125 
Book or the like. note, W. ?enman . . . . . . . . . . . . . . . . .  472.073 
Boot or shoe sta-t:. W. A. Neel� . . . . . . . . . . . . . . . . . . . . . .  472.197 

ggm: ��J1C� .ri:c\'ifn! <t�I. iopiiii::::::::.: : : : :  1:rtlla 
Bottle wrapper. H. J. Mark . . . . . . . . . . . . . . . . . .472,<I6'l. 472.463 
Bot

�
l
flal��� . ����I.� ���

I
.�� • .  ���: .�������� 472,282 

Box. See Letter box. Match box. Packing box. 
Power box. 

Box. H. Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,114 
Brace. See Shonlder brace. 
Brake. See Vehicle brake. 
Bracket. See Wire shelf bracket. 
g��� ��h��,�,.oJl'::iiam,w for: E: 'New:: : : : :  172. 
Brick mould sander. G. Carnell . . . . . . . . . . . . . . . . . . . . .  . 
Bridge gate, C. Dietz . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .. . . . . 
Bridge piers. method of and means for building 

and anchoring. F. E. Sickel . . . . . . . . . . . . . . . . . . . .  . 
Bridle bit, H. S. Squier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Broom head. J. O. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
g�:te�?b<IJ�·df!��·jjoeckh;·jr:·::.::::: : : : 4 .425 
Bucket covert BIW. J. L. Shigley. . . . . . . . . . . . . . . . . . . . .  472.180 
Buftlng whee . W. W. Crooker . . . . . . . . . . . . . . . . . . . . . . .  472.287 
Bnggy toP. Watkin. & Bayle .. . . . . . . . . . . . . . . . . . . . . . .  472;1M 
Buildlnge. lire shield for, A. A. Hagen . . . . . . . . . . . . .  472,419 
Bundle carrier and .hoclterl

e 
R. Woods . . . . . . . . . . . . .  472;155 

Bu
rg�� �? ���� . .  �.�'. ��?I�':?:.�:.�: 472,3(0 

Burner. See Gas burner. Hydrocarbon burner. 
Vapor burner. 

Button, R. Liebmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,375 Camera. See Magazine . camera. Photographic 
camera. Can heading machine, B. Adrlanoe . . . . . . . • . . . . . . . . .  472,284 Can screw and fancet; H. F. Bartlett . . . . . . . . . . . . . . .  472,157 Car coupling. A. J. Allen . . . . . . . . . . . . . . . . . . . . . . . '" . . .  472.245 

Car ooupllng T. J. & J. Baylor . . . . . . . . . . . . . . . . . . . . . . 472,328 Car conpllng. F. R. Brown . . . . . . . . . . . . . . . . . . . .  472.11l!, 472.249 Car coupling. H. A. Frantz . . . . . . . . . . . . . . . . . . . . . . . . .. 472.200 Car coupling. S. P. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,l!!iQ 
Car coupllllj{. J. H. LaDg8(lhmldt . . . . . . . . . . . . . . . •  " . .  472.005 Car coupling. G. W. Powell . . . . . . . . . . . . . . . . . . . . . . . . .  472,5(l9 
Car ooupllng. T. L. Rivers . . . . . . . . . . . . . . . . . . . . . . .  , . . .  472.3116 Car coupling. J. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.418 
g:: ��t;:t

l
���B�n: : : : : : : : : : : : : : : : : : : : : : : : : : : :  19:� 8:.. wh�eWan'ra�itiig· · s7st"eiD: ·1.or· · railway; 472.415 

iIaiiii. & Waite . . . • . • . . . . . . . . . • . . • . . . . • . .  : . . . • . . . . .  472.4U Cars. oenter plate for logging. Todd & Anderson .. 472.151 Cars, chock block for logging. Todd &: Andersou .• 472.152 ears; safety attachment for 8treet. P. S. Town-
send . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.184 

Carbon holder. H. Howard . . . . . . . . . . . . . . . . . . . . . . . . . .  472.065 
Carpet button • •  taIr

l 
A. A. Cardwell . . . . . . . . . . . . . . . . 472,250 

8:: !�1gb!::f"�o� :B!�::::::::::::.: : :  1rt� 
Carpet stretcher. L. Coft"man . . . . . . . . . . . . . . . . . . . . . . . .  472;43( 
earrtage and cradle. oomblned. J. Schllch . . . . .. . . . .  4'12;814 Carrier. See Bnndle carrier. Hay carrier. 
case. See Clock case. 
cash recorder. C. H. Coles . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.386 
Cash realster and Indicator. F. S. Hnnt . . . . . . . . . . . .  472.123 8:::::. �������:: : : : : : : : : : : : : : : : : : : ::: : : :  �rtm 
casting apparatus • •  tereotype. J. R. CummI1!P...... 

4�41lf, 472,475 Cattle dehorner and plant pruner. oomblned. B. B. StRuber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 4'12.148 
gt:l� llfee �U�i!�r�t':.?,:: . . . . . . . . . . . . . . . . . . . . . . . . . . 472;168 
Chart. builder' •• Klndl & Child .. . . . . . . . . . . . . . . . . . . . .  472 
Checks, lock-8tub for sale. A. N. Sonthwlck . . . .. . .  . 
Cburn dasher. I. F. Sterling . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigar bunching machine. N. H. Borgfeldt . . . ... . .  . 
Cigarette mach� H. BobI8 . . . . . . . . . . . . . . . . . . . . . . .  . 
81:��

e
f1rarst::SI.�.�: ���::::::::::::: : : : : 1 Clip, a. W. Jone .. . . . . . . . , . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  * 

Clock case, E. Davietl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472,18'Z Lamp lighter and extinguisher. automatic alec-
81:= gl::::.��t��c:::-P.���.�?�I.� : : : : : : : : : : :  l�� La.!��nftD:r·�"fe'�: ·i.:'N:wiiliam.: : : : : : : : : : : : : :  t:rtt.= 
Cloth gnidlng machlne ... J. E. Windle . . • . . . . . . . . . . . .  472.203 I,amp. 8plrlt. A. C. Monfort . . . . . . . . . . . . . . . . . . . . . . . . . . 4'13Ji06 
Cloth lay\ng;machln� ... Howe . . . . . . . . . . . . . . . . . . . . . 472;173 LaL":P
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• ·. ·. 1�� Clothes drier. R. H. HnrdJre . . . . . . . . . . . . . . . . . . . . .. . . . . 472,1lI8 Ik 1 , .tI. ,..,. 

Clover hulling machine, do N. Kallor . . . . . . . . . . . . . . . . 472.218 Latc • J. K. Clau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472,400 
Coat hange';kW

' 
C. Peulns . . . . . . . . . . . . . . . . . . . . . . . . . .  472;1iIl8 Latch. coach door. J. M. Orr . . . . . . . . . . . . . . . . . . . . . . . . .  472;888 

�� J'�::t G"t� :Ug:p·:::::::::::::.·:. ·. ·.·.·:. '. '::.: : : 19:Wi t::t:� :�lrJt� =r.::.eN�B�iI�T:.���6:::: : : : :  :rt&� 
g�I��.a:foa:���r.· �:::''k8e�:.�: .��.';�'.'.'.: ':.'.'.'.'.' : : :  ::rt� t:fi:r�:i!�. w�·s�{,'-::�::::::::::::::::::::::.:: : : :  :�� 
Compas.es. electric recording device for. C. L. Letter box. combined collection and delivery. W. 

Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472,W Bussard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.105 
Cooker. compound. C. McConalogue . . . . . . . . . . . . . . . .  472,384 Level attachment, Finmant & Ni8.en . . . . . . . . . . . . . .  472;345 
Corn .beller. separatln'\l- M. G. Shindle . . . . . . . . . . . .  472.181 t:�tt��g • .r:::.%�.frG.�ltief.����·::.:·::.:·.:: : . :  172,72.� Corset fastenl� C. R. iehofer . . . . . . . . . . . . . . . . . . . .  472;687 
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ctl J V h '!i1'. _ � tl H m _08 conne on • •  ac er. . . . . . . . . . . . . . .'" 
crac��:�'Winet. F. C. Acker . . . . . . . . . . . . . . . . . . . . . . . . 472,000 Loom •• heddle for ero •• weavl�H. Topbam . . . . . 4 412 
Creasing and folding mach In ... J. Corbett . . . . . . . . . .  472.253 t�g�:;:t::�; E��:6'���!�. ����� . . .  �: . . . . . . . . . . . . . . .  472,068 
&wt�Y�e���U���fe':�k.�:.�: .����::::::.: : : : :  1rt!m ��gg:::3r:OI�e,.�·:,':!'t\=e�: C: 's8cilieri: :  1�� 
Cultivator. E. H. Jenkln8 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.361 Metal plates. apparatus for coating. Eo R. Jones . .  472;500 
Cultivator, A. E. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472.416 Metal .hears, C • . J. Coiling . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,10'1 
Curb bit, ..... J. Jimenez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,297 Metallurgicw f\U1l8<le, regenerative. H. C. Bew . . . 472.O'f6 
Curling wng •• E. Fontaine . . . . . . . . . . . . . . . . . . . . . . . . . .  472.446 Metallurgical erocess, J. B. Alzugaray . . . . . . . . . . . . .  472;422 
Cu

cu
t-o
ttern.

t, safsee
,ep;'pe

M;,�lt�:.' . . . . . . . . . . . . . . . . . . . . . ... . . . . .  472,1)84 Meter. See E ectrical meter. 
lOO �1If. t�::�8�:,�e�indin" Diiii, " ·  . .  · ·  . . . . . . . 472,382 

B:uIl'::;����';;gB�:'o'!:l..:. ����?I�.:::. : : : : :  2fi;450 Mining cage attacbment, J. W. Santy . . . . . . . . . . . . . .  472.159 
E���e��:i':'.:lo"::�: .�'. ���.:: .:::::::::: : :fi� �I�l� =tl�:; �e

8. t.:.::��.I::::::::��� ��WJ 
Die pres •• Colom), &: Albee . . . . . . . . . . . . . . . . . . . . . . . . . .  472;33'1 Mining pick and drIl1helectrlC

I 
J. Fish . . . . . . . . . . . . . .  4j't444 

DI·��lb�J�l�I¥�u���. ?���. ����:. ����� 472,421 ����':'::�'t.'li:: O'Co�g� :-MCNamara:::.:::: .:�!m 
E:��t�u!ti� ��':"a'!miiie: : : : : : : : : : : : : : : ·. : : : :i�:ug ��l�:.ra�e�W!���tO,:: · wave·pO.;,:er·moior: . .  472;038 
Drawing • antomatlc 8tOP mechanl.m Music leaf turner. E. G. GllIe.ple . . . . . . . . . . . . . . . . . . .  472.170 
DrI!��' �e drier: . . · · . .  · · · · . .  · · ·  . . . . . . . .  · · . .  · 472,043 �:;���t�:::il�

U::.�t�b�·ilie 8iiIii'of' 472;453 
Drill. See Ratchet drill. A. Begj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 472.492 
E�r.::f a,::=:.mEl C�lt����·::::::::::::.: : : : :  !g:� :�t l��: w. �.'��ll8.ii;i:::.:·. :'.:'::::. :':. :':.: '. : : : : :  ::rtlM 
Dust pan. J. Lees. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,3'1l Nut lock. H. R. Walll .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472.413 
pye. Blo. H. Kuzel (r) . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . .  11.231 Nut lock. V. E. Whitelock . . . . . . . . . . . . . . . . . . . . . . . . . . . 472,242 
Dye, manufacture of blUe, A. Weinberg . . . . . . . . . . .  472.091 Nut. 8elf-lockin� Plummer & (Jbapman . . . . . . . . . . . . 412.465 

E�:.��a�u�&ct��f· yeliow. 'M: 'Homnaiin: :.:: ::: ::rtm g��8IirFemai:.i.!I::'g�iiie for·ciU.ii;:ing 472.469 
Dyeing. Mlcbaells & Henning . . . . . . . . . . . . . . . . . . . . . . .  472;287 or .Izllllr. T. C1arskon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,433 
Dyn

�7.%���: . . .  �� • . .  �������: . .  �: . .  �� 472.466 
Ore

��:tft�. ��.�����i� . .  �:������'.�: 472,887 

=:t����:I�::'::'nk'io�i a!!�a':�r>J.: 'liolder:' X: 472,294 g:..� :e�'f.\v: 'iraliier: ':::.: '::. :'. :'::::.: ':. :'::.: : : :�� 
Jobn.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.126 Overseam for fabrics. J. G. Greene . . . . . . . . . . . . . . . . .  472.117 

Educational appllanoe. W. H. Wind . . . . . . . . . . . . . . . .  472.419 Packing box and savings hank. combination lock. 

�1=�� �:��i.
t
�::�o.�.JN����:�;';'ii: : : : : : : : :� 1 J. B. Morrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.136 

Electric motors • • wltch box for. P. Wright . . . . . . . .  472 I::er ��df':��·ln!'r.�?'S{'g:emctl . . . . . . . . . . .  472.311 
Electric wire hanger. H. H. Luscomb . . . . . . . . . . . . . .  4 Pencll .harpener. W. K. Culver . . . . . . . . . . . . . . . . . . . . .  472.161 
E1Electriectri
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te
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nd
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W
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• 
Mars 

• . . . .  
haI 
. . . • I. .. .. .. l'encll 8harpener. M. E. Worn . . . . . . . . . . . . . . . . . . . . . . . 472.420 W. Pencll .hBl'Pener • •  la�G. H. Rutschman . • . • . . . . .  472.318 

ID=��iy
m

��d�Ctfo:O:::'�· 'disti-ij,iiiioii ' ot: w: 4 .  �r��f��� .r.'r,��mik ����: : : : : : : :  : :: .: : :  1fi:f&1 
Marshait .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  472,819 P1l?1ackne

o
r
act
. S

I�n
e
.
B
u
e
P
an
rlg�t

c
'G

er 
•

. 
M. Guild. . . . . . . . .  . . . . . . . .  472,4'18 

Elevator. C. W. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.113 ? .... '''' 
Erurlne. See Gas enrane. Pictures. 8tretcher for the paper or canvas of. J. Falirlc. See Carpet abrlc. Rattan fabric. Wov- N. Anderson . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  4 

Facfa\ ta�:l:nlc steaming apparatn •• M. Meyberg. 472.W }:l��:� ���h?/J·. ¥���y: : : : : : : : : : : : : : : : : :  172 

J:l'l�'f,�:'r.l
n
�lJ�:. •• ������: : : : : : : : : : : : : : : : : : : :  1:rt� Pipe cutter and threader. Bowman & Godfrey . . . . 4 

Fare regl.ter. Cushman &: Canfield . . . . . . . . . . . . .. . . . .  472.005 �::t����ctr:.:':�nl:iye.;;:::::::::: : : : : :  
Fare regI.ter. W .  L .  Sl Ivei . . . . . . . . . . . . . . . . . . . . . . . . . .  472;232 Planter. com. J .  C .  TunnicIUI' . . . . . . . . . . . . . . . . . . . . .. . . 
Fee

3�fl.
r
�
i
.�.��. �I.��. ��?:': . : . ����� . .  ���: .?:.�: 472.316 �I:;�S'. r.a

:Ma:elt'�
I
���: : : : : :  : : : :  : : : : : : : : : : : : : : : :  

Fence. barbed wire. J .  W. Griswold . . . . . . . . . . . . . . . . .  472.496 Plow. J .  H .  Llnebarller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�:�: �/!.���'i;,.1l:'?o�8�h� . .m,r.t,:eiciiing; 472;16'1 Plow attachment. S. F. Savits . . . . . . . . . . . . . . . . . . . . . . .  

A. Hankel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47 �I�:: ���
d
j.l !W.:':���:::::::::::::::::::::.: : : . 

Fences. barb for wire. H. Geart,.. . . . . . . . . . . . . . . . . . . .  Plow.bare
!. 
W. R. Russell . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . 472. 

�:���:n'?:��:��\"o����� ff:lb\;:: .�����: : : : : :  ����:tbk�fe�A�:����: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :� 
:i.r��T�\�: If: �e:!!.�: : : : : : : : : : : : : : : : : : : : : : : : :.::.:: ���fra.��f;: I: IO&.\�Il"=�:��: : : : : : : : : : : : :: :fi: 
�g.,11�sr.'�h�'Jt.i�n�����.I� : : : : : : : : : : : : : :::::: : : :  ����'l<:; !..r�r!J:i�er

.,;.iiceii;;g ·ma.;liiiie: w: 
472; 

Friction couplllllr. H. P. Chrl8tle. . . . . . . . . . . . . . . . . . . .  Groth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.497 
:�

i
�=,j. �a�h\�:d;or 'opening; E:' "Bee&iey:' Sr:; ����b�!l��I��w�iI�lf.����·::::::. ':::::::.:: : : : ifi;� 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 472,005 Power tran.mltter. F. C. Osborn . . . . . . . . . . . . • 472.222, 472.228 
Furnace. See Hot air furnace. Metallurgical Press. See Baling preas. Die press. Hay press. 

furnace. · Printing pres8. 
Furnace. F. F. Thedens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.183 Pre.sure plate, E. F. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . 472,301 

��=8�!�J!'i �=t;l:.j:ylieating;'R:X: 472,813 Pre.8ure f8!ro\atorbw. Werle . . . . . . . . . . . . . . . . . . . . . . . • 
May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . 472.005 ��t:� �r':'���ii: Jlo��=!�.::. :::.: '::. : ':. :: : : : : 

�::�ure�tr:::.��'!.�.;. S
eller . . . . . . . . . . . . . . . . . . . .  472.200 �:NMr::s�.���i.:·f��W.���iirti8: : : :  

Galvanometer. BergmaDn &: Scott . . . . . . . . . . . . . . . . . .  472.026 Propelling vessels, mean. for. S. lieabui . . . . . . . . .  . Game apparatn •• J. A. Eno . . . . . . . . . . . . . . . . . . . . . . . . . .  472.289 �f:���' ���us �U'��n. E. J. elater . .  . 
Ga

�::'lrK��� . .  ��� . . ���I� . ���
i
.����: . �' • .  �: 472,408 Pruning Implement, (f. L. lIIann . . . . . . . . . . . . . . . . . . . .  472,004 

Gas
.=� �i

h
1:��r.."trof

v
:eyg���::J:,'i't �II:;: J�.::r.xs�Ir.: . . . . • . . . . • . . . . • . . . • • • . • . • . . . .  472.688 

ance for the collection and utilization of car- Pulley. sash. F. V. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . .  472,O'f4 
bonlc acid. C. R. C. Tlchborne et al . . • • • • . • • • . . . 472,686 Pnms; A. F. Abrahamson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472;158 

Gas, apparatus for the manufacture of. H. C. Ponc I check, S. W. Peek . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472;891 Bew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.0'1'1 Pn���1z'::.1e1������ .�����: ������1!�. 472.357 a:: g�g::·f�r :"';!lr::�urposes; ' i>:'ii: ·NeiiOii.:: :  :�= Puzzle. G. A. Goodson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472;292 
Gas engine. J. Charter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472.168 Rail fastening. G. A. Weber . . . . . . . . . . . . . . . . . . . . . . . . .  472.000 

8:te�:!'W:t��ff.aratus. c. W. Isbell . . . . . . . .  472,191 Il:ll r.:l�t��.
8l'l:,:;J •. � •. �.������: : : : : : : : : : : : : : : : : :  �rt= Gate. J. C. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,080 Railway blocks. electric Indicator for. R. W. Jag-

Generator. See Steam lrenerator. Ralf:may· ·ra· "\(siip·po· · ·rte· r·.·E.· 
. .  ii.·Pa· . .  tte· · ·rso· · ·ii.·.·.·.·:::::.: :  i�.� Glass. decorating. J. H. Scharllng . . . . . . . . . . . . . . . . . .  472,230 

81��: I:�:��8Jr cttC::l.':'¥?i: Kennedy::.:: : : :  2�m Ral
l��� .���� �.� .���.I. �����: .���.���'.�: ���� 472.034 

Gold leaf. 8pool for carrying and applying. G. P. 1t:1I::� �;:;��
c
l.'a:�t:'�������:n���:��: : 1fi;l:Jll 

Go::�:::;·F:iiari:::::::::::::. :::::::::::::::::: : : : :  
472 Railway track. 8treet; J. A. D�an . . . . . . . . . . . . . . . .  472.164 

�.!I'it�r�d��J':' �:M!'t,:rr.: �: .�����::::::: :.:: : 4 
RaI

�'f.f::;o!::::�Lnl r.���.?� �.�. ���� 472,165 
Grain conveyer. H. M. Hasting • . . . . . . . . . . . . . . . • . . . . 472, Railways, inclo.ed 8upply system for electric, J. 
Gramol!.hones, coln-oontroUed apparatus for E. C. Fre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.447 

L. WII.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  472.417 Ratohe drill. C. W. Hlt.glns . . . . . . . . . . . . . . . . . . . . . . . . .  472.120 

8�t:: �i-e'; M�I:.
e��mey·:::::::::::. :'::::::::::.:: : : :  1rtMli 1:��::,b1'i;.. ��h E.

recO��· · · · " · " · " " "" · · " 472,320 
Grate, lire, O. A. Ky.er. . . . . . . . . . . . . . . . .  . . . .  . . .  . . .  . . . . 472;008 Reel. E. J. HIII. . . . . . . . .  . . . .  . .  . .  . . . . . . . .  . . . . . . .  . . .  . . . . .  472,263 
8=�'1:a�,:-eg:ar��::ow' guarci: · · · · · · · · · · · ·  472.279 RegI.ter. See Casb regl.ter. Fate regl8ter. 
Gun. Acland &: Holmstrom . . . . . . . . . . . . . . . . . . . . . . . . . .  472.244 �!r:ior.

S
��u=�to�'em=�:: 

Gun. lIl8IIazlne breech-loading, A. A. Clive . . . . . . . .  472.251 regulator. Toueh regUlator. 
8��.�,,:,g,��'i�n ����:al;g1f:�:gildliica; 472,3'/'i' ��:��\v�·J.·B=:f�:::::::·.:: :·. : : :·. : : ::: ·:.: : : : : :  4 

tlon of calcined. E. Wat.on. . . . . . . . . . . . . . . . . . . . . .  472,323 ft�:::tgg�f; �:;e�'J���e::.li;;ger·::::::::::::::: : : 1I�:'v.i���:g��.I�.����:.� •. ������::::::: : 1fi:� Rubber articles, manufacturing hollow. E. L. 
Hammer. mlll{azine tack, A. T. Lewis . . . . . . . . . . . . . . .  472,814 Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,225 
Handle. See Ca.ket handle. Rubber sandal, J. C. Hammond. Jr . . . . . . . . . . . . . . . . .  472.118 
Halllrer. See Coat hanger. .l!:avestrolllrh hanger. Ruler. roller b.otteli F. M. PrIestley . . . . . . . . . . . . . . . . 4�2.510 

ElectriC wire hanger. Pipe banger. Sad Iron heater. S. Thoma.ou . . . . . . . . . . . . . . . . . . . . . . .  472.149 
Harrow. C. H. Kading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.129 Saddle. harne ••• J. A. Jamison . . . . . . . . . . . . . . . . . . . . . .  472,800 

1I�:l��fat:::'��·:: r::.������'::. : '. ::: ':.: . : : :  !rt� �::t �:=:�: t.1\;':'1�a�=���.�: : : : : : : : : : : : : :  i�� 
Hay carrler� W. LOuden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.175 Sash fastene';J. L. C. Walker . . . . . . . . . . . . . . . . . . . . ... . . .  472.068 
Hay PQ d. A. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.349 Sash holder. . ShealIl Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.2'l6 
1I:�t,... S� r�

c
��h�fe':.�Ta�,: ·liMier: · · · ·  472,338 �:":iIrr�

d
� �;}Og �'iiliie; 'ili ·Ciii-i.ieiiBeii.:: :  19:= 

Heating and ventllatllllr apparatus. C. D. Howard 472.054 I ScatI'old. H. L. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,100 
Heel burnl.hlng machine, F. Molloy . . . . . . . . . . . . . . . .  472.1ll'1 !!call'old. W. J. Sankey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,514 
Heel plate and Ice creeper. W. Rosenfield . . . . . . . . . .  472,396 ScatI'old. I. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.408 

IIrri'!:I����tt:;=.�����.�.�:�������:: : : : irtm ���r�
ng.::�t!':".e;>.:a�r�

d. E. F. Rowe . . .  472,466 
Hinge. lock. G. L. LOomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472.463 Sewllllr machine. E. Calm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,888 
1I��x:r:m�,,:

r
B:;k 1;oT.r:.eusOOk· or .heet· 'musici 472,4Ol1 �:::�: =:� %��"8t.,:I::�nonj,·oiciii�:1.-�: 

472,(l95 
holder. Brush holder. Carbon holder. Cull' HOtran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472,5Ol 
���e�OIJ:.�1 bolder. Pillow .ham bolder. 

I �:::�: =tl�: �':e':tf:1'-Wllcio�·:W'��ii::.:: : : : :  2�fl: 
Hook. See Fall hook. Whlftletree book. Sewing machine. over�e, J. G. Greene . . . . . • . . • . .  472;048 
Hoop fastener ..... W. F. Robertson . . . . . . . . . . . . . . . . . . . .  472,142 1 Sewing machine rumlng mechanl8m. O. M. Cham-
Horsesh� C • .tI.8mmelmann . . . . . . . . . . . . . . . . . . . . . . . . 472;262 berlaln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,4'!l 

II:: :;::�gl:=: �: �·tlr&��i."::::::: ·::::::::::: : :  ��m Sew
A�'b������ .����� . •  �����:!.��I��� . . � 472,097 

1I����n:e,.��hlr.' Ray:::::::::::. ::: : : : : :  2�� �m�,:. ����::8.'?! ��������i�J:����::: .: : :  1:rt:l 
Hydrocarbon burner. G. H. Scott . • • • . . • . . . . . • . . . . . .  472.231 Shears. See Metal 8hear8. 
l:il:=,�?

r 
�����=Y�I�t�r. 

Sf��oii iiicii� 472.4IJ1 �t=t ::t:1 ��cl'��e=�If�h:�ia�8��
I
.�:: : :g:� 

cator. Shelf. adjustable 8tore, C. Baum . • . . . . . . . . . • . . . . . . . .  472.469 

I�g:f:�I��'t:.'kt:��lh����·:::::.: '::::::.: : : : : : : : : : :  :�� �t:lfe��
P����;."G�:��er: · · · " · · " · · · · · " · · · " · · · · · 472.1147 

Inhaler. J. M. Van Ordep. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47'l.238 Shoe lIoat or rasp, A. D. & H. E. Goodell . . . . . . . . . .  472,259 
Insecticides, device for applying. M. A. Hawley . .  472,456 Shoe treelllj{ macnlne. Copeland &: Crisp . . . . . . . . • . • 472.168 
In8u1atlng electric wlre8. compound for. L. Hili . .  472.352 Shoulder brace, J. Town . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472,086 
Jar. See Fruit jar. Sign • •  trect.m. Hofhelmer . . . . . . . . . . . . . . . . . . . . . . . . . .  472;000 
Joint. See Ralf joint. Signal. See Fog 81gnal. 
Journal bearing. Todd & Anderson . . . . . . . . . . . . . . . . . 472,150 Signal. J. T. Hamba:r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472.499 
Kiln. See Brick kiln. !!Ink connectlon1 F. Goss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472: 
Knife. See Pocket knife. SkYllrht. watert �ht, A. Danzer. : . . . . . . . . . . . . . . . . . . .  472 
Kn

�� ?���.�.� . ���� . .  ����:�:� .. ��� 472,194 t'o� �:�.��'h�J �'s��e�: .�.�: : : : : : : : : : : :  f2 

Kn
=� �.��

I
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Label holder. H. F. Bente . . . . . . . . . . . . . .  � . . . . . .. . . . . . .  472,248 Sole trlmml::tb macbln, S. Ross . . . . . . . . . . . . . . . . . . .  . 
I;:=lf=�i-�j,�e?m.wJ::·iiOiicirt.8: : : : : : : : : : : : : : : : :  ��� , �gr::I���ca��·t B.°F;'t."ei-'.:':::::::::.: : :':: : : :  
Ladder. E. L. RIr.P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472,141 Spinning machlneu;. J. F. Foss . . . . . . . . . . . . . . . . . . . . .  . 
Lad

�c;rJf.1tl:-g�. ��.�. �?���: ��?I�� ���: 472 �t>:�D'l'J'd�8;r�J����el;.on·. : •••
• : :':::::::::.: : : : : : 

Lamp ehlmney attaehmet. J. Shoemaker • • . . • . . . •  472 Steam generator. C. D. Mo.ber . . . . . . . . . . . . . . . . . . . . . .  
J::�; :l=�=: �: �.���tc:;;o.;; : : : : : : : : : : : : : : : :  4 �=: ��:.'}t:"�.%oYci.����·:::::::::::::.�7;':� 4 • 
X-p tor bumlq IIIllleraI 011 •• A. Howat, . . . . ; . . . .  , lltoerllll appara�llI, J. D. WlliIamIOlI, Jr . . . . . . . . . . ,n,a:u 

StereotYIH! plate and base. J. R. Cummings . . . .  M . .  472,474 
Stopper. see Bottle .topper. 
�t::�:s ��

8
!.�l�r�.

h
':J'ri;cioiiciiiciiiDii · i{niDii ' for; 'C: 472.144 

Sto:cis �:'��{e':';: oli'j,iime': ' atUiCiimeiii ' ;or: ii: 
472

.
414 

R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,268 
Sto

LTg��· . . �������?� . .  ��������� • •  �?�: • •  �:.�: 472,000 
Strainer. rotary. C. Wandel . . . . . . . . . . . . . . . . . . . . . . . . . .  '72.089 
IiItreet 8weeper, J. Damm . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  472.481 
Street sweeP!lr. M. S. Kjell.trom . . . . . . . . . . . . . . . . .. . . 472;300 
Supporter. See Railway rail 8Upporter. 
���:;:I ��ie C&:.i �.:i�'!r"'l: i!i{ ...... e.:::: ::::: : : : : :  
Surveying in.trument, H .  E .  Grabau . . . . . . . . . . . . . .  . Su.pender attachment. B. O. Foster. . . . . . . . . . .  . . . . . 472; Switch. See. RaIlway .wltoh. Tramway .wltch. 
Switch and .Ignal mechanl.m. Interlocking. G. 
SWI�i,P��' 'slgnai . operatiiig "apparaiti8; • G: . .  ii: 472.3113 

Pfeil. . . . . . .  . .  . . . .  . . . •  . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . 472.484 
Switch and 8wltch box. S. Bergmann . . . . . . . . . . . . . . .  472,1rlT 
Table. See Pool table. Tag end jaw. H. S. Pfeil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,892 
Telegrapb. automatic, F. Anderson . . . . . . . . . . . . . . . .  472,326 
Tel

?:��.:::���g:����� . . �?� . ��.����� .�: 472,237 
Telephone transmitter. E. G. Acheson . .  ; . . . . . • . . • •  472;248 
Tel

'fI!'�n.:;.� 
•
. �.I� .�����.

i
��.�����. ���'. ���.� 472,169 

TemJHll'ature regulator. L. F. Easton . . . . . . .  472,255, 473;266 Thill .upport. A. H. Fletcher . . . . . . . . . . . . . . . . . . . . . . . .  4'12\!!!! Thrasher. pea or bean. W. H. Gray.on . . . . . . . . . . . . .  41'2._ Thrashing machine tooth. Z. Macomber . . . . . . . . . . .  472.1&1 
Tlle8. die for roollng. J. E. Donaldson . . . . . . . . . .. . . . 472.189 
Time lock attachment ... R H. Peck . . . . . . . . . . . . . . . . . .  472.224 
Tire pneumatic. L. J . ..  helps . . . . . . . . . . . . . . . . . . . . . . . .  472.484 
TIre, pneumatic. Toney & Livingston . . . . . . . . . . . . . .  472.411 
Tire. vehicle. F. Donglas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.1141 
Tong •• w. A. Cornellu .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.4311 
Tool. comblnatl0'B J. F. Sullivan . . . . . . . . . . . . . . . . . . .  472.147 

��l�����c.;tai. ��C,:,':t�::.·:::::;:.·.·:::.:: : : :  2rtm 
Touch regulator. F. C. Llghte . . . . . . . . . . . . . . . . . . . . . . .  472;816 
Toy boat. G. A. Goodson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.291 
Toy. IIgure. R. A. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . .  472.4211 
Tracing apparatu •• A. Wyn8 . . . . . . . . . . . . . . . . . . . . . . . . .  4n,099 
Track gange and level, C. Robert8 . . . . . . . . . . . . . . . . . .  472;229 
Tramwa& • •  wltch. G. A. McMenlmen . . . . • . . . . . . . . • •  472.381 
Trafrap. 

ee Animal trap. Mole trap. Steam 
Tree protector. W. W. MeCalllp . . . . . . . . . . . . . . . .. . . . .  472.181 
Trou8er •• G. J. Rupprecht . . . . . . . . . . . . . . . . . . . ... . . . . .  472.273 
:g::�� :fi'; .. ;�:o�ngSi·& "Bemi.·::::::::::::: : : :  1fi;2Ji 
Trunk or case. s. Hermann . . . . . . . . . . . . . . . . . . . . . . . . . .  472;119 
��ge. S�.Pln'iJ��j,le tnbe. TU�I��� ���. �����

I
.ng ��.�.��. ���.�: .�� 472,504 

�!.M..���I.��. � . .  �.� . ��.�.�.�.���: �:.�: 472.832 
Typewriting machine, W. J. Barron . . . . . . . . . . . . . . . .  472.023 
Typewriting machine. G. M. Beerbower . . . . . . . .  _ . .  472.024 
Typewriting machine, C. Flecken.teln . . . . . . . . . . . . .  472.445 
Typewriting macblne. J. F. Frankey . . . . . . . . . . . . .. . .  472.042 
fi�:I:::��efoldf::.k&ci8·&Mliiay : : : : :  :�m 
Vacuum pan, J. R. Farnham . . . . . . . . . . . . . . . . . . . . . . . . .  472,209 
Valve oontroller. electro-magnetic, O. E. Lund-stedt . . . • . . . . . . . .  , . . . . . . .  , . . .  . . . . .  . . . .  . . . • .  . . .  . . .... . 472.461 
Valve for safety plng8 for steam boilers, L. Sleno 4'12.238 
Valve gear for .team engines, B. Bertermann. • • • •  4'il.100 
Vapor burner ... Q. A. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,894 
Vaporizer. C. w .  Merrlll . .  . . . . . . . . . . . . . . . . . . . . . . ... . . .  472,133 
�:r:t��:·b���'li����k��.I�I.��:.�: .�:��.��:: : : :  �B 
�:����g r::'�'W;:.e�l.?'���::1��Mor.m::::.:: : 2�� 
Ventilation. 8y.tem of. J. F. Dull'y . . . . . . . . . . . . . . . .  . .  
Ves.el. air tight. G. A. Lawrence . . . . . . . . . . . . . . . . . .  . 
Vise. J. W. Mcintyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
WlII{on running gear. C .  E. Holley . . . . . . . . . . . . . . . . . .  � ;:fg��!!,�,.r:."J: ii. \t,���I�:: 

.
. :::::::

.
:::: : : : :  :72 Watch case •• ornamenting. C. Wilhelm . . . . . . . . . . . .  472 

;:�� ::.��·:n�J��?"E: Beii:'.·:.:·.:·.:·:. ·.:·.·. ·.:: : :  � 
Wave rnwer motor, A. Rosenholz . . . . . • . . • • . . • • • • . •  4'12, 
;:If.

h
a�o'=tl'::"�u':l�?��J:lin�o���::: : : :  2rtm 

We1l8. apparatus for boring artesian. F. o. 
Wh!�'1ee "Biitii;,jf ..... iieel:· · car·.lieei.' · · . .  • . .  • • • · 472.498 

;tr�����lg��v��::r:.:?: .�:.� •. �I.����:: :�m 
wlyg�'1. �

a
���:;. ������� �����? . �?� • •  ��?

I
� 472.383 

;:l���:-J.i �'!:f.Y:�. sieve 'for: 'Erii: N: ·si.i"iiiiiS.: ��� 
Wire .helf bracket; H. L. Bradley. . .  . . . . . .  . . . . . .  . . .  472.285 
W

'T�� ���!�i.��� �����.���'.�'.�: .�.�: 472.1W1 
;��f�:\:'..\�::'.i�:il: t�'=:'-G: 'ii: Bar:' 472.200 

vey. . . . .  . . . . . .  . . . . . . . .  . . . .  . •  . . . . . . . .  . . . •  . . . .  . . .... . . .  472,216 
Wrapping machine. S. D. Tripp . . . . . . . . . . . . . . . . . . . . . 472;202 
Wrench. See Pipe and rod wrencb. 

DESIGNS. 
BaCbre, w. F. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 .44.1 Bretzw. J. Pfenninger. . . . . .  . . .  . ................ .... ... 21.450 
Buckle. L. B. Prahar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.448 
Button. A. A. Brnnswlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.449 
Fireplace front. W. E. Fitch . . . . . . . . . . . . . . . . . . . .. . . . . .  21.444 
M

w;,':t1t. ����������: • .  �� • •  ��� • •  �I.����Ji.� 21.446 
Jt��:::��in':"·b�&ct:n:woiisky: : : : : : : : : : : : : : : : : :  �::?� 
Ruftllng or ruching. C. G. Hill . . . . . . . . . . . . . . . . . . . . . . . .  21 .447 

TRADE MARKS. 

i�gl.i ,:;,1c:L��:,sr..:&�i. &"u't'E�k: carpciiiier' &; 20,962 

Telling • . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . • . . . . . . . . . . . • •  20.920 
Canned vegetables and fi.h. Seeman Brothers . . . • •  20,942 
Cement. Burham Brick. Lime and Cement Com-
Cig='li: L: 1j-iijiiio' &iBQiiB: : : : : : : : : : : : : : : : : : :  : : :: : : :  �� 
COll'eei E1menhorst & Co. . . . . . . . . . .  . . . . . . .  . . .  . . . . . .  . . .  20.920 
cO�����: . ������? . �? .������: . . ��.�'. ��: .  �Im 
g�:u��ogrerr��a�::.:��r:ci Ir.at:i� �.f.:'';iabie8: 20;989 

cleaned. Crandall &: Godley . . . . . . . . . . . . . . . . . . . . . . . 20,938 
De

���� 8��� ,.
n
�ey��� . .  ��.�· . . ����.I�� . . �?I��� 20,929 

E
��r�

8
or:i:�· f��

d s�:t�e'rgi\�����::'ltlt 
and other purpose •• Jacoby &; Wester . . . . . . . . • • •  �953 

�T:�I��ll'ief'l;:.d :g3�tg�:rm:�. ���
e
�ci 

20;932 
table ware. Nel.on Glas. &mpany . . . . . . . . . . . . . .  �931 

Glove •• Orme8. Up.dale &; Co . . • . . . . . . . . . . • • • • . • . • . • . .  20;922 
Hair restorative con.i.tlng of a natural wblte 011. 

White Rock 011 Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,934 
1I��0��"ci. ':";.:. �ai-iiientii:iiiciiWci8on " &; De 20,940 

Long Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,928 
·Lard. E. Godel & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.928 
Llulment. W. E. Everltt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,20.927 
Medical compo.ltion for removing fungus growths 

from the jaws and bones of animal. and warts 
Moi�

m =�i.�b';rnW�iciweuMaiiuiaiiij,j.� 20.983 

pal�� 1tt�r.l!"iiaDiia· · &;'  'XbiiOii' ·ii&ii.it&ciiUrlng 20,936 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . . . .  20.935 
Paper for printing and lining 8trawboaril. used in 

makJllIr boxes. W. H. Parson8 & CO . .  : .. . . . . . . . . . .  20,947 
PolI.h for wood and metal work, Manley & Tur-ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.930 
Remedies. neuralgiC. C. H. Sagar . . . . . . . . . . . . . . . . . . . .  20,941 

::::a� �:�'::u��s��IJ����I�SO�:.����.� �= 
Salves. Ointments, or liniments. and congh mix-

ture, F. B. Scheirer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,924 
SoaP. harness, Capitol Manufacturing Company. . .  20;946 
!!�?&':.�I=d�hf�:f=:i�Il'Crg=�� 20,943 
Suet or beef fat and ootton 8eed 011 for cooking 
TOIr..n:t"f�'f�::g:.gfeJo:'·I.'X�oiici8: : : : : : :  �:� 
;�'l"d'r':' ';='t. ���'la:�:�: .�.��:::::::.:: : : :  �:� 
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I Dside Page, each insertion - - ,.:J cents a line 
Unck Pnlle. each i n!lle.· r i o n  - - - - $1.00 n l i ll (�  

'J1he above are charJles per 8jlate l ine-abc.ae.t eigbt 
words per l ine. This notice shows the width of the line. 
and is set in agate type. Eng'ravinJls may bead adver­
tisements at the same rate per Rg'ate line. by measure .. 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

Screw Cut­tiD$' Auto­mahc CroSi 
Feed. etc. 

Catalogue 
Free orall our 

Machinery. 

FORua���� S�-J
H

lieb�J��
L
J�.

R
.?p��t�

R
to�lih� 

past �O years by the �yenite Granite Co., of this State. 
will be leased for ten years from June luth, 1892. 'l'hey 
are the largest and finest quarries in the West. con­
taining the well-known red granite so extensively used 
in many of the finest building-s, monuments, bridges, 
etc . •  in the country. Sealed proposals will be received 
and opened at noon. on June 1st next, for a ten year 
lease of the pr"perty. Thi� Company reseryes tpe 
right to reject any and all bIds. You are cordIally 1n-
Vl\�g�o �<'ltJ";ii,�fJ'28��y Buildin!<. St. Louis. Mo. 

Improved Screw Cutting 

Foot and Power. LATHES 
Drill Presses. Shapers. Band, Circular. and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. 
Irir ( 'uta /nlJ 1 l 1' 1 l / (l i lCll nll appl.icatinn. 

SEB.,"S'I' I A N  L .,,"'I'HE (JOMPA N Y, 
44-46 Central Ave., C i nC i n n at i ,  O. 

SCIENTIFIC AMERICAN SUPPLE­
�:�;·c�D�u�;t:�E�ikca���e

b
'i{ag

f
a�

h
:h�sc��c�J��� 

to cents. Also to be hhd of newsdealers in all parts of 
the c���ry�. ______________________________ ___ 

fine Taps, Dies, Reamers, etc. 
f\ � � !  , ,, ,, ,.  I 

�«<t'f�mfEf�'I'L� 
- � \ I '  ' I ' ,  

Perfect Newspaper File 
The Ko<!h Patent �'ile. for preservlllj< Newspapers. Mag-
�t�:

s
;:r�c�3.

m
���:�;i�:�s

b
t�

n
t�:

c
��}�N��ltri��Ea:I� 

CAN and Svn��Tn'lC AllERICAN SUPPLEMENT can be 
8upplied for the low price of $1.50 by mail. or $1.25 at the 
Office of this paper. Heavy board sides ; inscription 
SCHJN'l'II<'IC AMERICAN " in �lt. Necessary for 
eve

Si UN
e
N� �O�:�

o
bh��:::S�IE:������' A����s:.N. 

TO ANY ADDRESS 

I���� 
MAGN ETISM -A P A P  E R BY B. S. 
Giles. Jlivinu H. resume of the- work Which recent experi­
mental ists have done, and dlscu!'Ising the theories that 
have been a.dvanced tu account for the phenomena ob­
served. Contained in SCIEXTU'IC AMERICAN SUPPLE. 
MENT, No. 834. Price 10 cents. 'ro be had at this 
office and from all new�dealers. 

�!I!"�'!'�1,!1 
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had Inrt 1I-fi1'(' 1letlrS' 
f.t:IIt'I·if'I ICf', and now have 1 00 N/ llI/ /l'd .faci1it if.� for the 
preparation of Patent Drawings. Rpecifications, and the 
����:�����a��.��

i
W;;�� 

f
3�:n����J.S 

i
Me��;s.U���� 

& Co"al�o attend to the preparation of Caveats, Copy­
rh.thts for Books, Labels, Rei�sue8. AssiJIDments, aud 
Reports .on Infringements of Patents. An business in­
trusted to them is done with special care and prompt­
ness, on very reasonable terms. 

A pamphlet sent free of charR'e, on application, con-
��r:;'tt:�]� �������

i
s
on

co�c��rn�
te

£!�:l�? �g;y�Vflytt�: 
Designs, Patents" A opeais, Reis�ues. Infringements, 
ASSignments, Rejected Cases. Hints on tbe sale or 
Patents. etc. 

We also send. /1"ef' nf c/, arget a Synopsis of Foreign Pa­
tent Laws, showi:ng .the cost and method of securing 
Patents in all the principal countries of the world. 

M U N N  &: eo . . � o l icilol"S of I'at .. ut". 
3 6 1  Broad way, N .. w Y ork. 

BRANCH OFFICES.-No. 622 and fl24 F St.reet. Pa­
Cific Buildln�. )lear 7th Street. Washinlrton. D. c. 

BEATTY )·i a n o  • •  $115. 411',1;8"". us. Want Agents. 
Cat'1{ free. Dan'l If. Beatty, Waab'ton,N.J. 

J citutific �tUtricau. 
45 sold in '88 

2,288 sold in '89 
6,268 sold in '90 

20,049 sold in '9. 
60,000 will be aold In 

A Steel W i ndmill and Steel 
Tower every 3 m l n utea. Q:? T heae flgurea tell the 
atory of the ever-growl nil, 
ever - gOi ng, everlaatlnll 
Steel Aermotor. W here 
one goea othera follow, 
and we "take the country." 
Thougbsold, we were unahle to make allol 
the 20,049 Aermotors in '91. Orders often 
waited 8 weeks to be filled, hut now we bave 
;:;!1 pt��;�f;

d 
��a�i

an
o
t
u:

n
i�C���

r
� 

every habitable portion of the globe. 
Are you curious to know how the Aer­

motor Co. in the "th year of ii. exist· 
ence, came to make many 
many wlndmil la aa all  
makera com b i ned ? How 

�;. �::a:l:e� T��er�:� S:�le;tt1�; � C Tower? 
• Cd lat. We commenced In a field to 0 '"  which there had been DO improve­... " ment /01' 25 years, and in which � It there leemed DO talent or o � and noue haa yet been shown ..... �.' " " nn � e 10 , .. bl. Imitation Of : G I nventlona. 

:s iii m:��
r��J��� ei��:!�r\��

ng ! C t180 investigation aud 
CD = ::���n'r�!f e�:i�eee�: t� E � over 5.000 dVI.'n.on.et;·lc 
G,) 0 on 61 ���l",;:,�;,�;';��i':l�� 
�E U) �  
� .. , -•. " .. -� .. .. -.. - : ..  " 
Q !  - " '- ' .--; . .  -.. -.� Q ftI  :3 �  en J: many more abstrule, tbougb a; .... Dot important questions. hese I nvest1aa-1ii i tiona proved that the power of the beat 
� G wI nd wheela could be doubled , and the 
� .  A E R MOTO R dally demon8tra�ea It haa ! � b��r:J.o�g?i'fi;ral policy of the Aermotor Co., thatguaraD_ ca :  ::s

e�
t
:r��: s:��;r���rlt8°��s r��f�� �;:bfe:Yli �n

� � :s ntsh the best article at leslt than the poorest Is sold tor. Fer 
. ·0 '92 we furnish the most perfect bearlna:s ever pu' 
c: >-'n • windmill. and have made an exhaustive re­

ID. '0 vlalon of the Ae rmotor and Towera. S � ,,�!:eW�!�: ;����'n�!I��:ete;!loft::�{�h;S�Trl��o,: o ! Tower) and the Wheel that runs. when aU others .tand Itll E that costs you lesl tban wood and lasts ten times ., lonl 
� � (Tbe Steel Aermotor) or lr yon want & Geared Aermotor CO .; : ���'!;c!���h��t f=sd'tE��r:��

r
J ���:e8

g
������:.��1 

I :. :���f����:r��o:��t;��:�u;��t�l!�\�.t!7tm�:t'��:st����� 
t- ii aod wo,k, to the AE R MOTO R CO. I2th aod Boollo 

well Btl .. Chlca.go, or 12 MaiD. St., Sau. FrancllCO. 

SPECIAL NOTICE  I 
�?

t
�e':f

d.ome photo-engraved display sheets 
II Recent Improvements in Air Compressors," 
" Recent Improvements in Rock Drills," 
�d���i:�e�� ::::l :::.rl it�� ;i��'fi

t 
h7��: 

and address. 
INGERSOLL-SERGEANT DRILL Co. 

No. tO Park Place. New York, U. S. A. 

Astronomical Telescopes 
of superior deflnlng power, 

E Y E  PIECES, Nc. 
Manufactured by 

W. & n. M O G.E V, 
'Vest 27th Street. New York. 
pr Send for catalogue. 

Drill Presses, Vhucks, Dril ls, Do�s. 
aud Machin ists' and A lllut eur�' 
OUltits. Lathes on t rial. Cata­
)ullues mailed on applicat ion. 
1 6 ii to 161 H i "lo l alld Av e . ,  

S I D N E Y. O H I O .  --------

I S  TH E B EST I N  :JI A RKET. 
Simple of Manipulation. 

Plates o r  F i l m s  are used. 
The Sh utter i s  always set. 

PR I C E  $1 8 . 00.  
Send for Catalogue and copy o f  Modern Photography. 
W E  M A K E  A LL K I N DS OF CAM E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, s. Water St., ROCHESTER, N. Y. 

Capitaine's Improved Patent 

P E T R O L E U M  E N e l N E  
1 to 10 H .  P. 

No Benzi n e .  The Cheapest. Best nnd most Reliable 

I Engine In the market for every description of work. 
Cost about 50 per cent. less than other makes. Con­

I gumption of Petroleum the smallest possible. Can be . �:�g �Zt���ereAd���3nf;rst�?0���
e
l�COr:-of?:!

e
i�a boat purposes. Watent utilization or representative 

wanted. For particulars. apply to F. M. Grob &: C o . ,  
LeiIJzill-Eu tl'i tzsch, Gerlnany. 

Sa""" .. ,...l Lubricator PIllleY8 In u.e. 
N ' S  PATENT 
LLEY O I L E R  

'ecODllDlen,ded b y  those who have 
for the past four years. Price. 

very re&8onable. Every user of macbin· 
erv should have our " Catalogue lie. 66," 
Bent rree. Mention this paper. 
Y AN DrZEli a. TIFT. eln.lnull, Ohio. 

------------------
F E RTI L I Z E R  M ACH I N E RY ,  

Crushers, Mills,  Mixers, Di gesters, Dryers, etc 
Complete Fertilizer Works designed. erected and started. 

C. H. DEMPWOLF & CO., York, Pa. 

Double 
Jet 

Injector. 

"GARFIELD" 
Locomotive Injector, 

Automatic Injector, 
D O ll b l e  Jet Injector 

alld Ej ector. 
Best Boller Feeders known 

for Hot or Cold Water Llftin� 
or taking water under pres-­

sure. pr- Send [or Price LUlt. 

The Garfielll IllJector eo."Mfs. 
P. O. Box 69, WADSWORTH, UIllO 

-FOR-

FREE SITES TO SUBSTANTIAL 
MAN U FACTU R ING ENTERPRISES 

in the rapidly �rowmg towns of Virilinia and West Vjr­
Jlinia, possessing C'H�AP I ItOS, CHEAP I,UMBER, CHEAP 
FUEL and RAII.ROA)) (I'ACILITI II:8, uddress J .  H .  DI1\'­
GEE. 3ao Walnut Street, Philadelphia. Pa . •  Pre-sid�nt 
and General Manager of numerous Land Compames 
situated along the lines of the Nort"olk & Western 
Railroad. 

" T il E  SIN T Z "  

GAS AND GASOLI N E  ENG INES 
Stat i o n a ry a n d  Marine. 

Makes is own supply of gas from 
gasoline, and at less expense than 
�ln?!�

e
;e����' ��:S°�ith c�ihl�� 

manufactured or natural Ras. Spa-. 
clally adapted for small boats and 
launches and electric IIl/ht work. Cir_ 
culars free. rr Mention this paper. 
C LA R K  SI N TZ, M F R ., 

Springfi eld, Uhlo. 
. 

BELKNAP MOTOR CO. , 
23 Plum St., Portland, Maine, U. S. A. 

H. CHANNON CO., 
IMPORTERS OF 

English Crucible and Plough Steel - .' 

WI RE RO P E -' 
- -- - /  

Chicago, III. 

P U RE C ON D ENS ED  M I LK PRIPARE D IN E MOHAWK VAllEHHE fIHEST GRAZl tfll 0 UN RY IN AMERICA FROM ABSOLUTEl¥ PURE fRESH MI LK.IVERY PAC�GE GUAIbINTEEO.COAflESPDNDENCE SOltCITED.- MOHAWK CONDENSED MILK C O .· R O C H E S TE R - N.V.  U.S .A. 

STEA· If ROA·n ROLLERS I D E  A N D  I DEA l .  A UTOMATW E NGINES. 
W MTMYER l'A T E N T  F (T R 'I A CE. 
TAN D EM A N D  e R O�'" enMP{) P N Il F. N G J N E". • BO I I.ERS OF EV R l r  V "E�C : B I P'I' I O N .  Manufactured by HARRISBU RG fOUNDRY AND MACHINE WORKS Harrisburg, Pa., U. S. A. 

T H E  
FUTU R E  . .  WORLD 'S H IOHWAY . " 

By T. G RAHAM GUlllBLE, C.E. 
A deep-water ship canal linking the Gren.t Lakes fln(j 

the Ocean. >iettmg lortn graphICally tnc wnole broaa 
scheme. 

DO WATE RWAYS BEN EFIT 
RAI LWAYS ? 

By LEWIS M. IlAUPT. M. AM. Soc. C.E. 
Disclosing some histonc information as to the devel" 

opment 01 the great Pennsylvania Railroad. 

EVILS OF 
MUNICIPAL OOVERN M ENT. 

By WILLIAM NELSON BLACK. 

OTH E R  FEAT U RES. 
u. WORTHLESS GOVEUNl\IENT ENGINEERING." 

,. PROSPECT PAUK. BnOOKLYN. " 
· ·NEW YOUK TRADE SCIJOOLS.u 

" TIl E ART OF INVEX'l'ION." 
ce PESSIM ISM OF MODERN AHCHITEC'TUHE}' 

h T}O�STING GUNS AT SANDY HOOK." 
• •  BUILl UNO A GREAT RAI I.nOAD.· · 

• •  PtTHI,)C' ORI<:-SAl\I PLING WOHKS." 
A COMPLETE lNm:X OF AI . I. CURRENT 'l'ECIJNICAL 

LITERATURE. 

APRI L. 
The Engineering Magazine 
25 cents a number : '3.00 a year. Newstnnds o r  by  mall. 
Send ten cents for a sample copy, and mention SCIEN_ 
TIFIC Al'tIERICAN. 

World Bui ld ing ,  New York, U. S. A. 

iShimer Culler Heaits 4ii,OOO SOLD. 

. . 

To WOrk Cat Sidin�. Flooring Ceil- . '  
. ��ur.r

d
D�ci'.t. s�E ;�� , 

. ' Blinds. Cope Heads to , '" , ' . , match. ... . 
Sam') 3. Shimer .& SOUl, 
Centre St., Milton, Pa. . 

'l'utton, givin� an account of some recent important re. 
�earche8 upon this element. Improved apparatus for 
preparing fluorine. Phvsical properties of fluorine. 
MethOds 01" experimenting with fluorine. Act ion of 
fluorine upon the non-metal l ic elements. Action of 
fiuorine upon metals. Action of fluorine upon metal l ic 
�:g���3:: ��U�� i11�8��ri��:. U&��ta�n!�in (S���� 
TIFIC A�I EIUCAN SUPPLEMENT. No. 832. Price 10 
cents. To be had at this office and from all newsdealers. 

WA R D E N  M FC .  C O . ,  
Germantown JU llction, Phila, Pn. 

B O I L E R S  
HORIZUNTA I., VERT I C A l., L O e O M O T I V E  

Manning Vertical Boller, LarRe H. P. in  smal l space. \\ arden Purifier. insures clean water for bOIlers. 
Atkinson l1'eed Water Heater, no back pressure on engine 

pr Send for Catalvgue. c5ti)neumatic Tire Bicycles. 

O 
Every O n e  Gn aranteed. A Send for Catalo"ue. 

or AI!:fnt8 Wanted . . K IRKWOOD, m i LLER & CO. 
16 Sontli st •• Peoria, Ill. 

Automatic Shell-Ejecting Revolver 
HILL: He pays 

THE 
Express 

Charges 

Full Nickel·Plated. Ruhber Stock. Cen. 
ter Fire. Entire length 8 inches. Weight 16 ounces. 
�hc�����d� ��!�. �a���

l
T����

t
:�:t�1111�

e
ri 

your order and we wftl ShiP the Revolver to you by ex­
press C. O. D. If on examination at the express office you 
find It as represented pay the express agf'nt the amount. 
to.GO or 4 for t20.00 •. we paying charges. and it 18 
yours. otherwise

�
u pay nothing and it will bereturned 

:��e
u
F��tS:·hox�fC'=�ldC:�:W�lesH�:'Lrd&rC';;. 

\:or. State and Ad.ma 8ts. (formerl,._ " Madison 8t. ) CHU!AGO. 

THE WORLD'S 
MAGAZINE OF 

SPORT AND 
PASTIME 

THE ONLY 
ILLUSTRATED 

MAGAZINE 
OF ITS KIND 

STORIES OF 

TRAVEL AND 
ADVENTURE 

0 
U 
T 
I 
R 
G 

GUNNING 
OAMPING 

FISHING 
KENNEL 

OYOLING 
ATHLETIOS 

DRIVING 
RIDING 

YACHTING 
OANOEING 

BOATING 
LAWN TENNIS 

And all  Winte.r and. Su mmer S .... rts. 

TE RMSJ 83.00 YEARLY. �ii CENT" PER f:OPY. 
1. Send for speClmen copy, mentioning this paper 

THE OUTING COMPANY,  " LTD.J' ·  
2 3 9  FIFTH AVENUE. 

NE-W- Y ORK. 
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A Great Repository of Practical and 
Scie"tifi,c Information. 

0>\. oJ tlit Fultest, "'eshest. and M03t Valuable HandbookB 
of lilt A ge. IndispensabU to EveT'JI Practical Man. 

Price $2 .00. 
Free 01 Postage to any Address In the World. 

Thl TI�hno-�hlmi�,l nl�li�t Book : 
L�t���:��� I���:-t�nI.

b
�g3��stR��:tu\SD��:O

e
:!���� 

fn
b
i:::,

i
'fh}:��1��f�d���ri��

elr 
Eait�"JI.\'l:letlF�:,c:.

t
��� 

German of Ors. W inckler, Elsner. Heintze. Mlerzinskl. 
Jacobsen, Ko1ler. and Heinzerling. with additions by 
�

i
l\�

a
::, Ji t����;: ���.��!� ��':'WI�i':.�1 H�W��\���� 

D. (:leid.) . Secretl"
l 

of tbe Franklin Institute, Phila­
delphia, author 0 " Galvanoplastic Manipulations." 
���������t1���:d��i:�rl�����\i�nt��I����;:! 
ed . containing an Immense a.mount and a great variety 
of matter, 

Price $2.00. fr .. of postage to any address in the world. 
IT 4 circular ot 32 _. showing the full Tabl' oJ Con­

Itnts 0' tMs important l/()�k. sent b!I mal/, free of p03tage to 
an'u on. in anll part oJ the Il'<>rld who wilt /Umu.h his ad­
prus. 

H E N R Y CA R E Y  B A I R D  Ie. CO.,  
I NDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

8 1 0  Walnut St •• Philadelphia, Pa., U. S, A. 

10 introduce a series of valuable 
�ducational works the above will be sent to all applicants 

llAMaS P. DoWNS. PUBL.ISHER. 
R 18S 248 BROADWAY. NEW YORK. 

Roper's Engineers' Handy-Book. 
The most comprehensive and best Illustrated book 

ever published In this country on the Steam-Engine : 
Stationary. Locomotive and Marine, and the Steam-En .. 
r.�� J:r�::��8. Ms cQ���rgn�

e
:�!I I:!s:e�� 6����

e
::� 

tioos and Instructions. 105 Rules Formulre and Exam .. 
pIes, 149 Tables, 195 Illustrations, ill Indicator Diagrams, 
and 167 Technical Terms ; over S,OXl di:tferent subjects, 
wltb t.be questions most l ikely to be asked wben under 
examination, before being commisstoned a8 an engineer 
�
n 

tr:e�r � �haevL���Jr:MeJ�Z���'vY�e�
icensed &8 an 

p':fce. postpaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  $3.IiO. IF Descriptivf. CatalogtU's mailed free to an1l address. 
EDWARD ItI EEKS, Publish er, 

No. 1 0 1 2 Walnut St .. - • P h i l adelphi a ,  Pa. 

PROPOSALS. 

a 
spe­

catalugue. 
The C LEVELA N D  STONE CO. 

lid Floor. Wilshire, Cleveland, O. 

And all Fancy Wooda. 
V", E lSr E E � S, 

Teakwood for Yachts. 
T H E  E .  D. A L � R O  C O.,  

EiUUm ! 200 Lewis Street, I New York, U. S. A. Branch. I Ft. E. 6th St., ( 

J titnfifit jmtritlu. 
E LE CT R I C  V E N T I LAT I NO FANS, 

FOR M I N I N G  AND U N DERGROUND WORK. 
ELEOTRICAL MINING APPARATUS OF EVERY DESORIPTION. 

SEN D FO R I LLU I!ITltATED CATALOGUE lU 2. 
THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 

620 ATLANTIC AV E N U E, BOSTON ,  MASS. 

OVER 
33,000 SOLD. No Ea"ineer. 

OTTO GAS ENGINE WORKS. l'BILADELl'llIA. 

ARTIFICIAL INCUBATION.-A DE­
�?t\',tl¥nfl£!r�:.

e ������J'Jof;s�o����:�g A�
h
������ 

S UPPI.F.>J ENT, No. 7 ' �. Price 10 cents. To be bad at 
this Office and from all newsdealers. 

Detective Malrazlne Camera. 
Portable, Best MateriaL 
°iI�f3e���o ti"J��

n
���,!� 

rapidly, anywhere. 
HURLBUT MFG. CO� Belvidere, ilL 

Send for catalogue. P. O. Box 263. 

StenCilS, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc. 

rm��f·!ta���e�::V:J::tty!���\c�::n� 
ufactured by special contract. 

New Vork SlencilWks, 100 Nassau St" N ,Y 

OIL WELL SUPPLY CO. �l & 92 WATER STREET, 
Plltsburwh, l"a., 

Manufacturers of everytbinIZ needed for 
.A.:El.T:JIJeX.A.1'Ir "11V:JiILL8 
tor either Gas. Oil, Water, or Mineral 

Tests. Boilers. Engines. Pipe. 
Cord�e. Dril ling Tools, etc. 
I l lustrated ca!alo",ue. price . lists and discount sheet8 ' � !lJ1l;j!,!!(,'f 

. on request. • 

WH E E L  
o(r:�� t�'i.�fhl�\::���:;r. 
�

m
.,"J:��.:r�t

ab
�f ��f.\'e� 

with heads of � feet and up­
ward. Write for circulars. 
The Pelton W .te. Wheel (Jo. 191... lih.in St., San Franet.co, C.l. 01'235. Central Bonding, lJbertrand Weat Stroetl. Now York. 

DONT COMPLAIN 
Of \�,"?JW:,s 8r��l8;"�da�e 
Send 2 cent stamp for particulars. 

Nowotny mectrle 00" Mfrs. of mectrloal Novelties, 
CINCINN ATI, OHIO. 

' " TJEItm 1'IrE� :all:O:E>::BIL " 
M A C I C  L A N T E R N .  
Single, Double, or Triple. Adaptedl to sreater variety 
of uses with 011. Lime, or Electric LIght than any style 
beretofore made. J. B. COLT &; CO.,  Manufac-
��g���:�ro.t����'o�'bt='

mises, 16 

r,; � THE GEI'IESEO 
i:\ '  R O A D  C A R T, 
� , Best Top an

,

d Open Cart on earth. 
S Rides as easy a.s a bnggy or no sale 
:l! p,- .Free circulars for aU. 

� D. F, SARGENT &; SON, 
�' GENESEO, Henry Co., Ill. •0 DAYS FREE TRIAL In your own home. Flrat.clas8 Sewing 

Machines at wholesale prices. . m Stanl!""ls
.
w,fer �lne !O�r:::g 

. 156 Arlington .. '19.60 " l ·  Ail late.tlmprovements, Jlghtrunning. 
: . Warranted 6 yea.rti. Complete set of 

at.ta.cllments I'RKB. Send for catalo�e. 
CASH BUYERS' UNION. 158 _bora 81. B till �. IIL 

2nd � MACH INERY �� 
N .  Y .  Macb'y Depot, Bridlle Store 16. Fraqkfort St •• N.Y. 

" ECONOMY IS WEALTH." 
Cannuen WIIDted � .11 th e  N .. w .0-::'�1!1�: a l�ge.:�lJ::�b�tlo:m 
r:::f;ea :J':er..:�e!o t:!� �=t::ted 

Ad� N. TYPEWRITER CO.,  61 1 W.,.blnl[ion St�. Boeton. �1U1. Mention Scwntifte Americ"n. 

CK &, ORE BREAKER 
Capaeity up to 200 tou per hour. 

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

Builder. of Hlj!b Grade Mining 
Machinery. Send for Catalogues. 

CATES I RON WOR KS, 
1i 0  C 80. (: l I l1ton St.,  Chical/.'o 

136 C, Liberty Street, New York. 
237 C, �'ranklin St., Boston, Mass 

CHUCKS Catalogue No. 12, 
l
ust Issued 

with over 40 new 11 ustrations 
• .ent free. Addre.s The CU8hman Chuck Co., Hartford, Conn. 

COLD AND MORTALIT Y.-A PAPER 
���!tt�n �i r��

h
:�?��� �y�t�� ����t8���0��':.re�u\�: 

for tbe preservation of health. COnt" ined In SCIENTIFIC 
AMERICAN SUPPI�EMENT, No. S29. Price 10 cents. 
To be bad at this office and from all newsdealers. 

If you are Interested In 

E L E CT R I C ITY 
send for our special PrIce List Z. 

BELLS, BATTERI ES, P USHES, 
WIRE, MOTORS, 

And a fnIl line of general 
ELECTRICAL SU PPLIES, 

STANLEY &; PATTERSON, 
Electrical House Furnishings, 

32 & :It  Frankfort St., N. Y. City. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO ..... PA . . Builders ot High Class 
Steam Enlrlnes. lJlBDlond Drills. Power and Hand 
Cranes, and Gilneral Macblnery. 

COAL TAR OR ANILINE. DYEB.-A 
list of the principal coal tar dyes occuutng in commerce, 
with their reactions. Contained in ScIENTIFIC AMERI­
CAN SUPPLEMENT, No. 80 1 .  Price 10 cents, To be bad 
at this office and from all newsdealers. 

CLAR.�'S 
WOOL WASHERS, 

WARP DYEING AND S I ZING MACHINES. 
PATENT RUBBER CO VERED I!>QVEEZE 

ROL I.S, 
POWER WRINGERS FO IC. HOSIERY AND 

YARN D YEI NG, 
D RYING AND VENTILATING FANS, 

WOOL AND COTTO N DRYERS, Etc. 
Catalogues froo. CEO. P. C L A R K  

Box L. W lnd80r Locks, Conn. 
THE BEST LIME KILN r..�:,:'teg1Jl? pay. 

c. D. PAGE, Rochester, N. Y. 

PHOTOGRAPHIC CHEMISTRY. - A 
aeries of lectures doli vered before the Society of Arts, by Prof. R. Meldola, showinj/ how the subject of sy.te­
matlc Instruction In pbotography should be dealt with 
from a. chemical point of view. Conta.ined in SCIEN' .. 
TIFIC AMERICAN SUPPI,EMENTS. Nos. S21i, 826, nnd 
827 . Price 10 cent" each. '1'0 be had at tbls office and 
from all uewsdeulel's. 

ous 
to 4 

Bee illustrated notice In 
SCI. Alii., Oct. 24, 1891 

ADJUSTABLE STOCKS AND DIES, 
universally acknowledged to be 

T�EJ BEST. p,- Send tor 1891 l11ustrated Catalogue and PrIce List 
AR MSTRONG M FG. CO. , Bridgeport, Conn,  

(� C�. Pc E RFO RATED � ETALS i'M I N I N G  SCREENS '. o -U�J11�' e OAL '" O R E  S EPARATO RS .  REVOLV ING ANO SHAKING S CREENS' 
. ' ' , � J I G S  & STAM P  BATTERIES . " '  ' M ILLI N G ,  M I N I N G  MA(HINERY� � 

� _ _ _ .. _ �_ .  HARRINGTON & KI N G  PERFO RATING @ .CH I CAGO .  
NIIW YORK 0."1011:, 281 PEARL STKII:II:T. 

253 

THE " RAYMOND " FLY -RODS 
t': �:��.,.,���� �Y::�nr�ii�i ��J''t°b

n
aW.:':: �i:��;� 

used. I�ength 9 feet. wei�bi only 4 oz., but 80 CODstructed 
tbat you can cast atly for a long distancewltb the lO"eat­
est ease. and with backbone that will soon tire the 
largest fish. Do 1101L 1.IS(' Light 7'ackle ' 
If 80, you want one of these Rod8. PRICES. 
No. 40. All Lancewood or Greenheart. Nickel 
No. 4�. All Laocewood or G��e�:��� 'GeriDan ".00 

No. :n. Six-strlp Split Bamb���
e
bi�,:�is\��;'r 6.00 

Trimmings . .  , . . . . . .  13.00 
No. :nn. Six.strip Spllt BamboO. Nickel Trlm'gs. 1 1 . 00  
No. :n-8. Eight-strip Split Bamboo. German 

Sliver Trimmings . .  15.00 
Wltb Cork Hand Grasp. 60 cents extra. 

111��:'r":te���St��'b6':.'l,'liC':.��:u�'}t,!'!�?:rsC�
i
.!\rtl��� 

�g:����fJ'i�:iaIOgUe. This may be deducted from 
g�B!�����i�l(!o��'h ��Yci���lo�Op�i�sDc��:ro���

ore
. 

Address T. H .  CHUBB ROD CO. ,  Post Mills, Vt. 
IT Please mention .. Scientific .American." 

N OW R E A DY I 
A NEW AND VALUABLE BOOK. 

1 2,000 Receipts. 680 Page8. Price $5. 

This splendid work contains a careful compila­
tion of the most useful Receipts and Replies gIven 
in the Notes and Queries of correspondents as pub­
lished in the Scie ntific A IDerlcan during the 
past fifty years ; together with many valuable and Important additions. 

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

The work may be regarded as tbe product of tbe 
stUdies and practical experience of the ablest chem­
ists and workers in all parts of the world ;' the in­
formation given being of the highest value, ar­
ranged and condensed in concise form convenient. 
for ready use. 

Almost every Inquiry that can be thougbt of, 
relating to formuloo used in tbe various manufac­
turing industries, will bere be found answered. 

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

It is impossible within the limitS of a prospectus 
to give more tban an outline of a few features of 
so extensi\'e a work. 

Under the head of Paper we have nearly 250 re­
ceipts, embracing how to make papier mac he ; how 
to make paper water proof aud fire proof ; how to 
make sandpaper, emery paper, traCing paper, 
transfer paper. carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers, ete. 

Under tbe bead of Inks we have nearly 450 re­
ceipts, including the finest and best writiDI,!" inks 
of all colors drawing inks, luminous inks, tnvisi­
ble ink�, gold, silver and bronze inks, whit� inks ; 
directions for removal of inks ; restoration of 
faded inks, etc. . 

Under the head of Allo, s over 700 receipts are given, covering a'vast amount of valuable infor· 
mation. 

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

How to make Rubber Stamps forms che subject 
of a most valuable pract.ical article, in which the 
complete process .s described in such clear and ex­
plicit terms that any mtelligent person may readily 
learn thc art. ' 

For Lacquers tbere are 120 receipts : ElectrO-Me­
tallurgy, }2.'> receipts : Bronztng. 127 receipts : Pho­
togr!lphy and Microscopy are represented by 600 
receIpts. 

Under the head of Etching tbere are 5() receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnisbes furnisb over 800 receipts, and include everytbing worth know­
ing on tbose subjects� 

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

In Cosmetics and Perfumery some 1500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in IIny branch of industry 

probably will find in this book much that is of 
practical value in their respective cal l ings. 

Those who are in searcr of independent ,busin� 
or employment, relating to the home manufll.cture 
of sample articles, will find In it hundreds of most 
exccllent suggestions • 

MUNN & CO., Publishers, 
SCIENTIFIO AlIERtOAN OFFIOE, 

361 BroadwaJ', ftew Yen. 

© 1892 SCIENTIFIC AMERICAN, INC.
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Inside Pall'e, each insertion - - ,. � cent .. a line 
Back Palre, each i nsertion - - - - 51.00 a l ine 

. The above are charges per agate line - about eight 
words per line. This notice shows the width of the line, 
and Is set In agate type. Engravings may head adver­
ti8ement� at the same rate per agate line9 by measure­
ment, as the letter press. Advertisements must be 

=�1�� t�t 
a�::�cr!i�ge �g:I�Wi':J( �k':i8���r8day 

ST A R  H AC K  S A W S. 
All who use Star Hack Saws in hand frames know 

�:�e�a1.!1.e
·le:f·1"���d-:"it�rf.i'ew�1 �.\'!e�'·I�taJgi��: 82:1. It cuts up to five inches. In many shops it saves 

�:��:}';I? t7; s'!�r."iy. 
They are fast coming into use, and 

M I L L E R S  FA LLS CO.,  
93 BEADE STREET, NEW YORK. 

LOVELL DIAMOND 
. 585 Pneumatic, Cushion and Solid Tires. 585 

Diamond Frame, Steel Drop Forgings. Steel Tubing, Adjnstable �:.\I
d�e��:t

t��le��r���;;a�!! h':.���i�fsr:31��:E.�r.:::a 
Nickel. STRICTLY HIGH GRADE IN EVERY PARTICULAR. 
No BETTER MACHINE MADE AT ANY PRICE. 
BWY[I�,;g·�':1:,�t:�'iiue �'t8�,c'R��:'� ll��r::z�:I.":s'::rtYf!:a{/e Goods oj all kinlds, eU:. 

J O H N  P. LOV E L L  A R M S  CO., 
1 47 Wash i n gton Street, Boston, Mass. 

I APRIL 1 6, 18<)2. 

TANITE 
The Tanite Co., 

Emery, 
Emerv Wheels, 
EmerY Whetst'V'es, 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 

STROU DSBU RG, PA. 
1 61 WASHINGTON ST •• N EW YORIt_  

AN DUZEN'S Steam PUMP " Improvement the order o f  the age." Bristol's Patent Steel Belt LaCing 
P U M PS ANV K I N�Fa� L I Q U I D .  THE SMITH PREMIER TYPEWRITER Saves Belts, . 

Does not clog, freeze or get out of order. saves TJ.Ule, 
Always ready. All bras�. Every Pu,,!,p Saves Money Guaranteed. 10 SIZes. CapaCIty , 100 to 10,000 gallons per Saves Pattence. hour. Prices $7 and upwards. 

full information write to 

OUZEN &, TIFT CO. 
(PUMP DEPARTMENT) 

C I N C I N N AT I ,  O .  

Send f&1' circulars aM tree samples. 
TH E BRISTOLS' M FG. CO. , Waterbury, Conn. 

operated. Rapid. Accurate. 
I Relieves mental strain. 

I Steam!  Stea m !  
cgM_IIJ! Figures all Example •. K., 

Sen for Cireu ar. . . FG. Co. , 52-56111inois st. Chicago. 

A SPLEN D I D  BUSINESS chance for reliable 
men with .. few thousand dollars in any State of 

the Union and Canada to get into business on their own 

OVERMAN W H EEL CO. 
aoaTON. WASHINGTON. DENVER. S A N  ,.RANeIIlCO. 

A. G. SPALDING " BROS., Special Agents, 
OMICABO. NEW YORK. PHILADELPHIA. 

:J:)� "D" &EE� P� �E:Ja'l 
We can supply it with the 

�Iotor ot the 19th Centnry 
-'Ji to 70 horse power. 

Cost abOut one cent an hour to 
each indicated horse power. 

. 

U In worth, n(Jt size, mY 11al'tU' lie.�." 
What others th ink of me is stated . . - CHARTE� G�oFNG I N E  CO. 

. P. O. Box 148, Sterlinlr, III.  

TID AMBnl�AI !BLL TBLBPH�RB ��. 
9� M I LK ST ., BOSTON ,  MASS. 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones in 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequencel5 
thereof. and liable to suit  therefor. 

UlY.JOIIIf iARlllia 
STEAM PACKING  

Doller Coverings, Millboard, Roofing, 
BuildIng Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE UST AND SAMPLES SENT FRE& 
H. W. JDHI. MFa. CD •• 81 Malden Lane. N .  Y. 

WELL DRlLLIBG MACHINERY-
�.6FACTUBED BY 

WI L L I A MS BROTHERS, 
ITH A C A ,  N .  V.,  

Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

Brothers 

I Qual ity H igher, P rice Lower. 
, For Strictly Cash, Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, - $ 1 50 
4· " " " " "  - 250 
Other sizes a t  l o w  prices. Before you buy get o u r  prices. 

B .  W. PAYNE ct SONS, 
D rawer �6. E •• M I R A ,  N. Y. 

A GENTLEMAN'S LAUNCH. 

YOUR OWN ENGINEER. 
Launches 19 to 60 feet in length, with automatic ma­

chinery. No Smoke. No Engineer. 
No Danger. No Dirt. 

PADDLE Y O U R  OWN CANOE. 
Canoes, Family Row and Sail Boats. Fishing and Hnnt. 

Ing Boats. Manufactured by 

Important Improvements. 
All the Essential Features greatly perfected. The Most Durable in Alignment. Easiest Runnlnl< and Most Silent All type cleaned in 10 seconds without SOiling the hands. The Smith I'remier Tyoewrite' Co , S.yracuse, N .  Y . . U. S. A. ar Send for Catafogue. 

SAWS Wanted 5O,1XXl Sawyers SAWS and L u m  D e r m e n  to 

A send us their full address for a copy of Em_ A erson's r::F' Book of �A W�, new 1892 edi-tion. We are first to introduce NATURAJ� 

W GAS for heating and tempering SaWN with W wonderful etfect upon imflroVillg their aua-

S ��e'::.'d �J'!r��:S�:r-l�I�f,*� �MHi'r S & C O .  ( I. i lllited), Beaver Falls, Pa. 

N I C KEL 
CI AND .� ELECTRO - PLATI NG 
§ Apparatus aDd Material. 
'P""I THE : Hanson & V an Winkle 00. o N ewark, N. J.  

81 LIBERTY ST., N_ Y. 
23 S. CANAL STREET, 

CHICAGO. 

FIRE HAZARDS FROM ELECTRICI-
ty.-A lecture by C. J. wood burYl delivered In the Sib­
ley CoUege Course. Con bt.ined n SCIENTIFIC AM ER­
ICAN SUPPLEMENT, No. 830. Price 10 cents. To be 
had at this office and from all newsdealers. 

THO MAS K A N E  & C O . ,  ChIcago, Ill. ar Send for Catalogue, specifying line desired. 

I Water Power Dear Chicago. 
THE FINEST WATER POWER IN THE STATE OF ILLINOIS, 

AT A GREAT BARGAIN_ 
LOCATBD AT WILMINGTON, ILL., ON THE KANKAKEE RIVER. 

Comprises 113 acres of land and three dams of heaviest masonry, with locks, gates, canals. and. all 
privileges and appurtenances. Main pond twelve miles long and one-fourth to <:,n�-half mIle WIde, 
draining an immense area. Minimum low Wllter power, over 5,000 horse power. Ongmal cos);. $500,000. 
Unlimited coal supply directly at hand. Railroad facilities good, and can be largely mcreased. 
Surroundings beautiful and healthful. 

G:reat J?lace fo:r a :tl.I.I:anufactUJ:ing- To�n_ 
Only fifty-one miles from Chicago the greatest distributing point in the world. A rare chance to 

purchase a magnificent property at leSs than one-half its value. LiberaZ ·inducemenUl to large manufac­Wries to /Alcate here. For further information address 

B. F. JACOBS & CO.,  Sole Agents, 99 Washington Street, Chicago, ill 
A R T E S I A N  

Wells. 011 and GasWells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also mannfac-
t'::;�e"J'd

t��TP :�'lIry��!:!J!�� 
same. Portable Horse Power 
and Mounted Steam Drilling 
��f:::��s

s�t'i':e�dl�:::f,; 
required and send for iflustrat-
id�t'IW�'tL

AS¥}�i!h CO •• 
"R STREET. NEW YORK. 

K O D A K S . 
Regular 
Junior 
Folding Daylight 
Ordinary } 

I 4 styles aDd sizes 
for the season of 
1 892, 

$6 .00 to $65.00.  
Latest improvements, regist ers for ex· 

posures ; glass plate attachments ; daylight 

loading, etc . ,  etc. Send for catalogue. 
THE EASTM A N  COM PANY, 

ROCHESTER, N. Y. 

For Electrical aM Ex­perimental Work. 
For Gunsmiths .to Tho! Makers. For Genera! 

��iil.iill Machirw SIwp Work. 
o,J High Grade Tools ;  

erlor I n  constructIOl::I'tf:�t�� 1:lgn, :�; Pathes made, and quality consldere!!? the 
cheapest. SeM jor cata/off"e aM prices. 

W. F. & JORN BARNES Co., 1999 Ruby St .. Rockford, D1. 

Are you Interested In 
GATE VALVES ? 

!flO, Investigate the U HHOdy." 
It will pay you. Il7' Write 
for Catalogue and mention 
this paper. 

The Lunkenheimet· 
Brass Mfg. Co., 

Cincinnati, 
Ohio, 

U. B. A. 

T H E  P E R F E C T 
• .f1£.B U O E  O I L  B U R N E R ,...--I<��r� 8 E. S . R � , )L.. A' I ; N ,  

___ _ I ,  ' " " I  0.� - H l G H E S T  E C O N C M '(  
F O R A L L  P U R P O S E S  � I'Nr .,. � M A N U FACTU R E D  IN S I X  S I Z E� " '  � M A N  E N G I N E  M A N F G  G o  

_ R O C H E S T E R  N E W y o " f\  

Catalogue free on application to the nearest Columbia 
Agent. or sent by mal i for two 2-cent stamps. 
POPE MFG. CO . . 221 Col_ A .... . Booton. 

---------===---------_-.:. . .. _ . _ ------

E:::DISC>:Nr 
C E N E R A L  E L ECT R I C  co. 

I N CAN DESCENT A N D  ARC LICHT PLANTS. 
Stationary and Railway Motors.-Lamps.-Cables.-Safet.y Devices.  

DISTB I CT OFFICES. 
Canadian . . . . . . Edison Bnlldlng. 77 Bay St .• Toronto, can. , Pacific Coast . . Edl<ron B'ldlng, 112 Bush St., S. Fran., Cal. Central. . . . .  . . . . . . . . . .  . .  173 & 115 Adams St. ChICBll'o. III. 
Eastern . . . . . . . . . . .  Edlson Building. Broad St . •  New York. PacifiC Northwest . . . F1eischner Building. Portland, Ore. 
New England . . . . . . . . . . . . • . . . . . . .  25 Otis S\ . •  Boston, Mass. Rocky Mountain . . . . . .  Masonic Building. Denver, Colo. ��can and South American Depal'tment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BdiJon BlJl1d1ng, Broad Strllet, New York .. _vJllNlll 0lIl08 . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .81 Vlaiorill Street, We.tmiIl.lWr. London, S.W" BDlrIaD4. 

r�gl!nt��:..a��:i�o�m:rnl �d$��i��¥ ;�r�� 
at once. Don't delay. as we are prepared to negotiate 
with good men for the exclusive right of our business in 
each State. No ri1lk aM nearly aU prOfit. Haa been test64 
in America and EIucland. American Antomatlc Amuse­
ment Machine Co .• 123 South 7th St., Philadelphia, Pa. 

ESTA B),ISHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Incln dinll Postall'e. 

Weekly-�2 Numhers a Year. 

This widely circ n l ated and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful Information and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works. Steam Machinery. 
New Inventions, Novelties In MechaniCS, Manufactures. 
Chemistry. Electricity. Telel!Taphy. Photography. Archi­
tecture, Agriculture. Horticulture, Natural History. 
etc. Complete list of patents each week. 

Te" m s  of � lI b8crh>tion .-One copy of the SmEN­
TtlllC AMERICAN will be sent for one year-52 numbere­
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico. on receipt of tll ree doll ars by the 
publishers ; six months. $1.50 ; three months. '1.00. 

C l ll bs.-SpectaJ rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order. Draft. or 
Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed. and correctly addressed, 
seldom goes astray, bnt Is at the sender's rIsk. Aiidress 
all letters and make all orders. drafts. etc •• payable to 

M U N N  & C O. ,  301 Broadway, New Y ork. 
---0--

T H E 

,Ititl!ttfit �mtritaU ,Iuppltmm 
This Is a separate and distinct publication from 'rHII: 

SCIENTIFIC AMERICAN, but Is uniform therewitb In size. 
every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THII: 
SCIENTIFIC AMERICAN SUPPLEMENT is pnbllshed week­
ly. and Includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers In all 
the princtpal departments of ScIence and the Usefui 
Arts. embractng Biology, G<lology. Mineralogy. Natural 
History. Geography. Archreology. Astronomy ()bemla­
try, Electricity, Light. Heat, Mechanical En!l"lneeriug. 
Steam and Railway Engineering, Mining. Ship Building, 
Marine Engineering, Photography. Technology, lIlann­
facturing Industries, Sanitary Engineering. Agriculture­
Horticulture, Domestic Economy, Biography. Medlctl\Ol. 
etc. A vast amount of fresh and valuable Informati<>n 
obtainable In no other publication. 

Tile m.ost important Engineering lVorks, Mechanisms. 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT. both mailed 
for one year for '7.00. Single copies. 10 cents. Addres8 and 
remit by postal order. express money order. or oheok, 

M U N N  & CO., 361 Broadway, New York, 
Publishers SCIENTIFIC AMEl'lOAN. 

---0---

�uildiug 14iti.,u. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION Is Issned monthly. 12.50 a year. 
Single copies, 25 cents. Forty large qnarto pages, equaJ 
to about two hundred ordinary book pag ... : forming a 
large and splendid Magazine of ArchItecture, richly 
adorned with elegant plate. in colors. and with other fine 
engravings ; illustrating the most Interesting el<8lI1pl ... 
of modern architectural construction tond allied subjects. 

A speCial feature Is the presentation In each number 
of a variety of the latest and best plans for private resi­
dences, city and country. including those of very mod­
erate cost as well as the more expensive. Drawings In 
perspective and In color are given, together with full 
Plans. Specifications, Sheets of Details. Estlml>tes. etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Circn lation of any 
Architectural publication In the world. Sold by all news­
dealers. $2.50 a year. Remit to 

MUNN & CO.,  Pnblishers, 

301.  Broadway, New York. 

PRINTING INKS 
The S�III:NTlJOII' AlII.RICAN I I  I!rinted wi th  CRAB. 

ENBU JOH!l80N ... oo.'S INK, T8IIth A4_lAIIIIl!IInl BU., Pblladelpbia, .... " .... St.,,,,,,,, DuU,Jf.w "ortI 
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