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THE NEW PHONOGRAPH. I scarcely more than a scientific curiosity or an amusing [ and thoroughly believed it was destined to become far 

-'ren years ago a young man came into the office of toy. Edison, however, recognized the fact that it con- more useful than curious or amusing. He contended 
the SCIENTIFIC AMERICAN, and placed before the tained the elements of a successful talking machine, that it would be a faithful stenographer, reproducing 
editors a small, very simple 
machine about which very 
few preliminary remarks were 
offered. Our visitor without 
any ceremony whatever turn­
ed the crank, and to the as­
tonishment of all present the 
machine said: .. Good morn­
ing. How do you do? How 
do you like the phonograph ?" 
The machine t.hus spoke for 
itself, and made known the 
fact that it was the phono­
graph, an instrument about 
which much was said and 
written, although little was 
known. 

It was the latest invention 
of Edison, and the editors and 
employes of the SCIENTIFIC 
AMERICAN formed the first 
public audience to which it 
addressed itself. The young 
man was Mr. Thomas A. Edi­
son, even then a well known 
and successful inventor. The 
invention was novel, original, 
and apparently destined to 
find immediate application to 
hundreds of uses. Every one 
wanted to hear the wonderful 
talking machine, and at once 
a modifi<>d forlll of tho origin­
al phonograph was brought 
out and shown everywhere, 
a m  u s i n  g thousands upon 
thousands; but it did not by 
any means fulfill the require· 
ments of the inventor. It was PHONOGRAPH WITH MULTIPLE EARPIECE. 

THE NEW TALKING MACHINE, EDISON'S WONDERFUL PHONOGRAPH. 

not only the words of the 
speaker, but the quality and 
inflections of his voice; and 
that letters instead of being 
written would be talked. He 
believed that the words of 
great st.atesmen and divines 
would be handed down to 
future generations; that the 
voices of the world's prima 
donnas would be stored and 
preserved, so that, long after 
their decease, their s o n  g s 
could be heard. 'I'hese and 
many other things were ex­
pected of the phonograph. It 
was, however, doomed to a 
period of silence. It remained 
a toy and nothing more uutil 
a few months sinM, when it 
was made known to the pub­
lic that the ideal phonograph 
had been constructed; that it 
was unmistakably a go 0 d 
talker; and that the machine 
which most people believed 
to have reached its growth 
had after all been refined and 
improved until it was capa­
ble of faithfully reproducing 
every word, syllable, vowel, 
consonant, a s p  ira t e ,  and 
sounds of every kind. 

D urIng the dormancy of the 
phonograph its inventor se­
cured both world-wide fame 
and a colossal fortune by 
means of his electric light and 

(Continued on p. 422.) 
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$citutific !mtticau. 
NAPHTHA EXPLOSIONS IN ROCHESTER AND JERSEY 

CITY. 

A very serious explosion, due to an escape of naph­
tha, took place in Rochester, N. Y., on December 21. 
The Municipal Gas Light Company of that city USf'S 
one of the modern gas making processes, in which 
naphtha is employed for enriching the gas. The gas 
works receive large quantities of naphtha from the 
Vacuum Oil Works, and the two establishments are 
connected by a pipe line, part of which is placed in 
the bed of the canal. Fourteen thousand gallons of 
the inflammable fluid had been pumped into the line 
to be carried by it to the works. One or more leaks 
existed in the pipe line, and, in consequence, a quanti­
ty of the naphtha escaped and found its way into the 
sewers. At 3 :25 P. M. it caught fire and exploded near 
John H. Poole's mill. The roof was blown off the mill 
and the street was torn up at intervals for a distance of 
half a mile. Other explosions rapidly followed, and 
soon Mr. Poole's mill was in flames. Three flouring 
mills were completely destroyed before the firemen had 
the flames under control at half past eleven at night. 

A leak has been found in the pipes near the Atkinson 
Street sewer . .  This is thought insufficient to account 
for the extent of the disaster, and the whole line will 
be tested by hydrostatic pressure. The loss of life is 
not yet known with certainty, but several people have 
probably perished. The sewers are badly oalllaged in 
places, and windows were broken everywhere. 

Immediately following the news of this occurrence 
comes the tidings of another similar accident, though, 
fortunately, of far less extent. In the office of the 
Jersey City GM.s Light Company, in Jersey City, N. J., 
a naphtha leak existed in the cellar. The heat of the 
steam pipes, it is supposed, vaporized the fluid·. ann 
about noontime on December 22 two explosion� fol­
lowed each other in quick sUllcesFion, the second being 
the worse. The front of the building was blown out, 
but the occupants escaped with more or less serious 
injuries. One of them is not yet pronounced out of 
danger. 

These two accidents eIl!phasize the need of extreme 
care in dealing with naphtha. It is more dangerous 
than gas, because when a leak occurs it takes far longer 
for the last traces to disappear. Its comparatively 
stable nature makes it a fearful adjunct to a conflagra­
tion, as it burns and when mixed with air explodes. 
The first explosion only disposes of a part of the dan­
ger; some will almost always be left to prolong the 
trouble. Water acts ineffectually in extinguishing it, 
Go<> it a� Q. ... d burns upon the surlace. 

In this city vast quantities are used, probably over a 
thousand barrels a day in the gas works alone. But, 
fortunately, these establishments are all situated on 
the edg'e of the water. The oil is brought in tank 
barges to the dock amI then pumped through a short 
line into tanks, whence it is taken to the works. Yet, 
in the light of what has occurred, it would seem that 
more stringent regulations should be applied to its use. 
No line of pipe used for its transfer should be buried. 
The greatest element of safety in handling naphtha is 
exposure. Hidden pipes and tanks are a perpetual 
menace. Ventilation is \1so an important security. 
Everything connected with its storag'e and transporta­
tion should be open both to inspection and ventilation. 

.. 4.' .. 
POSITION OF THE PLANETS IN JANUARY. 

VENUS 

is morning star. An interesting event in her course oc· 
curs on the 2d, at 11 h. A. M. She is then in conjunc­
tion with Jupiter, the planets being only 10 51' apart, 
Venus being that distance farther north. The planets 
rise on the morning of the conjunction about three 
hours bilfore the sun. Venus rises on the 1st at 3 h. 54 
m. A. M. On the 31st she rises·at 4 h. 47 m. A. M. Her 
diameter on the 1st is 18 8", and she is in the constella­
tion Libra. 

JUPITER 

is morning star. He signalizes his progress in the sky 
during th�lllonth by his meeting with Venus on the 
2d. He makes also a close conjunction with Beta 
Scorpii on the 24th, at 6 h. P. M., being at that time 
only 8' south of the star. At the close of the month he 
rises four hours and a half before the sun. Jupiter 
rises on the 1st at 4 h. 4 m. A. M. On the 31st he rises 
at 2 h. 30 m. A. M. His diameter on the 1st is 31", and 
he is in the constellation Libra. 

[DECEMBER 31, 1887. 
in conjunction with Uranus, being 1010' north. Mars 
rises on the 1st at 0 h. 15 m. A. M. He rises on the 31st 
at 11 h. 13 m. P. M. His diameter on the 1st is 74", 
and he is in the constellation Virgo. 

MERCURY 

is morning star until the 18th, and then evening' star. 
Be is in superior con.iunction with the sun on the 18th, 
at II h. P. M., passing beyond the sun, and changing 
from his western to his eastern side. Mercury ri�es on 
the 1st at 6 h. 53 m. A. M. On the 31st he sets at 5 h. 
48 m. P. M. His diameter on the 1st is 4'8", and he if' 
in the constellation Sagittarius. 

URANUS 

is morning star. On the 7th, at 7 h. P. 'M., he is in 
quadrature with the sun. Uranus rises on tbe 1rlt·"t 
o h. 37 m. A. M. On the 31st he rises at 10 h. 35 lll. P. 
M. His diameter is 3'6", and he is in the constellation 
Virgo. 

NEPTUNE 

is evening star. He sets on the 1st at 4 h. 4 m. A. M. 
On the 31st he sets at 2 h. 4 m. A. M. His diameter 
on the 1st is 2'6", and he is in the constelJation Taurus. 

At the close of the month, Mars, Uranus, Jupiter, 
and Venus are mQrning stars. Neptune, Mercury, and 
Saturn are evening stars. 

.. 4.' ... 
Saved by tile Scientific American. 

Mr. J. J. Stranahan is the editor of the Exponent, 
a bright paper published at ChagIin Falls, Ohio. In a 
recent issue of his journal he gives the followin g: 

"Those wishing to be well up in scientific and me­
chanical matters cannot afford to be without the 
SCIENTIFIC AMERICAN. It has been a constant visitor 
at our sanctum for fourteen years, and the other half 
of our family says that it is nip and tuck between the 
Bible and the SCIENTIFIC AMERICAN so far as we are 
concerned. We, however, have a double interest in th.e 
SCIENTIFIC AMERICAN, for, but for it, a new man 
would .be behind the editorial quill of the Exponent. 
When, we came near crossing the dark river, when taken 
by cramps while swimming across Mark Neice's pond 
in Newbury last summer, the first thought that entered 
our mind in that awful moment was an article which 
we had read about two weeks before in the SCIENTIFIC 
AMERICAN, on how good swimmers are drowned by be­
coming frightened, when by coolness and deliberation 
they could save their lives. Although ten rods from 
shore, in twenty or thirty feet of watt;r, with severe 
o .... mpo in neck .. ilIl thIgh, we swam to shore, and s{1oiled 
a nice funeral and cheated sOllle other fellow out of a 
seat in the sixty-eighth general a..'lsembly. And there 
are doubtless those who' wish that the SCIENTIFIC 
AMERICAN was in Hades before that article was pub­
lished." 

Mr. Stranahan further states that the facts above 
given are true to the letter. 

.. '''' .. 

ArtlllciBI Silk. 

The author dissolves 3 grills. of nitro-cellulose in 100 
to 150 c. c. of a mixture of equal parts of alcohol and 
ether. He adds 2'5 c. c. of a filtered solution at one­
tenth of the dry ferrous chloride of commerce in alco­
hol; or of stannous chloride, and further 1'5 c. c. of 
a solution of tannic acid in alcohol. The whole is 
filtered in a closed apparatus to prevent loss by evapor­
ation. The liquid is placed in a vertical reservoir, 
having at its bottom a blowpipe nozzle of glaf!B or 
platinum. This pipe forms an acute cone with an 
orifice vf from 0'10 to 0'20 mm. , the thickness of the 
margin not exceeding 0'1 IUm. This aperl!nre opens 
into a vessel of water acidulated with one-half per cent 
of mono-hydrated nitric acid. The level in the reser­
voir being some centimeters higher than in the vessel 
of water, the outflow proceeds easily. The fluid thread 
hardens at once in the acidulated water, and may be 
drawn out by a uniform movement. The thread thus 
formed must be dried rapidly by traversing a current 
of dry (not hot) air, and may be wound up as soon as 
dry. It is gray or black, bllt a number of soluble color­
ing matters may be introduced into the ethereal solu· 
tion, thus obtaining threads of all colors.-M. De 
Chardon net. 
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AN INTERESTING PATENT DISCUSSION IN THE SENATE ing, he has no right to a patent. He was in the em-

For several years past the Department of Agriculture ploy of the general govern ment ; every step of the ex; 
has been conducting experiments with a view to pro- periment .which resulted in the development of this 
mote and increase the production of sugar from cane process was taken by reason of the expenditure of the 
and sorghnm. The more recent of these experiments public money, and eXCl'lpt for the expenditure of public 
has resulted in important gains of sucrose by what is money this process could not have been developed, at 
known as the diffusion process, which, in brief, consists least at the time that it was." 
in reducin g  the cane by cutters into thin slices, and The Hon. J. B. Beck, of Kentucky, said: "From very 
soaking them in water. The solution is then boiled long experieqce and observation here, I h ave found 
down in the usual manner. that whenever we constituted a board, whether it was 

Irl this way. a larger yield of sucrose or saccharine to examine ·into guns, or ships, or anything that the 
m atter is obtained than by the ordinary process o( government wanted., or even to a canceling stamp for 
squeezing between rollers. the Post Office Department, and when we furnished 

In the ordinary process of concentrating the sucrose, them the money and all the facilities for making the 
much trouble is occasioned by the acidity of the sac- investigation, and without our money"and without the 
charine solution, which caused the inversion of the facilities furnished by us they would have had no idea 
crystallizable sugar into glucose, resulting in great of the suggf!sted matters in the nature of improvements 
losses of sugar. that they afterward patent; and thus we are constantly 

The Department of Agricnlture nndertook a series of handicapped by men who have obtained all thtl in for­
special experiments, havi ng in view the highly import- mation that enabled thein to take out their patents 
ant object of discovering a practical mode of prevent- through the means and instrumentalities that we have 
ing the in version and saving the sugar. furnished, and through the money we have put into 

An appropriation of $94,000 was made to carry on their hands for the pnrpose of doing it. If there is any 
these experiments, at Fort Scott, Kansas, nnder the I way of preaking that np, I want to break it u p. 

. 

general d irection of Professor Wiley, a distinguished " If I were to go over the history of the last twenty or 
chemist. On July 19, 1886, the Hon. Norman J. Cole- thirty years of inventions that have been claimed by 
man, Commissioner of Agriculture, appointed Professor men who have been the trusted officers of the govern­
Magnus Swenson to be suptlrintendent, to conduct the ment to.make im provements for the use of the govern­
experiments, u nder the d irection of the chemist. ment, in guns and in the mach inery that we have 

Professor Swenson set to work most energetically, needed, it would be found that a very l arge' majority 
and it was not long before he hit upon the happy.idea of the pater.lts have been taken out by men who were 
of preventing the invertive action of the organic acids in our employ, and who obtained the information to 
in the �ane chips u pon the sugar during the process of take them out by the means flirnished by the govern­
extraction by adding li llie to the saccharine or diffu- ment, ' and the information elicited u nder the investi­
sion solution. gations made with the money of the government. It can 

'fhe remedy proved at once successful, and the im- do no harm for us at least to get the opinion of the 
portant fact was immediately communicated to the De- Attorney-General as to what our rights now are, so 
partment of Agriculture by Professor W iley, who gave that we may guard against these abuses by law, if need 
am ple and deserved credit, to Professor Swenson for be. in the future." 
the suggestion and realization of the experiment. This Mr. Call said :  "I think there is a great deal of doubt 
was in December, 1886. whether the resolution ought to pass. I should be 

Very soon after making this new and valuable dis- very willing to vote for a general law authorizing the 
co\'ery, namely, on December 29, 1886, Professor Swen- Attorney·General to bring suits in all cases where there 
son applied for a patent, which, after long lingering in  iii reasonable cause to believe a patent invalid ; bnt to 
the Patent Office, was finally granted on October 11, declare that he shall bring suit to invalidate this 'patent 
1887, number 371,528. because the inventor discovered the i nvention while in 

The discovery of Prof. S wenson appears to be rapid- the service of the United States, or on the broader 
ly gain ing in importance. It seems likely to prove to ground contained in the amendment, on account that 
be the key to the success of the sprgh um sugar industry, it was in the course of experiments made by the United 
and unles!" his patent can in some way be suppressed, States, seems to me utterly illogical. Neither fact 
he is likely to be handsomely rewarded for his invention. afford s any ground whatever for declaring the patent 
This is looked upon with 'horror b y  many people, inva1id. Shall we limit the human mind in discoveries 
who may be required temporarily to pay perhaps the to facts which have not been elicited by government in­
one thousandth part of a cent per pound of sugar for vestigation? Why is not an invention as meritorious, 
the use of a discovery that may add u ntold millions of why are not the operations of the intellect in discover­
wealth to our agricultural resources. ing some great mechanical principle of benefit to man-

Complai nt has already been made to the Senate, and kind because the facts on which the intellect operated 
there seems to be a strong disposition in that bqdy to were discovered in the course of experi ments made by 
throttle the patent before it has time to s well i nto a the government and at its expense? The invention is of 
gigantic monopoly, like tbe barb fence, the driven as much service, and has as m uch right, and is as corn­
well, the telephone or the telegraph, or the Standard mendable, and ought to be as much �ncouraged, if he 
Oil Company. discovers some great benefaction from facts eliciteq by 

On the 15th of December la,st, Senator P. B. Plumb, the government as from any other source. The gov­
of Kansas, submitted a. resolution which was passed ernment has no claim on his  thought, on the opera­
after being lllodified as follows: tions of his intellect, and I think the ground of this 

.. Resolved, 'fhat the Attorney-General be requested resolution therefore is entirely erroneous; 
to investigate the issuance of letters patent No. 371,528 .. This resolution declares, so far as the Senate has 
to Magnus Swenson, of date October 11, 1887, and if ill power to do so', that a man in the employment of the 
his j udgment the same is invalid upon any grou!1d, or government who inakes a new discovery of some law of 
was procured by reason of information obtained from nature, of some process heretofore unknown, sh all not 
experiments made by the govern.ment, and if in his have the advantage of it, simply because he is in the 
judgment a suit can be maintained in the name'of the employ of the government, and that all his intellectual 
United States, that he commence suit promptly to have faculties belong to it outside of the special purpose for 
the same canoeled or the use of the same by said Swen- which he is employed. I shall vote against it. A poor 
son or any one claiming urider him perpetually en- man's talent is all that he has, �nd the government 
joined." does not need to take that away from him." 

Prior to pal>sing the resolution a long discussion took Mr. George.-" Suppose this discovery is made in the 
place in regard to the jurisdict.ion of the Senate, the process of experiments carried on by an em ploye of gov­
power of the Attorney·General, etc" in which a number ernment with the gOTernment's nioney, then what?" 
of Senators'took part ; but only a fe'w members made Mr. Call,-HIt does not make the slightest difference. 
remarks touching the merits of the invention or the The government does not buy the man's brain for any­
rights of inventors who are in governmental employ, thing but the special purpose for which it employs 
etc. him, namely, for his use of the already ascertained, 

The only man in the Senate who seelllS to have had laws of mechanical operation which may be used. It 
the courage to say a word in behalf of the inventor was does not contract with him that whatever new discov­
the Hon. Wilkinson Call, of Florida. eries may be made in the vast field of nature shall be 

During the progress of the debate, Mr. Plumb said : compensated for by his employment to use those 
"The subject matter of this resolution and the issu- already known and discovered. There is no such con­
ance of a patent to Mr. Swenson is of very great im- tract, and there ought to be none. If a man discovers 
portance to the people of this country, because if Mr. some great and new principle, some great benefaction 

•• The Senator from Ken tucky said that he had known 
for many years men in the employ of the government 
using the govtlrnment's money in its experiments, and 
then obtaining a patent for some new invention that 
had been discovered in the course of their employment. 
If  any such patent has ever been issued, it has been by 
the fraud of the Interior Department or their igno­
rance. The law has always been to the contrary. The 
law has always been that a discovery once used any­
where is a dedication to the public. The invention 
m ust be new and unused, and n ot put in service� or a 
patent cannot be obtained for i t." 

Hon. Henry M. Teller, of Colorado, said : "I have no 
objection to the resol ution if  the facts are as I under­
stand them in this case, and if the law is, as,it seems to 
me it ought to be, that the man who, while engaged in 
studying a single qnestion for the government under 
itq pay, discovers something greatl y advantageous to 
the people of the Un ited States while so employed, 
ought not to be allowed (although it is possible the law 
may permit it now) to obtain a patent for that discov­
ery. He ought not, in equity and right, to be allowed 
a patent, and thus take the discovery away from the 
people and make it  useful only to himself." 

Hon. john 'Sherman, of Ohio, said : " This inven­
tion, made by an employe of the government with the 
aid of farge expenditures of the government, is said 
to be one of the most valuable and im portant i nven­
tions made of late years, especially in regard to an i n­
dustry that at this time excites more interest among 
the people of the United States than any other indus­
try, that is, the question how to utilize the sugar in 
the beet and ' in the cane-sorghum in the various 
forms. If this patent is allowed to stand i n  the way 
of the active experiments that are being made in that 
important process, it will prevent tbe planting of ueets ; 
it will prevent the growth of sorghum ; it will pre­
vent further inquiry into the best means of making 
sugar from the various agricultural products which 
have been proposed ; it will  stop the experiments 
made by the 'government of the United States ; aUd it 
is therefore not a slight thing. It is a matter of vital 
im portance. 

•• I think we have the right, as the Senate of the 
United -States, to direct the attention of the Attorney­
General to this matter ; to inquire in the first place 
whether he has the power to test the validity of this 
patent without a law of Congress; and in the second 
place to give us such information u pon the subject as 
will enable us to prepare a bill that will enable the 
government of the United 8tates in honor to with d raw 
i ts patent in  case it has been illegally or fraudulently 
obtabed." 

Labor and Money. 

The doctrine of the power of law to create monetary 
value degrades labor as its first effect, by fixing in the 
minds of the people the "notion that labor is not the 
only source, perhaps not even the greatest source, of 
monetary value. It concedes to a rival power the dom­
ination of labor, by endowing that power with 'plenary 
potentiality to regulate the value and price of labor 
and all it produces. Hence labor would lower itself to 
a secondary rank in the production of values, whereas 
it is, in a scientific view, the primary and sole creator ' 
of value. Labor must either be master or slave. It 
must acknowledge no equal, no rival, no usurping, in­
terloping competitor in the creation of the values 
of the world. If it takes any other than the fore­
most position among its rivals, its cause is hopeless. 
It wil l  be led by the nose, like an ox or an ass, it will 
work in the yoke its ri vals contrive for it, and, as has 
been the case in all past history, it will be regarded by 
the" money power" in the l ight of hewers of wood and 
drawers of water.-Social/)cience Review. 

• 

,_ I. � .. 

Lake Freight. 

A marvelous record in lake marine annals was com­
pleted December 9· by the big propellers Jewett and 
Tioga, belonging to the U nion Steamboat Company, 
when both came into port together, with flags flying 
and whistles blowing. They first left Buffalo together 
on the Illorning of April 26.· Each had completed 25 
round trips and sailed 46,000 miles, the Tioga having 
delivered 85.000 tons and the Jewett 75,000 tons of 
freight during the seaRon. During the whole time 
neither has had to lie to for a single day for repairs. 

.. . ... 

S we'nson's claim is substantiated -it may prove that he I to mankind, shall it be said because it was done with The End of Another Year. 

has a very imp01;tant control over the manufacture of the government's money that tha.t was contemplated During the year now closing, our mail subscribers 
sugar from sorghum, the value of which has been in the contract? Certainly the proposition denies have received gratis an extra number of the SCIENTIFIC 
demonstrated by experiments made by the government, itself; the proposition that when a man contracts· AMERICAN. The present volume closes with 27 n um­
and the 'opportunity for the obtaining of this patent with the government to render a specific service he bel'S, thus giving the subscriber, at considerable cost to 
having been presented to Mr. Swenson by reason of his also contracts for all new discoveries in the unknown the publishers, 53 numbers for the year 1887, in place of 
employment by the government. I should be very real m of nature which may be made by him. i2. We hope our mail .subscribers will recognize our 
glad, therefore, to have the resolution passed, in order "The government is a poor paymaster at the best, Iberality in presenting them with the extra number, and 
'that the Attorney-Gen eral may be admonished to do and invention will not be promoted by denying the favor us with a renewal of thei r subscription promptly. 
whatever he may find legally- within his power in. the inventors all benefit from their inventions. On the And if any one can influence a friend to join him, who 
direction of setting aside the patent at an early day. contrary, the 'power of monopoly, the power of money, is not acquainted with the value of our publi<;aiions, 

"If Swenson has a valid patent, he has it upon a will be promoted by the principle of securing the sale it will be a good thing for both his friend and the 

mere technicality. Properly speaking, morally speak· of a man's genius before he has made an i nven tion. publishers. 
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THE SELF-REGISTERING BAROMETER. 

The accompanying illustration represents a srelf-reg­
istering barometer that has recently been put into the 
office of the SCIE Ni'IFIC AMERICAN. Similar instru­
lIJents are now in use in the Harvard O bservatory, the 
Lick ' Observatory, Wellesley .College, Central Park 
Observatory, New York City, and the office of city 
engineer at Providence, and other. places. This in­
strument is  of a very high grade, and gives a weekly 
record of the barometric changes. 

.Without any attention, it registers on a paper sup­
ported by a flat tablet the changes in pressure. To 
make the readings clear, the proportions are so adj usted 
as to magn i fy the variations three times. On the chart 
each tenth as marked really measures three-tenths of 
an inch in lieigh t. This provides also for any minor 
inaccuracies due to varying thickness of the line 
marked on the paper by t h e  i n dicator. 

In general princi ple it  operat.es by weighin� the mer­
cury in a cyl indrical giass tube, which' forms the cis­
tern. 'l'h is  t ube is suspended from the frame of the 
apparatus by two long steel spri n gs. 'When the 
col umn rises, mercury en ters the tube from the cis­
tern. The latter is red uced in weight and also rises. 
When the column falls, more mercury enters 'the cis­
tern,  which, under the increased . weight, stretches 
the springs and descends. Thus it will be seeno that 
the cistern moves up and down in the same 
direction as the actual column. 

The ratio of its motion to the true varia­
tion is adj ustahle by varying the strength 
of the springs. In some i nstruments a ratio 
of 2 : 1 is provided, but the larger rate seems 
the preferable. Thus, on the SCIENTIFIC 
AMERICAN instru ment the hundredths di­
yisions are so large that they can readily 
be fractioned. 

For marker, a glass tube charged ·with. 
red ink is adopted. This is carried in a hori­
zontal position, attached rigidly to the cis­
tern: and movin� up and down with it. At 
one end it is drawn down to a small orifice. 
The ink forms a species of film between it 
and the paper, and a stron� red line is  traced 
on the chart. 

Two features of interest characterize the 
chart and its way of application. It covers 
the period of seven days. Thus the paper 
has to be replaced only once a week This 
may seem a minor point, but it is far from 
Demg sucn;-as-n; saves lll ucli Lru utJle auO 
the necessity for daily attendance at a speci­
fic hour. The other feature is the pORition 
of the chart. When receiving the curve of 
heights, the paper is stretched over a flat 
tablet that moves horizontally. Thus ar­
ranged, all t.he readings for the week, or for 
whatever portion may have elapsed, are 
visi ble. This arran �ement is a great im­
provement over the cylinder or d isk systems, 
neither of which is  easily read for any 
period back, when held by the registering 
mechanism. 

The adj ustment for temperature is ar­
ranged by a system of compensation. As 
the t.emperature rises and t.he mercury de­
creases in specifi c  gravity, normally the 
movements of the cistern would be af­
fected.  The changes in elasticity of the 
springs, under alterations in temperature, 
are mainly relied on to correct this. The 
expansion and contraction of the frame is 
also allowed for in the adj ustment. The consequence 
is that the apparatus is self-correcting for cha.nges 
of temperature. 

The frame is of heavy cast iron;  the working parts 
are of brass, and generally nickel plated. The tablet 
is moved by a cord which is c'l,rried once around a 
druID that. is rotated by the clockwork. The tablet is 
suspended from two grooved wheels that move along 
a horizontal track. 

, titufifit �tutritllU. 
Tile American Outlook. 

Our English contelll Porary the Colliery. Guardian 

takes an encouraging view of the prosperity for our 
railroad enterprises the next year. 

The intelligence which has come to hand within 
the last day or two from the United States (says the 
editor) is of a more encouraging character. For some 
time past l8S8 has presented itself in sOlllber colors, so 
far as the American iron and steel trades are concerned ; 
but we now learn that an impression is beginning to 
prevail that the demand for rails next year in the 
United States will,  after all, be better than it was ex­
pect.ed to be a few weeks since. Should what we may 
term the amended anticipation be. realized, the attend­
ant consequences tlan but ue favorable to the iron and 
steel rail trades of Great Britain and western E urope, 
since if the American iron trade presents a fairly steady 
tone next year we may reasonably assume that matters 
will also move on pretty well upon this side of the At­
lantic. 

We have all along contended that there is a material 
difference between the panic of 1873 and the depression 
of 1�87. In 1873 a large number of " wildcat " Ameri­
can railroads were projected, and sought to maintain a 
precarious existence with the aid of capital raised in 
England and Europe at heavy-arid we h ad almost 
said usurious �rates of interest. It is to be feared that 

THE SELF-REGISTERING BAROMETER. 

in too many cases these projectors of the '.' wildcat " 
schemes had little or no seriolls intention of fulfilling 
the engagements into which they entered. The inevit­
able result was a very serious collapse of American rail­
road credit, affecting alike all American rai l road prop· 
erty, good, bad, and indifferent. From this collapse 
the recovery was so slow and painful that the ground 
lost can scarcely be said to have been recovered much 
before 1878. 

This interesting instrument has now been at work for When we endeavor to analyze the .t\merican railroad 
several weeks in the office of -this paper, and has gi ven situation of 1887, we find a very different state of af­
a consecuth"e record of all changes, day and night, for fairs happily existing. It is true that with their usual 
that period. Owin� to the use of ink, the curve is as impetuosity American railroad men have somewhat 
wel l defined as if made by a drawing pen. and the old overbuilt themselves in 1887, and that American rail­
trouble incidellt  to former types of recording instru- road credit has been strained, to a certain extent, in 
ments of endeavoring to follow a gray and obscure consequence. B ut it must be borne i n  mind that 
pencil mal'k is avoided. American railroad companies have profited materially 

The instrument was constrncted hy the Draper from the fall i n  the value of money which has taken 
Manufacturing Company, of 152 Front Street, this city. place throughout the. United S'tates since 1 873, while 
The same firm also make other registering ml'lteoro- the work of railroad establishment has also been ren­
logical instruments, rain gauges, anemometers, etc. , dered easier by the great decl ine in the price of rails 
following, as far as may be, the same line of construc- and rolli ng stock. Yet another distinction between 
tion. The accuracy attained in some of their instru- j the panic of 1873 and the depression of 1887 will be 
ments is very remarkable. In  one of their registering found in the fact t.hat the new lines undertaken in the 
barometers no error exceeding three one-thousandths United States during th.e last three years have been 
of an inch has, it is said, been observed. of a more bona fide character than many of those pro-

.. . . , .. jected in 1872 and 1873, while the capi tal req uired for 

carried out by previously existing American railroad 
companies, posses�ing a more or less solid and sub­
stantial credit, and fairly well able in consequence to 
sustain for a time the consequences of a check similar 
to that which we have witnessed d uring the last few 
inonths. In other words, the American railroad situa­
tion of 1887 bears the impress of far more respectabilit.y 
than was observable in  the panic of 1873. We must 
take account still further of the consideration that since 
1873 the United States have materially advanced in 
wealth and population, so that there has been far mqre 
real j ustification for the new railroads undertaken in 
the West, Southwest, and Northwest than could 
possibly be found in the " wildcat " projections of 
1873. 

It is in such considerations as these that we may find 
some explanation of the better prospect which appears 
t.o be now happily opening for the American railroad 
interest and for American iron in 1888. Cheaper 
capital , less costly materiel, greatly enlarged popula­
tion, general industrial progress, and much more ac­
cumulated wealth-these are the sll pports u pon which 
the American railroad interest and the American iron 
trade can happily now rely. It is probably a fact that 
the Americans are becoming a more industrial people 
than at any former period in their history. The United 
States are still par excellence the great industrial 

quarter of the world, since cotton growing 
i s  quite as much an agricultural pursuit as 
the raising of cereals or the grazing of live 
stock. B ut it is a happy characteristic of 
the natural resources of the great republic 
that they are surprisingly varied ' and .com­
prehensive, and that they afford scope for 
the development of h uman industry in well 
nigh every form. This, it  appears to us, is 
a point of material im portance in connec­
tion with the future of the United States. 
A country which has only one industry must 
always be more or less in a precariouR posi­
tion, while a country with a m ultiplicity of 
industries is less exposed to cli lllatic va­
�aries and commercial vicissitudes. 

It is quite possible-indeed, it is extremely 
probable-that 188S will witness a m aterial 
contraction in American railroad construc­
tion. No nation i n  the wol'ld can �o on 
building 10,000 or 12,000 miles of new l i n e  
every year for a n  indefinite period ; and, 
therefore, some check in American railroad 
establ i shment was inevi table. B u t, at the 
same ti me, it wit] b� h ighly satisfa�tory if 
the shock which it was apprehended that 
the American iron trade would experience 
in 188.8 in a severe form loses something of 
its intensity. 

• 
Good Material Cor Successful Euglneer •• 

The Railway Review says : A number of 
our leading railway shops are taking in 
" engineering students," bright young men 
who come from the technical schoQls to learn 
the practical side of rail way mechanics, 
and who enter as apprentices. They re.ceive 
slightl y more pay than the ord inary ap­
prentices, but their wages are still merely 
n ominal. The experience has been that 
when engineering students have been thus 
received, the benefit is m utual. These youn g  
'men come into the shops fresh from their 
mathematics and their drawing tables, and 
while they absorb all that they can of the 

practicalities of their chosen work, they are found 
to be very useful by their employing officers, because 
of their familiarity with mechanical theory and draw­
ing. There are not a few master . mechanics in the 
country who are in val uable in their places-first class 
men in every respect-but who, in early l ife, had not 
the advantages of education which this youn ger 
generation of students has had, and they find m any 
directions in which these educated young fellows are 
made useful. Especially useful are these students as 
a detail for special work of investigation. They are 
well equipped for such work, and they know how 
to make a good report on the same. 

. . . . .. 
A New Tan ning Agent. 

By digestin g  coal dust with caustic soda at a boil 
and neutralizing this liquor with hydrochloric acid, the 
author obtains a new tanning agent, which he n ames 
pyroful:'cine. He considers that the new process i s  more 
complicated than the usual tanning prollesses, but that 
it is 50 per cent cheaper than the bark process and 20 
to 3.0 per cent cheaper than the alum process.-P. F. 
Reisch, in Dingle�" 8 Ployt. Journal. 

• • • 
A. Practical Soggestlon. 

AN impervious enamel for paper, wood, etc. , is a the railroad works undertaken in 188\ 1886, and 1 887 
eolution of shellac in methylated spirit. A coating of has been principally provided by the Americans them­
this is applied, and then another coating laid at a high selves. A large extent of the new railroad mileage es­
temperature and under .great pressure. tablished in the U nitcd States since 1884 has also been 

We know of no better way in which an em ployer of 
intell igent men can i n vest $3 than by subscri bing for 
the SCIENTIFIC AMERICAN for a trusty superintendent, 
foreman, or other employe whose services for faith­
fulness he wishes to recognize. It would be a weekly 
reminder of the donor's generosity. 

© 1887 SCIENTIFIC AMERICAN, INC.
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ALTERATIONS AND ADDITIONS TO A COUNTRY HOUSE AT POMFRET, CONN.-HOWARD HOPPIN, ARCHITECT. 

A REMODELED HOUSE. 
It frequently happens in the experience of the archi­

tect that he is cal led upon to enlarge or remodel a 
dwel l ing. Sometimes it is only required to add one or 
Illore rooms, while in other cases it is sought to i mprove 
the appearance of the exterior. Such problems often 
severely tax his ingenuity, for it becomes d ifficult to 
considerably im prove the appearance of a building 
while substantial ly maintaining its original outlines. 

As i l lustrating what may be done in this d irection, 
've present to our readers a set of drawings, sho wing 
the ingenious and clever method of treatment adopted 
by Architect H oward Hop-
pin in deal ing with the resi­
deuce ' of Mrs. R. M. Clark, 
at Pomfret, Conn. T h i s  
house, before alteration, pre­
sented the appearance of a 
com fortable, plai n . country 
d wel l i n g, as represented in 
the view in the upper right 
h an d  corner of our plate. The 
illl Posin g  appearance of it  as 
it  IIOW stands call be seen from 
the large perspective view. 

The alterations, although 
apparently so extensive, were, 
in fact, few beyond the addi­
tion of towers, the stone l in- . 
ing to some of the walls, and 
the Hew piazza. Scarcely a 
feature of the origi nal house 
h as been removed. It has 
simply been added to, and 
t hi s  in such a manner as to 
throw b ut little weight upon 
the old work. 

Wbat tbe World Owe •• 
The Amateur Mechanic thinks when a man has a 

conviction. that the world owes him a living, the best 
t.hing he can do is to go to work and collect the debt,and 
there is no surer way than by work. It  is the magic 
key to the most st.ubborn defenses. Steady, perl?istent., 
intell igent work has surmounted more difficulties than 
the brilliant sallies of genius or the temporary spurts 
of men without an object. 

Many young men feel that they are unappreciated, 
and that if some one would only come forward and 
give them an i mpetus-a chance-they would take the 

Want of pl uck has killed many an en terprise that 
had all the elements of success in it. ' The projectora 
j oined the great ranks of the " unappreciated " after 
a few good strokes and fell out of th� race, when a 
little more snap and " hang on " would have brought 
them into smoother sailing. 

There is no battle call more stirring. than " Up, 
guards, and at them ! "  and that must. be the motto 
of every young man everywhere-we say the you n g­
man, because i f  the old has not learned it, i t  i s  
too late for , hirn t o  make the knowledge available. 

" You don't know how hard it is to start a new busi.-
ness, " said a friend the oth er 
day, at the head of a large 
and well-appointed concern ; 
to which we made no reply, 
though we m ight have given 
a few appropriate remarks on 
the subject from our own ex­
perience. 

Those who fancy that suc­
cess depends upon l u(!k or 
good fortune, or anything 
short of  energetic, persistent 
hard work, will be undeceived 
if they embark in trade, and 
expect to have business roll 
in on them. 

Want of capital is a draw­
back, but want of work is 
l ike a countermine to a mine, 
destroying the best plans and 
intentions. 

The March, '1887, n u mber of 
the ARCHITECTS AND BUILD­
ERS EDITION of the SCIEN­
'rIFlC AMERICAN, from which 
.this engraving is taken, con- A THIRTY·FIVE HUNDRED DOLLAR COTTAGE.* 

The f a  i n t h e a r  t says, 
" T here is no chance ; ther� 
are so many in business al 
ready ; the field is occu pied, " 
etc. In proportion to dem and 
the field is no more occupied 
to-day than it was forty years 
ago, and if  lIIen have good 
wares, sell them at a fair 
price, deal honestly by all, tai ns detail drawings and a 

.com plete specification of the 
.$7, 000 to carry out. 

work, w hich cost about 

• From the ARCHITECT AND BUILDERS EDITION of the SCIENTIFIC 
AMERICAN of October, 1886, in which the ground and chambers plan are 
I!;lven. This ' or any other numbers of the ARCHITECTS AND BUILDERS 
EDITION (26 ready for delivery) may be bad by remitting 25 cente to t.be 
()ffice of this paper. 

world by storm ! Doubtless there are many such who 
l!1nguish for want of opportunity, but the incipient 
genius must not wait for something to turn up. He 
must turn things up himself, and keep turning. 

When he·is sick of it, and wants to stop and take 
things easy, let blm keep right on turning and all 
will turn out ri�ht !  

and perform what they promise, their future is  cer­
tai n. The world owes every man a living, and will 
pay it i f  it is  worked for. 

.. I . . .. . 
J. PERSOZ finds that wool, if previousl y  satura.ted 

with a 10 per cent solution of glycerin,  call' bear a pr.­
longed exposure to 130' to 1400 without inj ury. 
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T e l e p h o n i c  COID lllunlcatlon at Sea. 

Mr. H. F. Boyer, of H. M.S.  Malabar, has recently 
made a number of experiments in this direction with an 
apparatus of his own invention. Previous attempts of 
the " same general character by some American elec­
tricians were described in our issues of October '7 and 
November 4_ '1'lle follow -
i n g  Ilescription i s  given of 
the arrangement : 

The source of sound con­
sists of a large gong or fiat 
bell supported against the 
side of the vessel below the 
water line. A straight 
tube leads from this gong 
to the " bridge " of the 
ship, and .in its interior is 
a rod fitted with a handle 
at its upper end, by which 
the hammer of the gong 
can be worked, and the 
gong struck at wilL The 
striking of the gong may, 
of course, be done in keep­
ing with a code of signals, 
such as the Morse code 
used in ordinary telegra­
phy. In the center of the 
gong is fixed a modified 
Bell telephone with a, large 
and sensitive diaphragm. 
The telephone is connect­
ed by means of wires run­
ning up the tube to a sec­
ond t e l e p h o n e  on the 
bridge, within reach of the 
observer there. '1'his forms 
the receiving part of the 
apparatlIS. If we suppose . 
two sh i ps fitted with this combination, it is only 
necessary for one to rap out her message by strik­
ing the gong and for the other to receive it on her tele­
phone. The sound waves from the tran smittin g  gong 
traverse the intervening water and vibrate the dia­
phragm of the submerged telephone at a distance. 
These vibrations excite currents ·in the latter, which, i n  
traversing the second o r  observing telephone, repro­
d uce the original sounds of the gong. Small  explosions 
of gun cotton under" water have also been used by Mr. 
Boyer in place of the gong ; and an ounce of gun cot­
ton caii- iii this way give a signal which is distinctly 
heard a mile off under water. 

Such signals under the sea a're independent of fogs or 
stormy weather ; and they hold out the possibil ity of 
lighthouses and lightships being able to signal vessels 

at all times. Moreover, ships, in addition to signaling 
each other, could also signal lightships, or announce 
their number to Lloyd's stations, if the system prove 
successful. Mr. Boyer's plan, which so far has given 
encouraging results, is somewhat similar to that of. 
Prof. Lucien J. Blake, of the Rose Polytechnic Insti­
tute, United States, which was described in our issue of 
:November 4. Instead of a submerged telephone, how-

1titufifi t �tutrj tau. 
ever, it will be remembered that Prof. Blake uses a 
microphone in circuit with the deck telephone as a re­
cei ver. With this arrangement, Prof. Blake has been 
able to transmit subaqueous signals from a locomotive 
bell through a mile and a half of the Wabash River, 
comprising three or four windings. Mr. Edison also is 

JERSEY BULL DIAVOLO. 
reported to have signaled throngh a mile of the 
Caloosahatchie River, in Florida, d uring the present 
year. H is system has not been fully disclosed, but it 
appears to be similar to those described . .  It is to be 
hoped that this new development of telephony will be 
pushed as far as possible. -Electrician. 

.. 4 . ,  .. 
Oyster-OpeninK Monkey. 

Mr. Alfred Carpenter, of the Marine Survey Office, 
Bombay, has observed Macacus monkeys on the island 
off .south Burma opening oysters with a stone: They' 
bring" the stones from high water mark down to low 
water, selecting such' stones as they cau easil y grasp. 
They effect the opening by striking the base of the up­
per valve until it dislocates and breaks up. They then 
extract the oyster with the finger and th umb, occasion-

DUTCH BELTED LADY ALDrNE. 

ally putting the mouth straight to the brok'm shell. 
The way they have choseh is the easiest to open the 
shell. 

. 

. . . � . 

AMALGAMS present many peculiarities. Thus iron, 
antimony, sodium, silver, and gold will dissolve in mer­
cury ; but if antimony amalgam be mixed with sodium 
amaliam, the antimony is throwJl out-iron:allio. 
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FINE TYPES OF PRIZE CATTLE. 

The Jersey bull Diavolo, represented herewith, re­
cei" ed the first prize in the yearling class at the New 
Yurk State Fair in 1880. and was at that time the 
property of Hon. Erastus Corning, of Albany. 

The Dutch belted cow Lady Aldine , shown in our 
engraving, is now owned 
by Mr. H. B. Richarlls, of 
Easton,  Pa. She took the 
first prize in her class at 
the New Jersey State FaJr, 
held at Wayer ly last Sep-
tember. " 

The Aldine family, of 
which our portrait is a 
good representation, have 
become famous as prize 
winne rs. '.rhe Dutch belt­
ed or blanket breed of cows 
are natives of Holland,  and 
have not been brought to 
this country in large n U ln­
bel'S. They an tedate the 
seventeenth century, when 
the cattle interests in Hol­
land were in the most 
thrifty condition, and this 
type and color were estab­
li shed by scien tific breed­
ing. The hi storian Motley 
well said : .. These are the 

•. most wonderru� cattle of 
tbe world." 

In their native country 
they are o wned and con­
trolled by the nobility, and 
present a very novel fea-
ture in the laudscape, graz­
ing in the lowlands in 

Holland. In color they are black, with a continuous 
white belt around their body, the white l;>eing pure 
white, the black jet, making a beautiful and imposing 
contrast. Their form is · usually very fine, and they 
are very productive as milkers. 

The owner of Locust Grove farm, Michael Rosney 
manager, on Orange Mountain, N. J., has a small herd 
of the D utch belted cattle. His stock is comprised of 
both the Aldine and Arnout breeds, five of which num­
ber received first and second premitJ.ms, according to 
their ages, at the State Fair where was awarded the 
first prize for Lady Aldine: 

The Holstein cow Clothilde, owned by Smiths, 
Powel l & Litlub, Syracuse, if. Y. , has made herself 
famous by making a milk record of 28,Q21 pounds in 
one year. 

She was exhibited at the New York Dairy and Cattle 
Show, where all the dairy breed s were shown, and the 
number of Jerseys exhibited was largely in excess of 
the number of Holstein-Friesians, and she won the 
sweepstakes prize for making the most butter in 
twenty-four consecutive hours, and according to a state­
ment made to us by her owners, she has since given 101 
lb. 2 oz. of milk in a day, and made 28 lb. 2� oz . of 
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butter i n  a week, which record there is probably no 
cow likely to dispute. 

The other fine portrait is of a celebrated shorthorn 
cow, Tenth D uchess of Geneva, whose personal and 

famil y  history is  some what remarkable. Tradition as­
cribes the ori gin of the family to a breed of cattl e pos­
sessed for centuries by the  family of the Duke of North­
umberland, but the actual records COlllmence in the 
last century, when an ancestress of this cow passed 
i n to the possession of M r. C,  Coll ing, of Ketton, Dur� 
ham, who was one of the founders of the shorthorn as 
a distinct and highly i lllproved breed. In 1804 Mr. T. 
Bates, of Kirklevington, Yorkshire, purchased one of 
the Duchess cows, and recognizing in her excellence and 
that o,f her male offspring the superiority of the fami­
ly ov�r the shorthorns he had previously owned, he de­
termined to secure morA of the sort, and at Mr. Col­
l ing's great sale, in 1 810, 
when forty-seven animals 
of both sexes and all ages, 
from eleven years down­
ward, made the then un ' 
p recedented a v e r a g e  of 
$7il2. 84, he gave $929. 64 for 
the two year old heifer 
Young Duchess, afterward 
cal l ed First D uchess, a 
daughter of Comet (sold 
on the Ballle occasion for 
$5,080), and grand-daugh­
ter of the cow he had first 
purchased. F r o  m that 
heifer in the female line 
direct sprang those Duch­
esses which have at differ­
ent periods won the chief 
honors of the Royal Agri· 
cultural Society uf Eng­
land, and for many years 
past have commanded the 
highest prices at publ ic  
l i n d  private s1\les. Mr; 
Bates, while practicing to 
a considerable extent the 
system of in-and- i n  breed­
ing, crossed his Duchesses 
at different t i m  e s with 
other approved shorthorn 
families, n o't a b I Y with 
those of Mr, Coll ing's Red 
Rose and Princess, thus  
combining . what he con­
sidered three of the oldest 
and best shorthorn fami­
lies in the kingdom . In 
1853, at the Tortworth sale 
(after the death of Earl 
Ducie), Sixty-sixth Duch­
ess was bougb t by Messrs. 
Becar & Morris, of New 
York, for $3,557.40. 

J titufifit �lUtritau. 42 1 
ca, were finally disper�ed by auction in 1873, when Tenth I is, if from overweight a car breaks down in transit, 
Duchess of Geneva was boug�t by Mr. Berwick for the and a train hand is injured or killed by the accident, 
Earl of Bective at $35,000. She had bred in America the responsibility may fall upon the shipper, or the 
the bulls Third Duke of Oneida, Sixth Duke of Oneida, agent who permitted the loading. One thing is certain, 

CLOTHILDE. 

and the heifer Eighth Duchess of On"eida, bought�lso this view of such business is not unthought of by rail-
for Lord Bective, at the same sale, for $15,000. road officials, and some day it may be sprung on an in-

• � • I .. dividual who least expects it. 
Ovel'loadlng Cars. Referring to the above, we are reminded of numerous 

Fifty-two thousand feet of bevel siding is the instances where the stock is piled to the very top of 
amount that a Chicago shipper recently shipped in a the car on one side, and within six inches of the top on 
single car load to an up river dealer, and the latt.el" ob-' -the� �When.:.�rt" bec6Ille5'· tmposstble 
jected to receiving it. He said he did not buy a whole to unload the car only from one side, and it is a 
lumber yard at a single purchase. The incident recalls species of l uck, when the car arrives at its destination, 
the days wh en shippers considered 35, 000 feet a big that the only side from which it can be unloaded is on 
load, and resorted to all manner of schemes to get such the opposite side from the dealer's shed or from the 
a car load out of the yard and on its way east. Such driveway to which teams have access. " Time is 
overloading of cars may some day breed trouble-that money " everywhere, and it is not right to cause a 

buyer to l ose the use of a 
team and one or more em- . 
ployes for perhaps half a 
day in the labor of " start­
ing a car load," sim ply  to 
accommodate a shipper in 
his desire to ship, say, 500 
feet more lumber in a cal' 
than there is any reawn 
for.-N. W. Lumberman. 

• • •  
O u r  New Navy. 

The Marine'Joul'nal says : 
As a bit of a warning to 
those of our Washington 
authorities w h o  w o n  I d 
blindly follow the lines l aid 
down by . foreign build ers 
of war ships and great 
guns, it  is well to note that 
the English papers state 
that " the machinery trials 
of the new steel armor 
plated cruiser Narcissus 
have " again proved unsuc­
cessful ."  Viewed in the 
light of Captain Bunce's 
late report on the defects 
of the Atlanta, and its sis­
ter ship, the Boston. built 
on the same lines, yet un­
tested, t h i s  information 
shows that absol ute perfec­
tion is not yet assured by 
following foreign m odels. 
And it fs also interesting 
to note that American ship­
bui lders foretold a number 
of the defects in the Atlan-

Her descendants, having 
changed owners in Amed- THE SHORT-HORNED COW TENTH DUOHESS OF " GENEVA. 

" ta demon strated by the 
late trials, Would it not be 
well to build one .war ship 
on a thoroughl y  American 
model, untrammeled by 
foreign precedents where 
connter to our own ideas Y 
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THE NEW PHONOGRAPH. 

(Continued It'om first page. ) 
other well known inventions. He has recently devoted 
much time to the phonograph, and has not only per­
fected the instrument itself, but has establ ished a 
factory provided with special tools for its manufacture, 
in which phonographs are to be turned out in large 
numbers, with interchangeable parts. 

revolves, causing the point of the speaking diaphragm I perfection-u pon the regularity of its speed , the sus­
to traverse the path made by the recording needle. As ceptibil ity of the wax cylinder to the impressions of the 
the point of the curved wire attached to the dia- needle, and to the del icacy of the speaking diaphragm. 
phragm follows the indentations of the wax cylinder, No attempt is made in thi s  instrument to secure loud 
the speaking diaphragm is made to vibrate in a man- speaking-distinct articulation and perfect intonation 
ner similar to that of the receiving d iaphragm, there- have been the princi pal ends sought. 

The original instrument above " referred to is shown 
in one of our cuts, which is a reproduction of the en­
graving published in this journal just ten years ago, 
in the issue of December 22, 1877. This instrument 
consists of three principal parts-the mouthpiece, A. 
into which speech is uttered ; the spirally grooved 
cylinder, B, carrying a sheet of tin foil which receives 
the record of the " movements of the diaphragm in 
the mouthpiece, A ;  and a mouthpiece, D, by which 
the speech recorded on the cylinder is reproduced. In  
this  instrument the shaft of the cylinder, B, is  provided 
with a thread of the same pitch as the spiral on the 
surface of the cylinder, so that the needle of the receiv­
ing mouthpiece is enabled to traverse the surface of 
the tin foil opposite the groove of th!l cylinder. By 
careful adj ustment this instrument was made to repro­
duce familiar words and sentences, so that they would 
be recognized and u nderstood by the listener ; but in 
general, in the earl y phonographs, it was necessary that 
the listener should hear the sounds uttered into the re­
ceiving mouthpiece of the phonograph to positively 
understand the words uttered by the instrument. 

In the later instruments, such as were exhibited 
throughout the country and the world, the same diffi­
culty obtained, and perfection of articulation was 
sacrificed to volume of sound. This was necessary, aB 
the instruments were exhibited before large audiences, 
where, it goes without saying, the instrument to be  en­
tertaining had to be heard. These instruments had 
but one mouthpiece and one diaphragm, wh ich an­
swered the double purpose of receiving the sound and 
of giving it  out again. Strangely enough, the recfln tly 
i m proved phonograph is more like the original one 
than any of the others. It is  provided with two mouth­
pieces, one for receiving and one for speaking. 

The new phonograph, which forms the subject of 
the larger illustration, i s  of about the size of an ordinary 
sewmg machine. In its construction, i t  i s  something 
like a very small  engin e  lathe ; the main spindle is 
threaded between its bearings, and is prolonged at one 
end to receive the hardened wax cylinder upon which 
the sound record is made. Behind the spindle and the ' 
cylinder is a rod upon ,vhlch is arranged a slide, having 
at one end an arm adapted to engage the screw of the 
spindle, and at the opposite end an arm carrying a 
pivoted head, provided with two diaphragms, whose 
positions may be instantly interchanged when desirable. 
One of these diaphragms is turned into the position of 
use when it is desired to talk to the phonograph, and 
when the speech is to be reproduced, the other dia­
phragm takes its place. The diaph ragm which re­
ceives the speech and makes the impression s upon the 
cylinder is shown at 3 in one of the small cuts. 

A highly magnified section of the phonograph cyl in­
der, showing the indentations, i s  illustrated ; A repre­
senting a section of the face of the cylinder, B a. 
transverse section of a portion of the cylindrical wax 
shell, and C showing a less magnified face vie w of a 
small portion of the cyl i nder. 

The new phonograph is to be used for ·taking dic­
tation, for taking testimony in court, for reporting 
speeches, for  the  reprod uction of vocal music, for 
teaching languages, for correspon dence, for civil and 
military orders, for reading to the sick in hospitals, 
and for various other purposes too numerous to men­
tion. 

Imagine a lawyer dictating his brief to one of these 
little machines ; he may talk as rapidly as he chooses, 
every word and syllable will I:>e caught upon the deli­
cate wax cylinder, and after his brief is  complete h e  
may transfer the wax cylinder to the phonog raph of a 

• copyist, who may listen to the words of the phono­
graph and write out the manuscript. The instrument 
may be stopped and started at pleasure, and i f  any 
portion of the 8peech is not nnderstood by the t ran­
scriber, it may be repeated as often as n ecessary. 

THE FIRST PHONOGRAPH. 

by faithfull y reproducing the sounds uttered 
rflceiving mouthpiece. 

In a similar manner a compositor may set his type 
directly from the dictation of the machine, without the 

i nto the necessity of " coPY, " as it is now known. 

A crucial test of  the capabilities of this machine 
was recentl y made in our p resence; at Edison's labor­
atory, near Llewellyn Park, Orange, N. J. A paragraph 
from the morning newspaper was read to the machine 
in  our absence, and whoo upon our return to the in� 
strument it was reproduced phonographically, every 

A 

PHONOGRAPHIC RECORD MAGNIFIED. 

M r. Edison informs us that the whole of Nicholas 
Nickleby could be recorded upon four cylinders each 
4 inches in d iameter and 8 inches bng, so that one of 
these instrumen ts in a private circle or in a hospital 
could be made to read a book to a n mpber of persolls. 
The m ultiple earpiece by which this is accomplished 
is sh own in one of our engravings .  

The little wax cylinders upon which the record is 
made are provided with a rigid backing an d the cyl­
inders are made in different lengths ; the shortest-l 
inch long-having a capacity of 200 words, the next 
in size 400 words; and so on. These cylinders are very 
l ight,  and a mailing case has been devised which will 
admit of mailing the cylinders as readily as lettns are 
now mailed. The recipient of the cylinder will place it 
on his own phonograph and listen to the phonogram 
-in which he will not only get the sense of the words 
of the sender, but w ill recognize his expression, which 
will of course have mllch to do with the interpretation 
of the true meaning of the sender of the phonogram. 

A very interesting and popular use of the phono · 
graph will be the distribution of the songs of great 
singers, 'sermons, and speeches, the words of great men 
and women, music of many parts, the ·voices of animals, 
etc. , so t.hat the owner of a phonograph may enjoy 
these things with little expense. 

It may even be pre8sed i nto the detective service and 
used as an u n impeachahle witness. It will have but 

one story to tell, and cross examination cannot 
confuse it. 

E xtensive preparations for the manufacture 
of the phonograph have been made, and it  is 
probable that within a short time these instru­
ments will be as common and as i ndispensable 

. - - . . • . .  � 
" as the sewin� machine or the type writer. 

Til e Trial of the Ullicago. 

The needle by which the impressions are made 
in the wax is attached to the center of the dia­
phragm, and pivotally connected to a spring 
arm attached to the side of the diaphragm cell .  
The device by which the speech is  repl'OClice<] 
is shown i n  section at 4. The cell contahls a 
delicate diaphragm of gold beater's skill, to the 
center of which is secured a stud connected 
with a small curved steel wire, one end of which 
is attached to the diaphragm cell. The spindle 

RECEIVING DIAPHRAGltJ.. SPEAKING DIAPHRAGM. This new war steam!'r lately went on her first 

of the phonograph is rotated regularly by an electric 
m otor in the base of the llIachine, which is driven by 
a cunent from one or two cells of battery. The Illotor 
is  provided with a sensitive governor which causes it 
to maintain a very uniform speed. Motion is  transmit­
ted from the Illotor to the spi ndle by beveled friction 
wheels. The arm which carries the d iaphragms is pro­
vided with a turning tool for smoothing the wax cylin­
der preparatory to receiving the 
sound record. 

The first operation in the use of 
the machine is  to bring the turning 
tooi i nto action and cause it to 
traverse the cylinder. The turning 
tool is then thrown out, the car­
riage beari lJg the diaphragms is 
r!'turn ed to the position of starting, 
the receiving diaphragm is placed 
in the position of use, and as the 
wax cylinder revolves, the dia­
phragm is vibr.ated by the sound 
waves, thus moving the needle so  
a s  to cause it to /lut  into the wax 
c);l i nder and produce indentations 
which correspond to the move­
ments of the diaphragm. After 
the record is made, the carriage is 
again returned to the point of start­
ing, the receiving diaph ragm is re­
placed by the speaking diaphragm, 
and the carriage is again moved for­
ward by the screw, as the cylinder 

word was distinctly understood, although the names, 
l ocalities, alld the circulllstances mentioned in the ar" 
ticle were enti rely new and strange to us. Another 
test of the perfect ion of the machine was the perfect re­
prod uction of whbtling and whispering, all the im per­
fectiolls of tone, the half tones and mod ulations even, 
being faithfully reproduced. The perfect performance 
of the new instl'llment depends upon its mechanical 

THE PHONOGRAPH IN COURT, 

trial up Long Island Sound. Capt. Robeson, 
commanding the Chicago, and Mr. Thomson, her chief 
engineer, report that the trial was successful ; that her 
engines worked easily and with n o  !lign of weakness, 
and that she llIade an average of fifteen ·knots per 
hour, reckoning on the resistance of the tides, in a trial 
of six consecutive hours. The pounding and t h u m ping 
notice"d i n  the first dock trial of her engines disappeared 
with the alteration of t.he valves ; there was no need 

of resorting to forced draught ; her 
steeri ng capacity was all that could 
be desired ; she was stead y and free 
from immoderate vibrations. 

In the Chicago's trial on the 
Sound the horse power developed 
has not yet been official l y  made 
known, bnt it is believed to  be less, 
on an average, than the 5,000 which 
the contract calls for. The average 
speed secm:ed is also somewhat less 
than was expected, as it was thought 
that th i s  might be near sixteen 
knots. Stil l ,  on the whole, the re­
sults are thought satisfactory. The 

" type of engines used is  wholl y ex­
perimental in war vessels, though 
known to a small extent on mer­
chant· steamships. . 

• • •  
A VERY useful polishing powder 

for metals and glass is made of very 
finely ground glass mixed with a 
small proportion of dried soda ash, 
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FILM PHOTOGRAPHY. raised upward through the slotted side uprights and 

The desire of amateur and professional photograph- clamped, then the lens board on the front may also be 
ers to employ a substitute for glass in photography, on pushed upward as shown. This feature is of great use­
account of its excessive weight and liability to break, fulness in photographing objects of great altitude, such 
has led to the introduction of paper as support for the 
sensitive film and to the manufacture of improved and 
new apparatus especially designed for operating the 
paper. 

A negative on paper answers all the requirements of 
one on glass, except that it requires a trifle longer tilue 

Fig. S.-THE DOUBLE RISING FRONT. 

as high buildings, church steeples, etc. , enabling the 
operator to get pictures w ithout distortion of lines. 

In Fig. 4 is seen the new construction of the ground 
glass frame, and the peculiar mode of fastening it to 
the reversible back frame of the camera. 

The curved m etal end pieces at the bottom are at-Fig. I.-EASTMAN CAMERA WITH ROLL HOLDER 
ATTACHED. • tached by a short link. When used for focusing, this 

link is pushed in ward, which allows the ground glass to 
shut up tightly against the frame, as shown i n  Fig. 5. to print from ; but quite recently this objection has 

been overcome by the  production of a specially pre­
pared film, which may be readily separated from its 
paper support after exposure and development, and 
afterward transferred to a transparent, flexible gelatine 
support, thereby m aking a negative equal in every re­
spect to glass, and also superior to it from the fact that 
it is non-breakable, more compact, Illore durable, and 
can be printed from on both sides, adapting it readily 
for photogravure purposes, for which reversed nega-' 
ti ves are req uired. 

. 

For the civil engineer, geologist, mining engineer, 
and touris't the film is especially useful, since the weight 
of glass is avoided, and supplies may easily be obtained 
through the mails. 

We illustrate a new form of camera, adapted for use 
with a special roll holder or with the ordinary plate 
holder. as the operator Illay wish. 

Fig. 1 represents a perspective view of the improved 
Eastman interchangeable camera, in which are to be 
seen the valuable points desirable in a camera : a front 
focus, an excellent double rising front, a novel yet sLn­
pie means of obtaining a horizontal swing, a device for 
making a side swin g, a peculiar but practical plrtn of 
attaching the ground glass to -the back, by lLe::..ns of 
which it is instantly adaptable for focusing when 
either a roll holder or a plate holder is employed, a re­
versible back, enabling the operator to take pictures 
u pright or horizontally,  and a special construction of 
the bed, which permits the entire back and bellows to 
be removed and replaced with another hack and bel­
low!'! of larger or smaller d i mensions. In addition to 
all these merits, the camera is made of the very best 
mahogany, is ):lighly finished, extremely strong, very 
compact, l ight, and rigid.  

In Fig. 2 is seen the back removed from the bed of 

Fig. 2.-CAMERA WITH BACK REMOVED. 

the camera, and how different sized backs may be 
adapted tb one bed. 

The curved slotted spring catches at the top, when 
pushed outward : slip over a pin on the end of the 
ground glass fraUlA, and lock it as in Fig. 5. 

Fig. 4.-THE ADJUSTABLE GROUND GLASS. 

After focusing, if an ordinary plate holder is to be 
used, the ground glass frallle is pulled outward, as in  
Fig. 6 ,  and the holder pushed in between it  and the 
back and clamped thereto. When the thicker roll 
holder is  employed, the ground glass h angs down, as in 
Figs. 1 and 4. 

Fig. 7 shows an exterior perspective view of the im­
proved Eastn:.an-Walker roll holder, adapted for hold­
ing a spool of sensitive paper behind the camera. 

In Fig. 8 llIay be seen the special im provements re­
cently perfected. Formerly the working m echanislil 
for transfering the paper from one spool to the other 

The bot to III piece of the back is clamped to the bed Fig. 5. Fig. 6. 
by means of two thumb screws . . Slots are made in 
the two side plates on the bed to permit the vertical was supported on a metal frame attached to the re­
s-ide swing of the bottom plate. movable back board. Now this frame is dispensed with 

Fig. 3 i l lustrates the ad vantages the camera possesses and the spool!!' instead are secured diractly to and be· 
in  having a double rising front and a swing backward tween the two wood sides of the box, while the front is 
of the front frame. It also shows the way in which the I covered by a removable frame holding the dark slide, 
back of the camera swings oil the pivot at the end of plainly seen in the lower view in Fig. 8. Besides these 
t he uprii'ht at'm. The entire front of the camera iii improvements, special mechani�lll has been introduced 

for indicating the number of exposures that are made. 
The changes have made the holder much li�hter, morlj 
accessible, and more complete . . . 

It has been the study of the manufacturers to invent 
methods and apparatus which wil l prevent fail ures and 
insure the successful working of the improved film. 

We have described but a few of the devices that have 
been devised. The simplicity of the film, its certainty, 
and easy handling make it  a most useful article for the 
photographe�� 

Ft,... 7.-IMPROVED ROLL HOLDER. 

We understand the Eastman Dry Plate and Film 
Co. , of Rochester, N. Y., the manufacturers .of the 
above mentioned apparatus, are prepared to fUl'l,ish 
complete outfits and all accessories to any wishing in-

Fig. S.-INTERIOR AND SLIDE FRONT OF THE ROLL 

HOLDER. 

formation, and will SAnd,  on application, a descriptive 
catalogue, and for two 2 cent stamps a sample film 
negative made by their procAss. 

• • • I .  
ED�ravlll� with Mercury and i ts Salt •• 

It is known that when mercury is deposited on a 
metal, fatty lithographic ink will not " take " upon it 
when an inking roller is passed over it, and that the 
black adheres to the untouched parts of the metal. 
If a well polished and olean plate of zine is taken, 
and a design is traced thereon with mercury, the de­
sign will appear in brili ianF white upon the gray back­
ground of the z inc. After tracing the design an in­
taglio plate can be obtained by plunging the plate, 
without being coated w ith varnish, into a bath con­
taining 100; parts of water and two parts at least of 
n itric acid. The action of the acid is very rapid, and 
for a long time only attacks the parts touched by the 
mercury. When deep enough, it can be used for litho­
graphic work. If, instead of nitric, hydrochloric acid 
is used, the contrary effect takes place. The unaffected 
zinc is strongl y  attacked, and the traces of the lIIer­
cury give a relief plate which can be used for ordi­
nary typographical work. 

If the operator does not wish to draw upon zinc, 
the design can be traced upon paper with a salt of 
mercury. The sheet of paper being then applied for 
two hours to a plate of z inc, the drawing is sharply 
reproduced in white l i nes of amalgam on the gray s.r­
face of the metal, just as· if i t  had been traced directly. 

The same result is obtained if the design is traced 
upon paper with a sticky substance (ink containing 
gum or sugar), and if i t  is dusted over with a mercury 
salt i n  fine powder. On d usting off the surplus and 
applying the sheet containing the design to a plate of 
metal, the same result is obtain ed. 'l'he same result is 
obtained if a newly printed proof is used, and is dusted 
with mercury salt while the ink is still wet and sticky. 
All the lines thus reproduced are chemically engraved, 
as has been described above. The same results are 
obtained by dusting w ith mercury salts a photographic 
carbon print containing a gummy substance, and the 
effect of half tints is even secured . 

Biniodide of mercury is ·the salt to use.-Memorial 
Industrielle. 

• • • • • 
M utually Belldited. 

Some employers are in the habit of presenting their 
employes with books treating upon such subjects as 
pertain to the class of business i n  which they l!-re en­
gaged. It is  a good idea, as both the giver and recipient 
are thus mutually benefited. Other employers furnish 
a library of well selected books and a reading room, to 
which all their help have access, which is  a still better 
scheme. A catalogue comprising mOl'e than one hun­
dred pages, containing a list of several hundred books, 
useful and practical , in every department of science, 
engineering, mechanics, architecture, optics, etc. , h as 
been prepared with great care by the editors of this 
paper, and will be mailed free to all applicants. Th& 
catalogue states the price by mail for each book or 
series of works. 
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A COMBINED HAY RAKE AND TEDDER. 

A machine which may be changed, at will, either to 
rake or ted hay, which is also light-running, without 
cog gearing, springs, and other unnecessary parts, and 
which the driver can change, as desired, from one ser­
vice to the other without leaving his seat, has been 
patented by Messrs. Israel L. Landis and Albert and 
Anthony Iske, and is shown in the accompanying il­
lustrations, one view representing the work of tedding, 
and the other of raki ng hay. The frame or truck 
has han gers in which is journaled the main axle, one 
of its w heels having a pawl lever engaging a ratchet 
on the shaft, to rotate i t  when the machine i s  1ll0V­

J titntifi t �tutritlu. 
that the animal was very neal'-sighted, and an occu­
list took the necessary measurements, and. sending to 
New York, had a pail' of concave spectacles made ex­
pressly for Dobbin. When the farmer tried them for 
the first time, the horse appeared to be startled, but 
recovering from his surprise, manifested every symp­
tom of pleasure. They are made so as to be firmly 
fastened in the headstall, and cannot be worn with­
out that piece of harness. " When I turn him out to 
pasture," said the farmer, " he feels uneasy and un­
comfortable without his goggles, and last Sunday he 
hung around the barn and whinnied so plaintive like 
that I took out the bit and put the headstall and 

[DECEMBER 3 I ,  1 887. 
in comparison with steel that the new aluminum copper 
alloy may be adopted in the construction of machinery 
for the vessels of the navy. While it is true that the 
cost pel' pound of the bronze exceeds that of steel, the 
fact that intricate castings can be made from it counter­
balances the item of greater first cost. The expense in­
cident to forging and shaping steel will be largely saved. 

But it is not only for machinery that' there is an out­
look for the bronze. It may yet prove the sol vel' of the 
problems involved in the construction of large cannon, 
In spite of the work done by Krupp, Armstrong, Whit­
wor'th, and De Bange, the construction of heavy ord · 
nance has not yet been b r 0 u g h  t t o  perfection. 

The tendency is to con­
struct built J Up cannon. 
But these inevitably in­
volve elements of weak· 
ness. The jars and heating 
to which they are subject­
ed strain their many joints. 
In service, large pieces of 
this construction have al­
ways proved wanting. A 
cast metal gun, if the metal 
possessed the proper quali­
tieE, would seem the per­
felltion of ordnance. 

ing forward, but allow the 
shaft to remain idle when 
backing, t o  prevent  un­
necessary turning of the 
tedding teeth. The pawl 
lever is al lowed to spring 
laterally, a n d  i s  moved 
back of a pin fixed to one 
of the spokes o( the wheel 
t o  d isengage t h e  pawl 
when the machine is used 
as a .rake, and adj usted 
front of the pin when used 
as a tedder. The tedding 
or rake teeth are arranged 
in sets, clamped between 
heads, preferably made of 
cast metal and semi-cylin­
drically recessed to set over 
a paral lel s h a f t  having 
beari ngs i n  t h e  m a i n  
frame, and turn partially  
thereon independent 0 f 
each other. The lower por­
t ions of the heads have 
rearward cam projections 
and forwardly projectin g  
lips, th� cam extension::; 
on t h e  h e a d s  engaging 
arms on thl\ main shaft to 
operate the sections alter­
nately when the machine 
is employed as a tedder, 

LANDIS COMBINED RAl{E AND TEDDER-TEDDING THE HAY. 

In aluminum bronze i t  
i s  possi ble that this metal 
may be found. It was the 
subject of a recent lecture 
at Annapolis, by Mr. A. E. 
Cowles. He began by al­
luding to experiments with 
ordinary bronze for can­
non, as recently conducted 
in Austria. He said that 
for gun manufacture he 
would start with an alumi· 
num compound of 70,000 lb. 
tensile strength per square 
inch. I t  s e I a s t i  c li mit 
should be 23 000 lb. pel' 
square inch. This means 
that, if  such a stress was 
applied t.o i t, it would, on 

bnt clearing the arms when the machine is doing rak­
iug duty. The main shaft has an adj ustable collar, 
by means of which the longitudinal movement of the 
f;arne Illay be limited so as to bring the tappet arms 
into range with the respective carns, this being ac­
complished by a lever near the front of the main 
framEl, while a foot rest or l ock frame is provided with 
detents by which the lEWer is held in position, as 
the machine may be used for a rake or tedder. A 
lever with its handle near the d river's seat can be 
operated to raise the rake teeth, being connected with 
a longitudinal bar to hold the rake teeth to move 
simultaneously when desired, the bar having a weight­
ed lever under control of the driver by which it Illay 
be operated to set an d unset the rakes. A transverse 
bar carries clearing arms which extend rearwardl y  be­
tween the rake teeth, and this bar may be clamped to 
hold the clearing fingers at any desired i nclination. 
The driver's seat is  pivoted, and has a slotted shan k 
which is adj ustably secured to an inclined standard. 
The operating hand lever is used for raising and de·  
pressing the rake teeth, to gather the hay on the forks 
and deposit it in wind rows, and in the upper head of 
each rake or ted del' section is a spring to keep the 
rake teeth yieldingly down to their work. As a ted 
del', the machine is design­
ed to slowly aud effectually 
turn the hay over, separat­
ing the bunches so as to 
permit a free circulation 
of air through all parts, 
and facilitate its proper 
drying. 

For further information 
relative to ' this invention 
address Mr. Israel L. Lan-
dis, Lancaster, Pa. 

I • •  
A Horse In Spectacles. 

In the last issue of Ithe 
SCIEN1'IFIC AMERICAN we' 

published an account of 
the experiment of fitting 
spectacles to a short-sight­
ed h o r s e, i n  England, 
which h ad proved satisfac­
tory, and now we have to 
record a similar experiment 
by a farmer up in Connec­
t i c  u t. A con tern porary 
th us describes it : '  

goggles on him, and he was so glad that he  rubbed my 
shonlders with his nose. 'l'hen he kicked up his heels 
and danced down to the pasture. You ought to have 
seen him. I hate to let him wear specs all t!:le time, 
though, for fear he will break them. " 

.. . 0 ' " 
Aluminum Bronze Cor Cannons and lUacblnery. 

The extraordinary properties possessed by the alum­
inurn alloys has for upward of a year been a subject of 
frequent comment. It has been suggested as a ma­
terial for structures in which lightness was to be COIll­
bined with strength. Recently some tests under 
government auspices have been made at the Water­
town arsenal by the testing machine illustrated in our 
last issue. The alloy tested was aluminum b ronze, a 
compound characterized by the presence of copper and 
aluminum. The former Illetal' forms by far the lar�­
est portion. The tests were applied to the grade known 
as A 3. One sample cast in sand gave a tensile 
strength of 53,000 lb. to the square inch, and an elonga­
tion of 6'2 per cent before breaking. Auother sample 
of the same Illetal cast in chilled moulds resisted a 
strain of 67,000 lb. before giving way. The elongation 
was 13 per cent. 

These very extraordinary figures I!Ppear so favorable 

being released, return perfectl y to i ts original con­
tour without permanent deformation. Having cast 
the gun, he would next force mandrels through the 
bore to compress the' metal near ' it, which would in­
crease the strength of the critical layer of metal that 
first receives the strain of the explosion to 100, 000 lb . 
per square inch. The elastic limit would be thus in­
creased for the same layer of metal to 60, 000 or 70,000 
lb. Such a gun, the lecturer believed , would stand four 
times the strain that can be endured by a built-up gun. 
. There is no question that there is food for much 
t.hought in the suggestion, and that the new metal 
should be critically experimented with. The ordnance 
of Europe is far from perfect, as we have said If it 
was ascertained that the bronze was all that it

' 
seems 

to be, if it was found that. it was manageable for large 
castings, and was not su bject to erosion in the bore 
the government of this country could at one step be: 
come the equal of other lands in artillery. In using a 
metal that can be cast, and that is benefited by chi ll­
ing, the plant would be simplified and a rapid produc­
tion of guns would be insured. 

• I e  J "  
M e tallic DerIvatives of A ce tyl.aceto n e .  

The author has shown in forlller  melllOirs that the 
hydrogen atoms 0 f t h e  
cen t ral  chain, CR., charac­
teristic of Metyl-acetone, 
present rema.rkable analo­
gies with the hydrogens of 
the acid hydroxyls. They . 
are not attacked by the di ­
rect action of chlorine, and 
they can be easily substi· 
tuted by sodiuln .  He now 
shows that acetyl-acetone 
and its homologues act 
upon metallic salts like 
true strong acids, and that 
we may thus obtain with 
all the metals a new class 
of definite crystalline COlli ' 
pounds, the acetyl·aceton­
ates, answering to the ge­
neral formula (C.R , O.)nM, 
M being a metal of n atolll' 
icity.-Alphon8e Combes. 

---.. -: .. ---

A horse with goggles was 
one of the attractions at 
Bridgeport, Conn. ,  a short 
t i m  e ago. (!,he Manlius 
farmer w h o  owned h i m 

said he discovered recently LANDIS COMBINED RAKE AND TEDDER-RAKING THE HAY. 

VANILLIN is not a satis� 
factory s u b .s t i t  u t e  for 
vanilla, according to seye­
ral American pharmacists; 
Even when coumarin is 
added to the essence, the 
flavor gradually becomes 
weaker. 
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ENGINEERING INVENTIONS. 

A car coupling has been patented by 
Mr. Fred Tiedt. Sr. , of Euclid, Minn. It is a donble 

Can pIer designed to antomatically couple with an op· 
posing'coupler of like pattern, and with provision for 
conpling with the ordinary link drawhead w ithout 
changing the links or interfering with the arrangement 
of the improvement. 

A lubricator has been patented by Mr. 
Patrick Brownley, of St. John, New Brunswick, Canada. 
It' is  adapted for nse in counection with the steam 
chests of locomotive, hoisting, and other engines, and 
is made not to depend npon suction or the formation of 
a vacuum for ' the proper operation of the lubricator 
valves. 

. 

A car coupling attachment has been 
patented by Mr. Stephen D. Smith, of Spotswood, N. 
J. It. consists of a foldiug frame carrying a lever, a 
nose being pivotally mounted within the frame, and ar· 
ranged to support. the free end of the onter conpHng 
link and be held in position by the lever, making a 
.. three link coupling," which may be conpled without 
trainmen going between the cars. 

I '  • 
AGRICULTURAL INVENTION. 

A planter and drill has been patented 
by Mr. Russell Brock, of Gladstone, Ohio. This in ven. 
tion relates to a corn planter designed to open a furrow, 
clear the soil of weeds in advance of the shovel, pro· 
vide means for dropping the seed at regular intervals, 
and CQve{ the seed when dropped. 

• • •  
' !  MISCELLANEOUS INVENTIONS. 

A faucet has been patented by Mr, 
George W. Aldrich, of Brooklyn, N. Y. It has a loose 
removable and revoluble valve support or seat, of spider 
l ike or open work construction, within the adjustable 
nozzle section of the faucet, and a soft or flexible and 
elastic ball valve, preferably of rubber. 

A key hole guard has been patented 
bJ' Mr. Alfred J. Urlin, of Missonla, Montana Ter. 
This invention provides a slide block preventing persons 
seeing through the keyhole, or the admission of cold 
air, etc. ,  and also preventing the key from being turued 
from the outside, or from falling out of the lock. 

An explosive compound has been pa­

tented by Mr. Lncien G. Hensschen, of Paris, France. 
It is made with coal oil or naphthaline and glycerine, 
mixed with nitrate of potash or soda, suphuric acid and 
snlphate of iron, together with carbonaceous matter, as 
carbonized tan or sawdnst, and also snlphur. 

A reel has been patented Mr. Fred­
erick Eitapenc, of Oneonta, N. Y. It is intended more 
particularly for holding lead pipe in coiled condition, 
and safe from injury during transportation or shipment, 
the invention covering cer�ain novel featnr�B of con· 
struction and combinations of parts. 

A jail window has been patented by 
Donald McDonald, of Louisvil l e, Ky. Combined with 
gratings set in' grooved stones is a hinged or swinging 
sash, with connecting rod and operating cord, to pre· 
vent tools and other things being handed in to prisoners, 
while providing for the admission of l ight and air. 

A tablet binder has been patented by 
Mr. William 'R Pearson. o f  Jacksonville, Ill. Com· 
bined with covers and a flexible back is a metallic strip 
connected to the back and formed with a lug or ear. a 
folding clip and side clips, it being feasible .to nse a 
single binder for a nnm ber of tablets in snccession. 

An oven door has been patented by 
Mr. John R. Conrad, of Long Pine, Neb. It has a T· 
shaped openi ng covered with graduated transparent 
material, a securing plate and a socket in which is a 
thermometer, for accurately indicating the heat of the 
oven, and for inspecting its contents withont opening 
the door. 

A pegging j ack has been patented by 
Mr. Nathaniel Kinney, o f  Amity, Democracy P. O., 
Ohio. I t  is made in sections so connected that the 
npper section carrying the sh.oe clamp may be raised 
and lowered to adapt it to different heights, the inven· 
tion covering various Dovel features of construction and 
arrangement of parts: 

A longitudinally expanding roller has 
been patent.ed by Mr. Arnold W. Schlichte, of New 
Y or" City. It h(ls sheathing plates arranged to be 
moved backward and forward npon the face of the 
roller, the plates being gradually drawn outward as the 
roller moves forward. and rapidly forced inward as 
tlley arrive at a certain predetermined point. 

An elevator gate has been patented by 
Mr. Eugene F. Hardin, of LiLcoln, Neb. It is fitted to 
slide in vert.ical guides fixed to the side posts at the 
�haft openinl1:, these posts being hollow to receive 
weights, making a simple and effective safety gate 
which will be opened automatically by the rising car­
riage, and closed automatically as the carriage farther 
ascends or descends. 

A gate has been patented by Mr. Gus 
H. Ingersol l ,  of  Franktown, CoL It is adapted to be 
opened and closed by the wheels of passing vehicles, or 
may be opened from the vehicle while horses are travel­
ing either way toward the gate, and may be automati· 
cally closed behind the vehiCle, the invention covering 
various novel features for the making of. a simple and 
inexpensive gate. 

An egg beater and mixer . combined 
has been pate;ted by Mr. Louis Rosenkranz, of Rhine· 
beck, N. Y. It is so made thllt as a crank shaft is  re­
volved beaters are carri.ed amund a central shaft to cut 
and agitate the material in the body of the receptacle, 
elevating it also from the bottom toward the top, the 
action of the apparat.s being such that it not only beats 

the material, but thoronghly mixes it at the same time. 

A numbering head for printing presses 
has been patented by Mr. John G. Saue!. of New York 
City. It is made with a main casing and inner frame 

carrylDg the IlUIIlberlDg disks, arranged to receive au 

cftitufifit �mtritau. 
ant and in movement in the main casing from COlltaCt 
with the platen of the press, tbus turning the number· 
ing diSks for consecntively nnmbering the sheets as 
they are printed. 

A shutter fastener has been patented 
by Mr. James B. Kelly, o'f Canton, Miss. It is an ef· 
fective fastening both for the blinds and the window, 
which cannot be tampered with from the outside, and 
when the biinds are thrown open the device swings 
with the blinds ant of the way, while by it the blinds 
may be held closed in a convenient manner, both when 
the window is raised and when closed. 

A mouthpiece for speaking tubes has 
been patented by. Mr. Patrick McGunnigle, of New 
York City • .  It is composed of two main parts connected 
together back of the bell by a lap joint, in such way 
that the shaft and whistle have their aXIs at the dia. 
meter of the monthpiece, and thns avoid hinges and 
other details of construction of the ordinary form of 
mouthpiece. 

A machine for sharpening and gum­
ming saws has been patented by Mr. George P. Salten­
berer, of Ham burg. Ark. It is for use with gin saws, 
and has reciprocating files which operate simulta· 
neously and are drawn back out of contact with the saw 
teeth at the moment when the saws are being turned, 
the device being readily changed from a saw sharpener 
to a saw gummer, and being very rapid and efficient in 
operation. 

A wagon brake lever has been patent­
ed by Mr. George J. Riblet, Sr. , of Shinnston, West Va. 
A lever is fulcrumed on the brake hand lever, engaging 
with one end a fixed segment, a spring lever fulcrumed 
on the brake hand lever, provided with a segmental gear 
wheel arm, meshing into a segmental gear wheel arm 
formed on the other lever, making a lock for the lever 
of a wagon brake in which · the lever is firmly held in 
place when the brakes are applied. 

SCIENTIFIC AMERICAN 
B U I L D I N Q E D I T I O N _ 

DECEMBER N UMBER. 

T A B L E  O F  C O N T E N T S. 

1. Elegant \,late in Colors of a Suburban Dwelling 
costing 'about Nine Thousand Two Hundred 
and Fifty Dollars, with fioor plans, specifica­
tions, sheet of details, etc. 

2. Plate in Colors of a Dwelling erected near 
Wareham, Mass., at a cost of Twenty-eight 
Hundred Dollars, with full specifications, fioor 
plans, sheet of details, etc •

. 

3. The Shakespeare Memorial at Stratford-upon­
Avon. 

4. Perspective view and fioor plans of a Residence 
to cost Eight Thousand Dollars. 

5. Engravings of Five Tasteful Residences recent-
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to N S�, 1����'f.:r�o:! 
Hundred Dollars. 

6. Perspective view, detail drawings, specifica­
tions, roof, and fioor plans of a Two Thousand 
Five Hundred Dollar California House. 

7. Engravings showing interior and front view of 
Chateau of Casteluaudary. M. Aubry, Archi­
tect. 

8. Lea Hurst, Derbyshire, the home of Miss Flo­
rence Nightingale. 

9. Elevations and fioor plans of Homes of Factory 
Operatives at Willimantic, Conn. 

10. Bathing House and Saloon at Vittel. Built by 
Charlies Garnier, Architect, of Paris. 

11. Floor plans and perspective sketch for a Cot­
tage costing about Five Thousand Five Hun­
dred Dollars. 

12. Perspective view and fioor plans of a Cottage 
costing Four Thousand Two Hundred Dollars. 

13. Front and rear perspectives, with plans, for a 
Handsome Stable being erected in Brooklyn, 
N. Y. Cost, Five Thousand Five Hundred 
Dollars. 

14. Perspective view and fioor plans of a Residence 
for Five Thousand Dollars. 

15. Perspective view and plans of a Neat Dwelling 
costing Four Thousand Two Hundred Dol­
lars. 

16. Half page engraving of the John Crouse Memo­
rial College for Women, Syracuse l,Tniversity, 
Syracuse, New·York. 

17. Plans for a French Cottage, Hotel de Peintre, 
Meudon. • 

18. Miscellane.ous Contents : O{!tical Refinements 
inArchitecture.-Testing Pile Protecting Com­
pounds. - Our Fore�try Problem. - Bamboo 
Tree. - Fire-proof Structures, iIlustrated. ­
Construction .of Chimney Flues. - Roadside 
Plantations of Trees in Belgium.-An Egyp­
tian Temple.-The White Ash.-Ornamental 
Keystones, three iIlustrations.-Sawdust, how 
Utilized. - Fire Bricks. - Improvements in 
Making Portland Cement. - 'J'yphoid Fever 
Carried by Well Water.-An Unsafe Church. 
- Cedar Pavements. - Hemlock for Paving 
Purposes. - Collapse of Walls of Burning 
Buililings.-Relative Value of Wire and Cut 
Nails.-How to Build an Ice House.-Look to 
your Drain Pipes and Wells.-Arch Construc­
tion.-New Form of Chimes for Churches, iI­
lustrated.-Painting.-Removal of Chimneys. 
-The Back Yard.-Pine Woods.-Sketch of 
Thomas Ustick Walter.-Roburite, a New Ex­
plosive, with illustrations.-Iron Beams in Place 
of Wood.-Gangways v. Staircases.-How we 
have Grown.-A Great Building.-Proportions 
of Rooms.-How a Marble' Statue is Made.­
The Wainwright Horizontal Feed Water Heat­
er, illustrated.-An Improved Double Surface 
Planer, iIlustrated.-How to Make a Cheerful 
Fireplace, iIlustrated.-The Sounding Board 
in St. Paul's Cathedral.-Gleason's Double Sur­
face Planer, iIlustrated.-The Popular • •  For­
tune " Hot Air Furnace, illustrated.-An Im­
proved Hand and Foot Power Band Saw, illus­
trated.-Plants for Room Decor�tion. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book 'p'ages; form­
ing, practically,. a  large and splendId MAG�INE 
OF ARCHITECTURE, richly adorned with elegant 
plates in colors and with fine engravings, ilIustrat­
mg the most interesting examples of Modern 
Architectural Construction and allied subjects. 

The Fullness, Richness, Cheapness, and Conve­
nience .of this work have won for' it the LARGEST 
CIRCULATION of any Architectural publication in 
the world. S:>ld by all newsdealers. 

MUNN & CO., PUBLISHERS, 
361 BroadWll¥. New York. 

.special. 
A NEW MINISTERIAL EXPERIENCE. 

One year ago IHSt December the pastor of a church In· 
Philadel phia was forced to surrender his pulpit. and. 
acting on his physician's advicet with his young wife 
sou/.tht the warmer climate of �'lorida. Both were con­
sumptive, and when it became evident that the yonng 
minister must relinquish a future that promised so muchj 
he was broken lin spirit. Together tbese two alllicted 
persons traveled toward the milder latitudes. It seemed 
a journey to deat.h. Nothing more patbetic haM been 
seen since Charles and Mary Lamb set out hB:>nd in hand, 
and with tearful eyes, toward the madhouse to which 
they had self-condemned themselves. The parting from 
their friends and parishioners at the railroad station was 
a1fecting in the highest degree. Several longl weary 
months followedi in which the hoped-fur improvement 
was awaited. It came not. Both man and wife gradu­

ally grew weaker. The little cottage they had taken at 

Jacksonville finally began to lack necessary comforts. A 
small negro servant had to be discharged because she 
could no longer be paid. Then the despairing young 
wife took to her bed, and rapidly grew worse. One good 
lady assumed that death was inevitable, and hoped only 
to make the end as painless as possible. In her mission 
of kindness she encountered a hale old gentleman who, 
after he had given her a ten dollar n o.te, added : " I  will 
do more. I will send that unfortunate woman my Com­
pound Oxygen . I always take it with me to cure sudden 
colds or throat affections ; but 1 know what it can do 
even in desperate cases." In a few m inutes he was 
ready, and accompanied the noble hearted Indy to the 
house of su1fering. Hot water was ,readily. procurable) 
and in a brief time the commmptive was inhalin� the 
Com pound Oxyen, evolved from one of Drs. Starkey & 

Palen's Home Treatments. At the end of a week notable 
improvement in the womants condition set in. The end 
of another week's treatment found her seated in a chair 
on the porch, and she was 800n after able to wal k about. 
Meanwhile full advice had been received from Dr . .star­
key as to the Compound Oxygen, two Home Treatments 
bad arrived, and the minister began to give some atten· 
tion to his own case. Friends gathered around them 
amid the J .... and of Oranges� and now they are both in a 
degree of heaJth that enables the pastor to re.urne his 
pulpit and his good wife the care of her own home. 

A val uable and interesting pamphlet on the meth ods 
of manufacture and of treatment by Compound Oxygen 
is sent free to all who desire it, by Drs. Starkey & Palen. 
1529 Arch Street, Philadel phia. 

.special �ofice4 
The following is a copy of a testiILonial received by 

the Star Machine Co., of B u ffalo, N. Y. ; 
Navy Yard, New York, July 5, 1887. 

SIR :-In obedience to your order of the 9th of June (a 
copy hereunto attached), to make a careful and thor. 
ougn test of the Star Machine Co. 's Improved Portable 
Forge, the Board met on J une 28 and proceeded to carry 
out said order. 

Forge No. 8, as per circular appended, was the ODe 
chosen for trial, it being best buited fOf purposes under. 
the cognizan ce of the Bureau of Steam Engineering, for 
use on board of ves�els. 

After a fire had been well under way, two pieces of iron, two inches in diameter, were brought to a. welding 
heat i n  five (5) minutes and a cleao, smooth weld made. 

The blast is excellent and continuous : the frame of 
the forge weH braced, and set screws are so arranged as 
to take up the lost motion of the shaft and other parts. 

In conclusiop. we beg to state that it is the best Port· 
al.lle Forge that has come under our notice. and we 

Woodworking machinery, planers and matchers. 
moulders, BcroH an d  band saws, tenoners< mortisers, saw, 
Clapboard and shiullrle mills. saws, belting, shafting. and 
miH supplies. Send for catalogues and obtain our 
prices. W, E. Drew , agt., 8. C. Forsaith Mch . . Co., Man­
chester, N. H. 

Among the fertilizer works nsing the Stnrtevant Mill 
for pulverizing phosphate rock may be mentioned the 
Pacific G uano Co., Woods Holl . Mass. i Walton & 

Whann Co . ,  Wilmingtont Del . j Etiwan Phosphate Co., 
Charleston, S. C. ; Bowker li'ertilizer Co., Elizabethport. 
N.  J . •  al l of whom are greatly plea.ed with the work 
done, and consider it the best and most economical pro­
cess that can be adopted. 

Large and small punch presses and machine tools. 
S.  M. York, Cleveland, O. 

Saws-How to straighten and gum all kinds. See p. 
881. 

Wanted by a Brick Manufactnring Co.-A good 
draughtsman. Also a first clas&. inechanic as foreman. 
Address box 87, Lancaster, Pa, 

Silver Plating withont a battery.-Silver held in solu­
Uon. No acids, no quicksilver. Quick, sure, cheap. 
Send for circular. R. T. Ladd, 46 Beekman St., New York . 

For combination lathe chucks, with bodies and jaws 
ground true .: two spindle machines. for drilling and 
reaming centers ot shafts 3' I and less diameter i taps, 
dies, thread tools, small bench drills, for amateurs and 
machinists ;  and for reliable automatic grain we ighers , 
address the Pratt & \V hitney ('u., Hartford� Con n., 
U. S. A .  

Latest Success ! Marion Waltz. Send f o r  c.opy. Prir.e. 
ftft1J cents. postpaid. H. M. Western, III Liberty St., N. Y. 

T� American Engineer. 
Galf Bmlding, 

Chicago, 111 .  
Send for sample copy 

and premium list for 1888. 

Manufactnring establishments desiring a Chicago 
pu;. chasing agent for machinery and su pplies should 
write to· Fred, A.  Rich, 23 South Canal St., Chicmw. 

Engines and boilers. port. and sta. , hor. and vert. 
Any power required. Send forebid, stating exactly your 
wants, that you may consult our prices before spending 
a dollar in this line. W. E. Drew, agt., S. C. Iforsaith 
Mch. Cq., Manchester, N. H. 

The Kansas Coal and Mining . Co.,  Kansas City, Mo., 
have recenUy erected a 12" Sturtevant Mill for grinding 
cement rock� and express themselves as highl y pletlserl 
with it, considering it the best machine made for this 
work. 

A tried business man, one familiar with the sale of 
machinery, is wanted to take entire charge of a large and 
growing business in a thriving city on the PacifiC coast. 
An applicant possessed of capital would be offered an 
interest in the house. The position will be given to a 
foIuitabte person without capital if such a one applies. 
A ddress, with references and full statement of qualifi­
cations and experience, U Machinery," P. O. box 773, New 
York. 

Boilermakers' tools. Hand and foot power machinery. 
�'red. A. Rich, 2.3 South Canal St .. , Chicago. 

Working drawings of mach'y and factory plants, 
buUdings included. Indicator tests of steam and gas 
engines. J. II. M uller, eng., 319 B'dway, room 10, N. Y. 

Nickel Plating:-)[anufactnrers of pnre nickel nn· 
odes, pure nickel salts, polishing COIIlposLtions, etc. t100 
" Little Wonder." A perfect Electro Plating 

·
Machine. 

Agents of the new Dip Lacquer K ristal ine. Complete 
outfit for plating, etc. Hanson, Van Winkle & CO" New­
ark. N. J .. and 92 and 9i Liberty St .. New York i 

therefore recommend it for use in the Naval Service. Burnham's New Improved Turbine. Sold at cost of 
Very respectfully. manufacturing and advertising. Address York, Pa, 

[Signed] JOHN L. D. BOTHWICK, 
The St. Louis Smelting and Refining Co., St. Loui., Ohief Engineer, U. S. N. 

Mo., are using a 12" Sturtevant Mill for grinding their J .  J. BARRY, 
Passed Ass't Engineer, U. S. N� ores, �attes, etc., and report that they get a product of 

F. C. BOWERS, .ten tons per hour from the mill to pass a 10-mesb 

Ass't Engtneer. U. S. N. screen. 

To Oommodore 
Ban=/t Gherardi!, U. S. Navv, 

Oommandino U. S. Na1J1} Yard, 
New York. 

A copy of the original report can be seen at our office, 
N os.:U18 and 200 Terrace, Buffalo, N. Y. 

The charge for Insertion under thw head is One Dollar 
a line for each insertion ; about eight words to a line. 
Adverti.ements must be received at publica lion office 
as early as Thursday morning to appem' in next issue. 

Manufacturers' Advertising 
in the 

Manufacturing, Scientific, and Commercial Papers 
of America and Foreign Countries 

at combination rates. 
General newspaper work 

i n  all its branches. 
ManuftUturtrs' Advertu.ing Bureau and Press Agell.cy, 

Ill.Liberty Street, New York. 
Benj. R. Western, '.rreasurer. Best of references. 

The Sturtevant Mill (a rock crusher and pulverizer 
combined) is specially adapted to grinding phosphate 
rock, cement, orest and all kinds of refractory material, 
and is meeting with ready sale in this country and in 
Europe. If'ull information, with circulars, etc., can be 
had by addressing Sturtevant Mill Co. , 89 Mason Build-
inR', Boston, Mass. 

• 
Engine lathes, chncks, planers, drills, shapers, press· 

eSt shears, etc. Machine and blacksmith shop equipment 
a speCialty. Send for special prices and cuts, stating ex­
actly what is required. W .. E. Drew, as{t" S. C. lforsaith 
Mch. Co., Manchest'lr. N. H . .  

Air compressor, rock drills. Jas. Clayton, 43 Dey St. , 
New York. 

LINK BELTING (malleable iron, detachable}.-Used 
for transmission of p01Ver and in improved appliances 
for handling any material in bulk or packa!,e. Send for 
catalogue. Link BeU MtUhinet"/l 00 . . Chicago. 

� H. P. engine, $75.00. 2 H. P. engine aud boiler 
complete. $185.00. 2 to 50 H. P. engines and boilers a 
specialty. American Machinery Co., Cleveland, O. 

Very thick walrus, hippopotamus, giraffe, elephant, 
and buffalo leather for polishing metal.. Greene, Tweed 

& Co., 83 Chambers St., New York. 

The Milwaukee Cement Co., Milwaukee, Wisconsin, 
have recently. erected a 20" Sturtevant Mill for grinding 
their cement, which Is dOing wonderful work. Full ln­
formation, with Circulars, etc., can be had by addressing 
Sturtevant Mill Co., 89 Mason BuUding, Boston, Ma.s. 

Lacquers.- Zapon, Brilliantine, Brassoline, Opaline, 
and other lacquers and special varnishes. Erilliant, 
hard, durable. Send for catalogue. The F'red'k Crane 
Chemical Co., Short Hills, N. J.  N. Y. agent, Horace 
Van Sands, na Broadway. 

Wanted-A foreman for a fouudry job shop. About 
40 moulders employed. A ddress, stating- age. referer;ce, 
and salary expected, lfoundry, box No. 314:J, Boston, 
Mass. 

Perforated metals of all ltinds for all purposes. The 
Robert Aitchison p'erforated Metal Co.t Chicago, Ill. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 188 Jackson St. , 
Chicago, Ill. 

The Railroad Gazette. handsomely illustrated, pub. 
lished weekly, at n Broadway. N ew York. Specimen 
copies free. Send for catalogue of railroad bonks. 

The Knowles Steam pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is· 
sued a new catalogue, in which are many new and im­
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. 'rhis catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 
Presses & Dies. Ferracute Mach. Co.,  Bridgeton, N. J .  
Iron Planer, Lathe, Drill, and other machine tools of 

modern design. New Haven Mfg. Co., New Ilaven, Conn. 

Supplement Catalogue.-Persons in pursuit of infor· 
matlon of any special engineering, mechanical, or sCien­
titlc subject, can have catalogue of contents of the SCI­
BNTIFIC AMERICAN SUPPLEME�T sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physical 
Icience. Address Munn & Co . . Publishers. New York. 

The Holly Manllfacturlllg Co., of Lockport, N. Y., 
will send their pamphlet, describing water works rna .... 
chinery, and containing reports of tests, on application. 

Curtis Pressure Regulator and Steam Trap. See p .  364. 
Billings' Patent Breech·loading Single Barrel Shot 

gun. Billings & Spencer Co . •  Hartford , Conn. 
We are sale manufacturers of the Fibrous Asbesto 

Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 and 421 East 8th Street, New York . 

Umversal & Independent 2 Jaw Chncks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,Ct 

The Improved Hydraulic Jacks, Punches. and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city 
Tight and Slack Barrel Machinery a "pecialty. John 

Greenwood &; Co., Rochester, N.Y. See lilus. adv., p.�. 
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Graphite Lubricatiug Co .• Jersey City, N. J. Graph· 
ite bUlilhings and bearir:g�, requiring no grease or oil. 

Quints' pateut automatic steam engine l:0vernor. 
Correspondence solicited from manufacturers of throt­
tle governor engines. Leonard & McCoy, 118 Liberty 
Street, New Yurko 

Oata1'l'h Uured. 
A clergyman , after years of suffering from that loath­

some disease, catarrh, and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any sufferer from 
thiS dreadfu l  disease sending a self-addressed stamped 
envelope to Prof. J.  A. Lawrence, 212 East 9th St., New 
York, will receive the recipe free of charge. 

Lathes for cutting irregular forms a specialty. See 
ad. p. 349. 

Graphite Bushings.-Put them on all loose pulleys. 

Band saws, w ith tipping table. All kinds woodwork· 
ing machinery. Rollstctne Machine Co., Fitchburg, Mass. 

Planing and Matching Machines. All  kinds Wood 
Working Machinery. C. B. Rogers & Co . •  Norwich, Conn. 

Leather link belting is the most rcliable for dynamos 
and swift r u n ning machinery. For particulars wrlte 
Chas. A. Schieren & Co . •  47 �'erry St., New York. 

Talcott's belt hooks. Best made. Providence. R. I. 
Send 'or new and complete catalogue of ScientIfic 

Books for sale by MUnn & Co . •  361 Broadway, N. Y. Free 
on application. 

NEW BOOKS AND PUBLICATIONS. 

A PRACTICAL TRE A TISE ON ANIMAL AND 
VEGETABLE FATS AND OILS. By 
Will iam T. Brannt. Philadelphia : 

(3) J. E. desires a recQipt for making a. 
good blue 1!.lack copying ink. Take of A.leppo call •• 
bruised, 9 ounces, brui.ed cloves 2 drachmll, cold water 
80 ounces, sulphate of iron 3 ounces, liulphuric acid 
70 minims, sulphate of indigo, thin paste, 4 drachm •. 
Place tlte gall with the cloves in a gallon bottle, pour 
upon them the water and digest. shaking often. for a 
fortnight. Press and filter through paper into another 
gallou bottte. Next PUt in the sulphate of iron, dis· 
solve it, add the acid. and shake briskly. Lastly add 
the indigo, mix well, and filter again through paper. 
'l'he ink is to be kellt in well corked bottles. 

(4) J. A. P.-We are not acquainted 
with thc special'variety of cough drops mentioned by 
you. but we would suggest the fol lowing ali an excel· 
lent article : Tincture of squills 2 ounces, camphorated 
tincture of opium and tincture of tolu.  of each � ounce, 
wine of ipecac Yi ounce, oil of wintergreen 4 drops, sassa­
fras 3 drops. and of anise seed oil. 2 drops. The above 
mixture is to be put into 5 pounds of candy which is 
just ready to take from the fire, and continue the boil· 
in/( a l ittle longer. 

(5) S. O. H. asks whether the killing of 
alligators is an industry. if the hides are tanned and 
used to any great extent, and what per cent of so·called 
alligator hides are genuine. A. It is an irregular occu­
pation of quite a number. in many places alon/( our 
southern coast. and. although the supply of skins varies 
much, a great many thousand are tanned every year. 
Imitation skins are, however, much more n umerous, 
being made largely of sheepskins and limitedly of split 
cow hides. A great deal of tough paper stock is made 
in imitation of alligator leather. Henry Carey Baird & Co. 244 en· 

gravin gs. 1 vol. , Svo, 739 pages. (6) T. M. S. asks : 1 .  What can I put 
Price $7. 50. on my watch face to make it luminous. so that the 

We have here One of the most useful, as well as the time can be read in the dark ? A. Coat it with luminous 

most creditable. contributions which have ever been paint. See the articles on the paint in SCIENTIFIC 

made to the technical l iterature of this conntry. Not 
only is i t  thorough and complete, but it stands almost 
entirely aloneJn English literature. It is the first treatise 
of the kind in "nr l iterature which d" es anything 
more than dip here and there into this highly and 
widely important subject. The want of sucb a book 
has becn long and severely fel t ; and this eminent house, 
which has done so much for the diversified industries 
of this country, in its publications, has, we venture to 
say. never done a better ."rvice than by the publica· 
tion of this treatise. The great work of Dr. Karl 
Schaedler. upon which it is largely based, is well known 
to technologists and other chemists as the most com· 
plete and reliable book on fixed oils, animal , vegetable. 
and mineral, pnblished in Europe ; but Mr. Brunnt, the 
accomplished American editor. has added largely to 
the work of Dr. Schaedler, especially in the departments 
of volatile oils aud lubricants. 'l'he matter of Mr. 
Brauut has been collected from widely extended sonrces. 
and treats very thoroughly those OIls which are vecu· 
l iarly American. whether fixed or volatile. mor� espe· . 
cially cotton seed. lard. p�ppermint, sassafras. birch, 
etc. The title of this volume conveys a fair idea of 
the e(>U.wnte, but we would �� ou:t"- �t'8 that 
the publishers bave adopted a sy,tem of issuing 
with each of their new and important publications 
a circular giving the full table of contents and speci· 
mens of the illustrations. Such a circular of this 
book ran be had on application to Messrs. Henry Carey 
Baird & Co. There is onc especial feature i n  the pub. 
lications of this house to be highly commended. and it 
is worthy of imitation by other publishers. We refer 
to their full tables of contents and to their ample in· 
dexes. which render all important subjects in any of 
their books easy of reference. 

HINTS TO CORRESPONDENTS. 

NaIDe8 and A.dd re88 must accompany all letters. 
or uo attention wil l  be paid thereto. This is for our 
informat;on, and not for publication. 

R e fer e n c e "  to .former articles or answers should 
give date of paper and paf(e or number of question. 

Illq 1I 1ries not answered In reas.onable time should 
be repeated; correspondents will bear in mind that 
some answers require not a l ittle research, and, 
though we endeavor to reply to all. eitber by letter 
or in this department, each mnst take his turn. 

Special W ritten I n forlDaUon on matters of  
personal rather than /(cueral interest oannot be 
expected without remnneration . 

Sclen tUl c A.lD e ri c a n  S U I' p l eIDent8 referred 
to may be had at the ollice. Price 10 cents each. 

Book8 referred to promptly supplied on receipt of 
prIce. 

lU i n e ra h .  sent for examination should be distinctly 
marked or labeled. 

(1) A. L. J. asks : 1. What will take rust 
from finely polished steel . such as drawing instru· 
ments. etc .• without scratching them ? A. Mix 10 parts 
of tin pntty, 8 of �repared buck's horn, and 25 of alco· 
hoI to a paste. Cleanse the article with this, -and finally 
rub with soft  blotting paper. 2. What wil l  prevent 
their rusting? A. You can preserve them by a coat of 
colorless l acquer. 3. How to clean gun barrels of rust 
and keep them 80? A. The gun can be cleaned by 
stopping the opening and pouring in mercury, which, on 
shakiu/(, will clean up the barreL Then coat with par· 
affine. 4. A good cement for leather for patching shoes ? 
A. Make a rubber cement. See SCIENTrfic

"
AMERICAN 

SUPPLEMENT. No. 158, under " C��ent8." 

(2) W. H. H. asks : 1. Are pumpkins a 

AMERICAN SUPPLEMENT, Nos. 249 and 497. 2. What so· 
lution will remove iuk stains from carpets and blots 
from paper? A. Use a solution of oxalic or citric acid. 
followed.in the case of the carpet, with coplOns washings 
w ith cold water. 3. How can I make a good. hard walk 
at small cost. in the conntry ? A. See th� article on 
.. Foot Walk Pavements," in SCIENTIFIO AMERICAN 
SUPPLEMENT, No. 82. 

(7) J. H. D. asks for a receipt to remove 
paint from a wood carving without dama/(ing the wood. 
as bnrning or scraping would ruin it. A. Mix 1 part by 
weight o f  pearlash with 3 parts qnick stone lime by 
�Iaking the lime in water and then adding the pearl· 
ash. making the mixture about the consistence of paint. 
Lay the above over the whole of the work required to 
be cleaned. with an old brnsh; let i t  remain 14 or 16 
hours, when the paint can easily be scraped off. 

(8) E. P. M. asks : What amount of 
oxygen, hydrogen, and carbon is there in steel ? A. 
Steel contains no oxygen. save III the rust there 
may be npon the outside, and only a possibility 
of a minute portIOn of hydrogen. The elements of 
steel vary much to meet its special qualities. It con· 
tains carbon to the amount of from 0'1 of 1 per cent 
in soft or Bessemer to 2 per cent in bigh grade 
steels. In addition to the variations in carbon. it may 
have silicon and sulphur to the extent of one·tenth of 
1 per cent, also phosphorus five one·hundredths of 1 
per cent . A grade called manganese steel may have 
about l� per cent of man/(anese. All iron and steel is 
subject to rust from exposure_ to BnOW and rain. unless 
especially protected. 

(9) W. O. P. asks : 1. Does paint or 
black japan injnre the sound of a whistle or gong? A. 
It would probably change the tone. 2. What can I 
nse to thoroughly remove paint or black japan on a 
whistle or gong which cannot be taken down, and can 
only be reached by means of a ladder ? A. If yon can 
get at,the whistle to clean it. you certainly can take off 
the bell by unscrewing the nut on top, which will en· 
able you also to unscrew the bell from the stud. Boil 
the bell iu caustic soda or potash, which will disinte· 
grate the varnish and allow it to be rubbed off. 

(10) R. R. W. writes : I wish to move 
a large bnilding over ice which freezes from 2 to 3J.ji 
feet. Will it be safe ? A. Ice 8 inches thick will BUp­
port beavy wagons aud artillery. The crushing otrength 
of ice varies from 327 to 1,000 pounds per sqnare inch. 
At the 10weRt figures this is 23 tons to a square foot· 
This does not repre.ent the bearing power of the ice 
covering water. in which case it becomes elastic under 
pressure, and may give way without crushing. A 
building of moderate weight may readily be moved 
over ice 3 feet thick. if properly set On runners of large 
bearing. ' and moved along at a fair pace. The only 
difficulty in snch work arises from susp�_sion of the 
work, when the weight might press the ice down in the 
vicinity of the building. and cause cracks which wonld 
flood the . depressed surface, and possibly canse dis· 
aster. 

(11) H. R. E. writes : I have a fine Ar· 
kansao oil stone which refuses to work properly after 
several years of constant u se. My tools slide over it 
without beiug sharpened. How can I make it cnt ? 
A. Soak the stone in turpentine or naphtha for a few 
days, when it will cut as new. 

(12) C. H. S. asks (1) how to make a 
strong joint with glue. A. Use new glue, and in apply· 
ing first fil l the pores of the wood . with t4jn glue and 
let it dry ; then clean off, and glue it at the joint with 
strong glue. 2. How to make a good hard oil flnisb. 
A. Take .. f linseed oil 1 pint. rectified spirits. 4 ounces, 
oil of turpentine J.ji pint, powdered resin 1J.ji ounces. good mi lk·producing food for cows, and have pumpkin 
rose pink � ounce ; mix. 3. A good cheap wood filler? 

seed a teudency to dry np milch cows ? A. Pnmpkins 
A. Boiled linseed oil 1 quart. turpentine 3 quarts. corn make a rich food for cows, producing good milk, bnt 
starch 5 pounds, japan 1 quart, calcined magnesia 2 

not so much as with other kinds of food. They have a 
ounces;  mix thoroughly. You can buy better pre. dryi ng tendency. and should not be made an exclusive 
pared fillers than you can make. diet under any circumstances. Plenty of hay, a little 

bran or meal, and a little pumpkin is  a good receipt for (13) C. A. D. ,  Virginius, Col. , writes : I 
late fall Rnd winter fodder. 2. What is the best plant would l ike to know the relative speed of an air com· 
for stopping the washing of the banks of a stream pressor in high aud low altitud8\l. Take. for exampl", 
where the soil is light and sandy ? A. Willow. and a Rand drill compressor, running at the rate of 30 revo· 
plenty of it. 3. Is there any good grass for pasture that lutions per minnte at sea level. Wonld it have to run 
will thrive on sandy and gravelly bottom land, where faster at this Illtitude. it being 12,600 feet above sea 
native blue grass will burn out in August? A. Try timo- level ? A. At above elention the atmosphere is but 
thy and clover mixed. I two·thirds the.dellBity of the air at the Bell level. Pampa 

Ihould run. at a 1lpee4 of 46 revolutionll per m. for 
the volume of .. mpr.IINd air all .amputed for th� liea 
level. 

(14) G. H. W. asks in what way he can 
make a battery to run a single bell 2� iuches diameter. 
by using a cast iron box 5J.ji inches wide, 8il4 inches 
deep, and 17J,( inches long. A. Place a layer of. black 
oxide of copper at the bottom of the iron vessel, fill 
with strong caustic potash solution, and suspend in it 
horizontally a /(ood sized zinc, preferably a thick plate 
4 inches by 14 inches or thereabouts in size. Connect 
one wire to the zinc, tre other to the iron. 

TO INVENTORS. 

�n experience of forty years, and the preparation of 
more than ODe hundred thousand applications for pa­
tents at home and abroad. enab1e us to understand the 
jaws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securinJ{ of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex­
tensive facilities for conducting the business. Address 
M UNN & CO .. olllce SCIENTIFIC AMERICAN, 361 Broad. 
way, New York. 

INDEX OF INVENTIONS 
For which Letter .. Patent 01" the 

United State. were Granted 

December 13, 1887, 
AND EA.CH BEARING THA.T DA.TE. 

[See note at end of list abont copies of these patents.] 

Adjustable chair. E. Pynchon . . . . . , . . . . . . . . . . . . . . . .  3.4.628 
Ammonia from manure, etc., obtaining, W. li'. 

Nast . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . .. . . . . . . . . .. . . . . 374.618 
Armatnre. II. B. Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aU,711 
Armature. dyr.amo. E. N. BUss. . . . . . . . . . . . . . .  . . . . . . 874,728 
Auger� hollow, W. Bradford . . . . . . . . . . . . . . . . . . . . . . . . .  314,773 
Axle brake, R. Luders . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . .  314,607 
Axles, machine for forming wagon, A. Paterson . . 3i4,OO4 
Bag. See Mall baQ;. 
Baling press. H. Weddl e . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.857 
Barber's chair. T. A. Kochs . . . . . . . . . . . . . . . . . . . . . . . . . .  874.840 
Battery. See Electric battery. Galvanic bat-

tery. 
Bed spring. M. H. Collom . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,658 

Bed;..fastener. machine, H. Brumm . . . . . . • • . . . . . . . . . .  374,582 
Belt shifter and brake, J. Stewart . . . . . . . . • " . . . . .  374 .6:;S 
Binder, tablet, W. B. Pearson . . . . . . . . . . . . . . . . . . . . . . 374.751 
Bit.. See Bridle bit. 
Blotter. ink, I,. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.713 
Boat. See Steamboat. 
Boller. See Steam boiler. Steam or hot water 

boiler. 

Boilers. purifying water for, C. Elliot . . . . . . . . . . . . . .  374.828 
Bolt. See Elevating bolt. 
Book clasp, A.  C. Hafely . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  874.674 
Boot or shoe. G. F. Cushman . . . . . . . . . . . . . . . . . . . . . . . 374.b90 
Boot or shoe stretcher, IJ. Nottingham . . . . . . . . . . . . . 374,805 
Boots and shoes, seam rubber for, C. H. Carr . . . . . . 3i4,655 
Box. See �'are box. Mit.er box. Paper box. 
Box, W. H. Butler . . . . . . . . . . . . . . . , . . . . .  . . . .  . . . .  . . .  . . .  374,825 
Box strapping, metalliC. C. H. Dana . . . . . . . . . . . . . . .  874.587 
Boxes. device for closing the lids of. J. Cook . . . . • . 874.584 
Brake. See Axle brake. 
Brake, P. Everitt et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.786 
Bridj!e. T. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,'187 
Bridge guard, C. C. Tozier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  874,882 
Bridle bit. C. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.852 
Broom rack. D. M. Kilmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,.94 
Brooms, manufacture of whisk, E. I. Mill er . . . • . . .  874,002 
Brush and blackinll: box, combined blacking, G. 

W. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.696 
Buckle, breeehinj!. T. S. Very . . . . . . . . . . . . . . . . . . . . .. . . 374.784 
Buckle, suspender, D. L. Smith . . . . . . . . . . . . . . . . .. . . . .  .174,853 
Burnishinj! machine. E. B. Allen . . . . . . . . . . . . . . . . . . . .  874.885 
Bustle. A. C. & O. J. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . 874.1;00 
Bustle. C. C. Shelby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,632 
Bustle. T. P. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.6:12 
Button making, collet or shell die for, W. 

Hornicb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  874.741 
Button or stud, G. W. Prentice . . . . . . . . . . . . . . . . . . . . . . 8'4,G26 
Cable gripping mechanism. A. D. Whitton . . . . . . . . .  374.76; 
Vable track road and tightener for same, C. Carr .. 374,866 
Calk sharpening machine, G. W. Savage . . . . . . . . . . . .  374,811 
Calks, machine for making toe, J. C. Kelly . . . . : . . . .  ,74,681 
Cane stripper, T. C. Collins . . . . . . . . . . . . . . . . . . . . . . . . . .  874.777 
Canned food, .. pparatus for preparing. II. L. Hop. 

per. . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  374.909 
Cannon, E. J. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.577 
Cant hook , C. NYQ;aard . . . . . . . . . . . . . . . . . . . . . . . 374.877. 374.878 
Car bolster. H. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.8:l6 
Car brake. A. H. Marden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 874,798 
Car brake and starter. H. H. Olcott . . . . . . . . . . . . . . . . .  374.619 
Car coupling. Diller & White . . . . . . . . . . . . . . . . . . . . . . . . 374.783 
Car coupling, T. W. Harrison . . . . . . . . . . . . . . . . . . . . . . . .  374.870 
Car coupling, F. Tiedt, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,717 
Car coupling, J. Tocin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,761 
Car coupling attachment, S. D. Smith . . . . . . . . . . . . . .  374,il4 
Car, dumping, J. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,588 
Car heater, M. Wanner . . . . . . . . . . . . . . . . . . . . . . . . . .  0 " 874,766 
Car heating apparatus. W. H. Penfield . . . . . . . . . . . .  374.624 
Car, railway, C. C. Hol t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,891 
Car, stock, G. D. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,824 
Car, stock. N. Z. Seitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,881 
Cars. apparatus for heating railway, L. K. Cur-

lett . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.659 
Cardboard manutacturiug machine, L. W. Noyes . 374,848 
Carrier. See Cash carrier. 
Cart. road. B. S. & C. W. Porter . . . . . . . . . . . . . . . . .. . . . . 374.625 
Case. See Show case. 

Cash carrier, W. R. Koehler . . . . . . . . . . . . . . . . . . . . . . . . . 374,683 
Cash register and i ndicator, D. Davis . . . . . . . . . . . . . .  374,780 
Chain lock. I. A. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . 874,710 
Chair. See Adjustable chair. Barber's chair. 

Convertible chair. 

Cbopper. See Cotton chopper. 
Chuck. B. �'. Chappell . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . aU,7s:! 
Ch,;ck. L. D. Jones . . . . . . . . . . . . . . : . . . • . . . . . . . . . . . . . . . . . 874.74:l 
Chuck. drill,�A. D . . Goodell . . . . . . . . . . . . . . . . . . . .  374.593. 374,594 
Churn, R. H. Browning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,77( 
Churn. W. W. Perkins  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.75:l 
Circuit brenker, C. B. BOlwertll. . . . . . . . . . . . . . . . . . . . . . a74.652 
Clasp. See Book clasp. 
Claop. F. W. Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . .. . .  374,762 
Cleaner. See Clot.h cleaner. • 
Cloth cleaner. W. C. Meyer . . . . . . . . . . . . . . . . . . . . . : . . . .  874.689 
Clllteb,,frlction. H. W. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . 374,ii4 
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Coal elevator. T. G. Goodfellow . . . . . . . . . . . . . . . . . . . . 374,896 
Colfee pot, W. A. Krag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.603 
Coin operated lock, P. Everitt . . . . . . . . . . . Q . . . . . . . . .  :>'14,785 
Compass, beam, J. St rachan . . . . . . . . . . . . . . . . . . . . . . . . . 374,639 
Convertible chair. C. H. Meddins . . . . . . . . . . . . . . . . . . . .  374.802 
Copymg press, S: Netter et al. . . . . . . . . . . . . . . . . . . . . . . . ,174,748 
Core catcher and breaker, A. Ball . . . . . . . . . . . . . . . . . . . 374.SlH 
Cork blocking and finishing machine, automatic, 

Dodge & Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.891 
Corn dropping attachment, automatiC, W. W. 

Walters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,815 
Cotton cbopper. B.  C. Marshall . . . . . . . . . . . . .  . . . . . . . .  374,610 
Cotton, machine for o pening anC!. preparing, R. 

Kitson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.74.899 
Coupling. See Car eoupling. Thill couplinj!. 

Crane, W. H. Ridgway . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  374,756 
Crate, Mason & Shafer. . . . . . . . . . . . . . . . . . . . .  . . . .  " . .  37'4:,612 
Crate, fruit, J. H. Marvil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,799 
Cut!' holder. J. M. Bolton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,579 
Cyclometer, C. E. W. Woodward . . . . . .  � . . . . . . . · . . . . . .  374,m9 
Dental llask. W. s. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . • . .  374.585 
Dial, tim apiece, 1:1;. A. I .. ewis . . . . . . . . . . . . . .  " . . . . . . . . .  374,605 
Digger. See Potato digger. 
Display frame, W. A. Aiken . . . . . . . . . . . . . . . . . . . . . . . . .  374,724 
Disti1ling apparatus, E. Kel ls . . . . . . . . . . . . . . . . . . • . . . . . 374,8.18 
Distilling WOOd, A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,636 
Ditching machine, C. Micbelsen . . . . . . . . . . . . . . . . . . . . .  374,t:90 
Door hanger, J. Christmann . . . . . . . . . . . . . . . . . . . . . . . . 374 ,656 
lJoor hanger, sliding, R. M. W i lson . . . . . . . . . . . . • . . . .  374,8.)9 
Dranght equalizer, J. J. H. Parrott . . . . . . . . . . . .. . . . . 374.620 
Drier. See Fruit drier. 
Drill channeling machine, A. Ball . . . . . . . . . . . . . . . . . .  374,818 
Egg beater and m i xer, combined, L. Rm.,enkranz .. 374,706 
Egg crates, material for, O. L. Parmenter . . . . . • . . . .  074,849 
Electric battery, J. A. Barrett . . . . . . . . . . . . . . . . . . . . . .  374.862 
Electric circuits, _safety strip for, Lange & Shal-

lenberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . 374,842 
Electric conductors, 'condu it for, E. E. Greene . . . .  374,738 
Electric coupli n g  device, P. Lange . . . . . . . . . . . . . . . . .  374,843 
Electric currents, apparatus for measuring, H. 

Aron . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . .  374.860. 374,861 
Electric generator and motor, A. F. Congdon . . . . . .  374,778 
Electric machine, dynamo, G. Westingho use, J r. , 

et a!. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.858 
ElectriC motor, W. Hochhausen . . . . . . . . . . . . . . . . . . . .  374.871 
Electric motor or dynamo electrIC machin e, F. J. 

Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 874,621 
Electric motors and other translating devices, 

apparatus for reversing and controllinJ;:" , \V. 
Hochhausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,812 

ElectriC motors, regulation of, 'V. Stan ley, Jr . . . . .  314,910 
Electrical conductors, condu:t  for, G. D. Holt • . . • .  374,792 
Electro mechanical movement. II. Van Hoeven" 

berg h .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.363 
Electro medical apparatus, J. S. Muir . . . . . . . . . . . . .  374,741 
Elevating bolt, F. Prinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.754 
Elevator. See Coal elevator. Hay elevator. Hod 

elevator. Hydraulic elevator. Straw ele' 
vator. 

Elevator gate. E. F. Hardin . . . . . . . . . . . . . . . . . . . . . . . . . . 374,739 
Elevator trap doors device for operating. A. G. 

Paj!e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  874,693 
Embroidery frame, C. Pease . • . . . . . . . . . . . . . . . . . . . . . .  374,623 
Enj!ine. See Road engine. 
Engines, compensatinJl gear for road, J. G. 

Downie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . {74,66.') 
Envelope. safety. L. P. Taylor . . . . . . . . . . . . . . . . . . . . . .  374,91.3 
Explosi,e compound , L. G. lleusschen , . . . . . . . . . .  374,740 
Extractor. See Nai l  extractor. 

Eyeglass holder or hook, W. J. Rand . . . . . . . . . . . . . . .  314.702 
Fabric. See Knitted fabric. 
Fans, machine for recording the revolutions of 

ventiiatinQ;, Hartl & Nichter . . . . . . . . . . . . . . . . . . . . .  874.820 
Faucet, G. W. A ldrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.725 
Faucet, H. Ogden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,806 
Faucet, beer, J. Deasey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,781 
Fare box, change making, Safely & Williams . . . . . .  374,851 
Feed water, means for separating oil and sediment 

froll, W. E. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374 ,879 
Fence post, H. E. Lambert . . . . . . . . . . . . . . . . . . . . . . . .  S74,6S4 
Fence, wire, D. Woodford . . . . . . . . . . . . . . . . . . . . . . . . .. . .  .1i4,� 
Fire escape, W. H. G ray et al . . . . . . . . . . . . . . . . . . . . . . . . 3'j'4,596 
Jfire escape, Shires & Kennedy . . . . . . . . . . . . . . . . . . . . . . S74,&�3 
lfire extinguisher, automatic, Swallow & Keeny . . S74,!ll2 
Fire extinguisher t'or car heaters, E. Maguire . . . . .  314,745 
Fishing reel, A. Gells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,731 
Frame. See Display frame. Embroidery frame. 

Picture frame. 
. 

Fruit drier, C. A. Pitltin. Sr . . . . . . . . . . . . • . . . . .  374.697. 374,698 
Fuel , artifiCial, J. 1. Irving . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.619 
Funnel, F. A. Lyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �74.875 
Fuse. eleetric. K. J. Sundstrom . . . . . . . . . . . . . . . . . . . .  374.640 
Gau.li{e. See Water gauge. 

. 

GalvaniC battery, J. A. Barrett . . . . .  . . . . . . .  . . . . . . . 374,863 
GalvaniC battery • •  1 .  Freeman . . . . . . . . . . . . . . . . . . . . . . .  374,669 
GalvaniC battery, J. Serson . . . . . . . . . . . . . . . . . . . . . . .  ' " . 8a,f):U 
Game counter, E. Meise . . . . . . . . . . . . . .. , . . . . . . . . . . . . . .  374.803 
Garment supporter, C. If. Sullivan . . . . . . . . . . . . . . . . . .  374,715 
Gas alnrm burner, J .  McDermott . . . . . . . . . . . . . . . . . . . . 374,6U 
Gas fireplace. '1\ '1\ McNii:'!h . 0 . . . . . . . . . . . . . . . . . . . . . . . . aU,Wl 
Gas regulator and cut-off, Ilall y & Richardson . . . .  374,779 
Gate. See Elevator j!ate. Sliding gate. Swinging 

.gate. 
Gate, G. H. Ingersoll  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  314,742 
Generator. See Electri c generator. 
G lobe. folding scbool , J. H. French . . . . . . . . . . . . . . . . .  374,789 
G love fastener, G. W. Mandrill . . . . . . . . . . . . . . . . . . . . . .  374.609 
Ulove or miten, 8. Helfaer. . . . . . . . . . . . . . . . .  . . . . . . .  0374,676 
Grading mach ine, road, J. Moore . . . . . . . . . . . . . . . . .. . .  374,691 
Grain binder, A. G oodyear . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,595 
Grater, fruit or vegetable, W. Marx . . . . .  , . . . . . . . .  374,611 
Guard. See Bridge l<uard. Keyhole guard. Rail· 

way crossing c:uard. Rein guard. 
Gun. magazine, M. E. Gregg . . . . . . . . . . . . . . . . . . . . . . . . .  374,597 
Gutters and pavements, 'fastening device for, !. 

L. Landis _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.,>85 
Halter trimming, D. B. Harvey . . . . . . . . . . . . . . . . • . . . .  · S74,832 
Harne, E'. Church . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  374,w7 
Harne and hame tug attachment., 11"'. Lagerlef.. 374,841 
Harne hitch and collar fender, combined, D. Pat-

terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,622 
Hammer tool. revolving electric, W. G. A. Bon-

will . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,580 
Hammock .tretcher. M. CampbelL . . . . . . . . . . . . . . . . . 574.776 
Hanger. See Door hanger. 
Harrow disks, device for sharpening. II. Dick . . . . .  874,782 
Harvesters, folding platform for grain, S. F. 

Voorhees . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . 3i4,81!l 
Harvesting machine, J. Knoop . . . . . . . . . . . . . . . . • . . . . .  374,601 
Hat rack, R. E. Gleasnn . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  374$)0 
Hat sweats, finishing the attaching edg-es of, 11"'. 

L. B u tler . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.654 
Hay elevator and stacker, P. F. Flem i n g  . . . . . . . . . . .  374.737 
Hay rake and tedder, combined, !landis & Iske .. . S74,7BS 
Head rest. I!l. W. Hobinson . . . . . . . . . . . . . . . . . . . . . . . . . .  874,704 
Heater. See Car heater. 
Heel trimminQ; machine. A. D. Elliott . . . . . . . . . . . . . . 874.8!l'� 
Heeling machine, C. W. Glidden. . . . . . .  . . .  . .  . . . . .  874.894 
Ilinge, P. l!�org . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . • . . . . . . • . .  874,788 
Hod elevator, H. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,791 
Holder. See Cut!' holder. Eyeglass holder. iiash 

holder. 
Hook. ilea Caut hoek. 
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Hook or b anger, R. Gorton (r) . . . . . . . . . . . . . . . . . . . . . . .  10,888 
Hor�eshoet A. L. Stevens . . . . . . . . . . •  o . o  • •  o • • •  o . . . . . . .  314,911 
Horsesh oe, sectional, E. W. Bingham . . . . . • . . • . . . . .  374,727 
Hydraulic elevator, J .  S. McDonald . . • . • • . . • . • . . . . .  374,!)Ol 
Hydraulic swi tch and signal device, J. A. Zinn • . . •  374,768 
Indicator. See Temperature in,dicator. 
Inhaler for a nasthetics, ''V. W. HarringtoD . . . . • • . .  374,831 

I ron, purifying, J. Beasley . . . . . . . . • . •  _ . 0  . . . . . . .  0 . . . . . 374,65] 
.Jack. See Pegging jack. 
J{ eyhole guard, A . J. Urlin , • .  , . . . . . . . . . . . . . . . . . . . . . .  374,719 
Kiln for burninJ{ sewer pipes, G. Howes . . •  0 . . . . . . . . 374,618 

Knitted fabriC, L. Bywater . . . . • . . . • .  , 0 '  , _  • • • • • • • • • • •  374 ,888 
J.Jamp. N. Pouchkareff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.700 
Lam p· globes, testing electric. C. F. Reinmann. . .  374.850 
J.Jead , manufacture of white, "V. P. Talbot . . . . . . . .  374,� 16 
Lock. See Chain lock. Coin operated lock. Per-

m utation lOCk. Seal lock. 
Lock, 'V .  D .  Doremus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314,784 
Locomotive grate, C. Knaggs . . . . . . . . . . . . . . . . . . . . . . . .  874.8:19 
Longitudinally expanding. roIler; A .  W. Schlichte. 314,709 
Loom pick er, J. A. French . . . . . . . . . . . . . . . . . . . . . . . . . . 574.893 
T.oom pICker staff check, IIul tord & Tillots on . . . . . 874.S:;b 

l.ubricator, P. Brownley . . . . . . . . . . . . . . . . . . . . . . .. . . . .  874,729 

Mail bag, A. A. Eppert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  874.735 
Mail bag. II. F. G aines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,700 
Mail bag. J .  C. Lighthouse . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,844 
Mail bag, Ii'. P. Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,84.) 
Mail bag fastener. I. L. Morri s .  . . . . . . . . . . . . . . . . . .  374,903 
Mail bag fastener and tag holder, combined, H. 

N. Ockford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,749 

Mantel, heat radiating, Q. R. Backus . . . . . . . . . . . . . . .  374,n49 
?tIantel, sheet metal, \V. J. Turl . . . . . . . . . . . . . . . . . . . . 374,718 
Measure and tally. combined grai n ,  O. D .  

M c Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374 ,61il 
Measuring vessf'l, J. b'. Segogo . . . . . . . . . . . . . . . . . . . .. . .  374,759 
Meat preserving i m plement. E. Hollenbeck . . . . .. . .  374,600 
Metallic w heel, W. P. Bettendorf . . . . . . . . . . . . . . . . . . . 374,575 

Mill stock feeder, C. F. Kendall . . . . . . . . . . . . . . . . . . . . . . 374,682 
M ining machine, B. A .  I�egg . . . . . . . . . . . . . . . . . . . . . . . . . 3j4,� 

Miter bOX, ID. L. Gaylord . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,btJ8 
Mole trap, W. M. Waltman . . . . . . • . . . . . . . . . . . . . . . . . . .  314 ,765 
Mortising machin es, laying-out attachment for, 

II. M. Bull is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 374,780 
Motion, device for converting, G. Henlly . . . . . . . . .  814.677 
M otor. See Electric motor. 
Mower. lawn, E .  G. Passmore . . . . . . . . . . . . . . . . . . . . .. . .  374,808 
Musical instrument, automatic, J. McTammany • .  374,616 
Nail. See Shoe n ail.  
Nail cutting machine, G. \V. Packer . . . . . . . . . . . . . . . . 874,801 
Nail extractor, E. Storm . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 374,761 
Numbering machine, consecutive, J. II. Rein-

hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . 374,629 
Orange grader, J. W. Keeney . . . . . . . . . . . . . . . . . . . . .. . .  374,680 

Organ , reed, E. S. V otey . . . . . . . . . . . . .  : . . . . . . . . . .. . . . .  374..721 
Organ, reed, Votey & Courville . . . . . . . . . . . . . o a  .. . . . . 374,722 
Oven door, J. R. Conrad . . . . . . . . . . . . . . . . . . . . � . . . . . . . . 374,889 
Packing, J. L. Law. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,79ti 

Packing. rod, F. Pinch . . . . . . . . . . . . . . . . . . . . 0 . . . . . . . .. . .  374,905 
Pai l  bottom, G. W .  Lisk . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  314,087 
Paper box, R. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,886 
Paper, twx [or toilet, C. H. Dana . . .  . . . . . . . . . . . . . . . .  374,586 
Paper webs, means for fulding, C. Potter, Jr . . . . . .  374,609 
Pegging jack, N. Kinney . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . 374,744 
Perforator. �'. P. Rosback . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,880 
Permutation lock, J. C. Smith . . . . . . . . . . . . . . . . . . . . . ;--.14,712 
picture frame, C. Taber . . . . . . . . . . . . . . . . . . . . . . . . . . .. " 374,641 
Picture frame backs, fastening for, F. \V. W at-

kins . . . . . . . • . . . . . . . . . . . • • • • . . . . • • . . . . . . • . . . . . . . . . . •  374,645 
Pin. See Safety pin. 
Plan ing machine. metal, Sellers & Bsncroft . . . . . . .  a74.908 
Plant sup port and protector, J. Rovane . . . . . . . . . . . . 374,006 
Planter and drill. R. Brock . . . . . . . . . . . . . • . . • . . . . . . . .  374.653 
Planter, potato, J. Riley . . . . . . . . . . . . . . . . .  . . . . . . . . . .  374,757 
Plastermg, backing for, J. L. Clarke . . . . . . . . . . . . . . . 314,826 
Plow, W. A .  Fretwel l . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  374,829 
Plow standard, :\1. N. I..taufenburg . . . . . . . . . . . . . . . . .  S74,6Rn 
Plug or wedge, quarryiug, M. & J. Bentley . . . . . . . . .  374,574 

Post. See I:i"ence post. 
Potato digger, D. I.levarn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,797 
Press. See Baling press. Copying' press. 
Printing designs on paper to be applied to earthen-

ware, etc., machine for, \V. H. T urner . . . .  " . . .  374,6« 

Printing machine, rotary gripper platen ,  A. God-
frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  874,869 

Printing presses. numbering .head for, J. G. 
Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,708 

PrOjectile, explosive, A .  C. J{ oerner . . . . . . . . . . . . . . . .  3i4.87� 
Prospecting or boring tube, A.. Bal l o  . . . . . . . . . . . . . . . . 374,81'; 
Pulley�. removable bushing for, II. 'V. Hill . . . . . . . . 374 ,83.1 
Pump. rotary, C. H. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,731 
Rack. See Broom rack. Hat rack. 
Rail way, cable. P. ::\1 . Bruner . . . . . . . . . . . . . . . . . . . . . . , 374,77f) 
Rnilway croRsing guard, M .  Beshoar . . . . . . . . . . . . . . . . 374,772 
.Railwav rails and beari ng for such Joints, fish 

plate j()i n t  for, W. Lepsky . . . . . . . . . . . . . . . . . . . . . . . .  374,604 
Rail way sw itch, S. C. C. Currie . . . . . . . . . . . . . . . . . . . . . .  374,73:1 
Railway switch, �l. Dudley . . . . . . . .  : . . . . . . . . . . . . . . . . .  374,827 
Rake. See l l a y  rake. 
Razor, safety, S. A .  Aloe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374:,769 

Reel. See Fishing reel. 
Heel, F. Eitapenc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374 ,734 

Register. See CaRh register. 
Rellulutor. See Gas reg'ulator. 
Rein guard, .J. II. 'l' ibbetts . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,813 
Rest for inval i d S ,  supporting, B .  I!-'. Nicholas . . . . . . . 374,804 
Road engine, R. �1. Downie . . . . . . . . . . . . . . . . . . . . . . . .  374,664 
Rocking' chair spring' atta chment. A. B. Stevens . .  374,854 

Rolling bars for angle iron, J .  M. Baker . . . . . . . . . . . .  314,770 

Routing machine. V. & J. Royle, Jr . . . . . . . . " . . • . . .  374,707 
Safety pin ,  E. Huoncker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374�898 

Sash and frame, wihdow, H. Jahn . . . . . . . . . . . . . . . . . .  374,793 
Sash holder. M. V. B. Euans . . . . . . . . . . . . . . . . . . . . . . . . .  374,867 
Saw gummer and die therefor, gin.  T. II. Nance . .  374,692 
Saw sharpening and �umming machine, G. P. 

Salte l l  berer . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . 374,758 

Saw tooth , reversible. R. J .  Bole . . . . . . . . . . . . . . . . . . . . 374,82] 
Sawin g  machine, portabl!3, E. Beghtel.  . . . . . . . . . . . . .  374 ,573 
Scale, railway weighing, H. EsLabrook . . . . . . . . .. . . . . 374.665 

Screw, wood, B.  C. Quinby . . . . . . . . . . .  " . . . . . . . . . . . . . . 374,701 
8eal lock, C. S. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,592 
Secondary batteries, automatic circuit closer for, 

W .  W. G ri scom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374.673 
Sewing machine, P. Diehl . . . . . . . . . . . . . . . . . . .  374,661. 374,6G2 

Sewi n g  machine buttonhole attachment. A. W. 
Joh nson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :374,837 

Sew i n g  m a"ch i n e  buttonhole attachment, H. J. 
Wil liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,918 

Sewing machine stand and cover, J. Bolton . . . . . . .  374,578 

Shoe nai l ,  �'. �'Iad . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . · · . · · · ·  :174,500 
S h oe, seamless, G. Apsley . . . . . . . . . · . . . . . . . . . . . . . . . . . . . 374,571 
Show case for wall paper, etc., sample, J. H. 

Dav i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 874,58g 
Shutter worker and fast.ener, comLned, F. B .  

Mallory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,608 

Signa l s  on raiJ ways, device for a. .:.ting, J. J .  
Turner. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,917 

Signals, SWitches, etc., device for a ... mating. J. J .  
Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,U14, 374,91 6 

Siphon apparatns, H. Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . 374,726 
Sli ding flklLe, .1 . J. A lbright . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,&11 
Sliding hill and tobogg-an to be us�U therewith, B. 

B. 
-�'Ioyd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  . . . .  . . . . . . . .  314,7:J6 

Speaking tubes, mouth piece for, P. McGunnig1e . • 374,746 

1titutifi t �tutri tau. 
Spinning frames, cop building mechanism for 

ring, A. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,816 
Spring. See Bed sprin�. 
St and. See Sewing machine stand. Wash stand. 
Stave machine, Riggs & Gleason . . . . . . . . . . . . • . . . • . . .  314,630 
Steam boiler. N. Metz . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374.688 
Steam or hot water boiler • .  J. McKinlay . . . . . . . . . . . . 374,615 
Steamboat, rivert G. I.J. J. Simpson . . . . . . . . . . . . . . . . . . 874,635 
Steamer and roaster, combined, E. A .  Reed . . . . .. . .  874,755 
Stereotype pJates, clamp for securing, W. Filmer. 374,667 
Stove, air heating, M. C. G reen . . . . . . . . . . . . . . . . . . . .  , . .  374,896 
Stove pipe thimble, C. H. Tryon . . . . . . . . . . . . . . . . . . . . 374,643 
Stove plate fastening. B. D. Ferris . . . . . . . . . . . . . . . . . .  374,666 
Stove shelf, J. A. Price . . . . . . . . . . . . . • . . . . . . . . . . . . • . • •  374,627 
Straw elevator, I. W. A dams . . . . . . . . . . . . . . . . . . . • . . • •  374,623 
Supporter. See Garment supporter. 
Suspending device, W. A. Patten . . . . . . . . .

.

. . . . • . . . . .  3i4,809 
Suspension or cable road switcll , C. Carr . . . . . . . . . .  374,864 
Suspension or cable roads, track for, C. Carr . . . . . . .  374,865 
Swinging gate, adjustable, W. B. Thomas . . . . . . . . . . 374.,856 
Switch. See Railway switch. Sm�pem�ion or cable 

road switch. 
Switch board test circuit. multiple, C. E. ScrIb-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,907 
SWitches, detector bar or safety lock for, J. J. 

Turn er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374�915 
'rag for money bags. etc., A. A. Sprague . . . . . . . . . . .  374,812 
Tag, j eweler's, E. S. Burbank . . . . . . . . . . . . . . . . . . . . . . 374.823 
Tap hole doser, T. A. '�eayJor . . . . . . . . . . . . . . . . . . . . . .  874,855 
Temperature controller. R. Newton . . . . . . . . . . . . . . .  374,847 

Temperature indicators electriC, J. C. Boyle . . . • . .  374,581 
Tether, R. B. Adams. . . . . . . . . .  . • . . • . . • . . . . . . . . . . .• . . .  374,646 
Thin coupling) F. P. M usser . . . . . . . . . . . . . . . . . . . . . . . .  374,846 

Thill coupling, P. E. Shirk . . . . . . . . . . . . • . . . . . . . . . . • . . 374,t];J4 
Thread cutting die and holder. J. S. Henry . . . . • . .  374 ,59'J 
'rile for coping, Robbins & Bell . . . . . . . . . . . . . . . . . . . . . .  374,105 
Tongue support, G .  A. Bnce . . . • . . . . . . . • . • . . . . . . . . . .  3U,58:! 
Tool, combin ation , J. L. Koontz . . . . . . . . . . . . . . . . . . . . . :174,602 
Tooth, artificial, S. T. Beale, Jr . . . . . . . . . . . . . . . . .  . .  374,572 
Trap. See Mole trap. 
Tube. See Prospecting or boring tube. 
Tubes and rods, roll� for reducing and tapering, 

M. L. Ritchie . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . .  374,703 
Tug, harne, J. B. Altman . . . . . . . . . • • . . • • • . . . . • . . . • . . . .  374.648 
Valve, #l:ate, W. 8. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,695 
Valve gear, G. M. Pelton . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 374.752 

V alve, safety. A .  C. M cady . . . . • . . • . • • • • . • . • . . . . . . . . . 374,617 
Valve. safety. A. Orme . . . . . . . . . . . . . . . . • . . . . .  , • . . . • . .  374.750 
Valve, slow closing tan k, 8. G. Smith . . . . . . . . . . . . . . . 374,687 
Vaporizer, J. 1-1. Valentine . . . . . . . . . . . . . . . . . . . . . . . . . .  314,720 
Vehicle, two-wheeled, R. R. Jones . • . . . . . . . . . . . • . . . .  374,8.3 
Veneers, machine for cutting, E. A. Harrls . . . . � . . .  374,5�18 
WagOn bed, M. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  374,876 
Wagon. convertible stOCk. W. E. George . . . . . • • . • • •  374,531 

Wash stand, H. E. Braunfeld . . . . . . . . . . . . . . . . . . . . . . . . 374,822 
Watch. stem winding, S.  C. Smith . . • . • • . . . . . . . . • . • . •  374,760 
Water gauJre. T. G. IJovegrove . . . . . . . . . . . . . . . . . . . . . .  374,006 
Waterproof, composit!on for rendering leather, 

cloth, etc., C. E. Haynes . . . . . . . . . . . . . . . . . . . . . . . . . .  874,675 
Wheel. See Metallic wheel. 
W heel, W. P. Bettendorf . . . . . . • • . . . . . . . . . . . . . • . • . . .  874,576 
Whip socket, F. E. Benton . . . .  • • . . . . . .  • • . . .  . . . . • . .  374,771 
,\VindmiIl, H. M yers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374,904 
Window, jail, D. McDonald . . . . . . . . . . . . . . . . . . . . . . . . .  874,800 
'Vire splicer, W. F. Batters . . . . . . . . . . . . . . . . . . . . . . . . .  874,650 
'Vire straining machine, J.  Reid . . . . . . . . . . . . . . . . . . . .  374,810 
Wire stretcher, }I"iynn & Kilburn . . . . . . . . . . . . . . . . . . .  a74:,668 
Woodworking machine, G. J .  G oodhue . . . 074,670 to 314,672 

DESIGNS. 
Badge, pin,  etc . •  C. G. Malliot . • . . . . . . . . . . . • . • . • . . • . . . .  17,941 
Bed spring, S. H. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,951 
Boiler front, steam. H. W. Drew . . . . . . . . . . . . . . . . ... . . .  17.941 
Bottle. \V. W. Lowrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,M5 
Carpet, W .  McCallnm . . . . . . . . . . . . . . . . . .  : . . . . . . . . • • . . . .  17,946 
Chair, R. J. Bump . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . • . . . . . . .  17,939 
Coat, little girl's, M. V. Kavanaah . . . . . . . . . . . . . . . . . . . . 17,943 
Costume, lady's, E. M.oran . . . . . . . . " . . . . . . . . . . . . . . . . .  17,948 
Costume, lady/s, J. Sheils . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.949 
Dress, girl's, E.  L. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.942 
Horse blank ets, fabric for, G. R. Ayres . . . . . . . . . . . . . .  17,938 
Organ case, E. S. Votey . . . . . . • •  , . . . . . . . . . . . . . . . . . . . . . .  17,952 
Picture fame, W. Levin . .  .. . . . . . . . . . . . . . .  , . . . . . . . . . . 17,944 
Wash stand, �'. J .  Torran ce . . . . . , . . . . .  ., . • . . . . . . . . . . . .  17,950 
Water gauge, column, G. W. Drew . . . . . . . . . . . . . . . .. . . 17,940 

TRADE MARKS. 
Bolts and rivets, Welsh & Lea. . . . . .  • . . . . . . . . . . . . • .  15,081 
Bread and breakfast cakes, self-raising mixture for 

Boston brown, H. E. Pearson . . . . . . . . . . . . . . . • . . . .  15,()'� 
Coffee and milk, chocolate and milk, cocoa and 

milk, and prepared dandelion, prepared bever-
ages of, T. Symington . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,029 

Coffee, of coffee and chiccory t and of dandelion 
coffee, essence of, '1\ Symington . . . . . . . . . . . . . . . . . .  15.028 

Flour and corn meal, mixture of dry and uncooked 
wheat, W .  R. IJieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,021 

G eiatine made from the air bladders of :fish, Has-
kin Bros . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,015 

Guano, artificial, R. H. Wooldridge & Co . . . . . . . . . . . . 15,032 
Hose for men, women, and rhildren, Lord & Tay-

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,022 
Lubricants for frictional surfaces, A. C. Buzby . . .  15,013 
Medicated soap, pills, ointments, salves, and den-

tal prevarations, Ichthyol G esellschaft Cordes, 
Hermanni & Company . . . . . . . . . . . . . . . . .  . . . . . . .  15.017 
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any pa�nt in the foregoing li�t. also of any patent 
issued since 1866, will be furnished from this office for 25 

cents. In ordering please state the n.umber and date 
of the patent deSIred, and remit to Munn & Vo., 361 

Broadway. New York. We also furnish copies of patents 
granted prior to 1866 : but at increased cost, as the 
speCifications, not being printed, must be copied by 
hand. 

C anadian Patents may nOw be obtained by the 
inventors for any of the inventions named i n  the fore­
going list, provided they are simple. <'_t a cost of $40 
each. If complicated, the cost .will b�.a little m ore. For 
full instructions address Munn & Co. 361 Broadway, 
Sew York. Other foreign patQn�. =y \Wo be obtained. 
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OIl, CallfQl'Dla and Ohio . . . . . . . . . .  229 
011 can holder . . . . ' "  . . . . . . . . .  *211 
Oll from grape seeds . . . . . • . . . �41 
011. haIr. . . . . .  . . . . . . ' "  138 
Oil of peppermmt, distillatIOn . .  385 
011 on water. danger . . . . . . .  372 
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Outlook. American. . . .  . .  • . . . . . .  418 Ox bow. Rundell ' s  . . . . . . . . . . . . . . '99 
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Heat. reflection . . . . . . . . *409 
Reater for giant powder . . . . . . *371 
Heatmg by electriCity . . .  . . . . . . .  117 
Heel former, .J ones' . .  . . . .  . .  0 "  *403 
Hektograph, new . . . .  . . . . . .  , 312 
Hektograph ink . . .  . . . . . . . . .  401 
Hlde worm . . . .  . . . .  . . . .  . .  56 
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HOOK, hat, SImple . . . . . . *146 
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Horse blt, Mannlng's . . . •  . .. *179 
Horse COllar. Boleska's. . . . . . . . *131 
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Horse In spectacles . .  . . . . . . .  424 
Horse. kickIng, to cure . . . . . . . . . 256 
Hor.e kIlled by electric wIre.. . . .  89 
Horse, memory of . . . . . . . . . . • 409 
Horses. attend to your . . . . . . . . . . n 
Horses, railroad . . . . . . . . . . . . 115 
Horses, spectacles for . . . . . . . . . . . 404 
House, old, yucatan . . . . . . . . . . *105 
House, remodeled . . . . . . • .  . . . • . .  *419 
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Hurry and dIspatch. . . . . . . . . . . 9 
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LIght magnesium. In photog. 199 Palls, wood pulp . . . . . . . . . . . . .  177 
Llghtmng and rallw. sIgnals . . . . .  �13 Paint for kltcben 1I00rs. . .  . . . .  49 
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Llghtmng conductors . . . . . .  . 336 Painting on ,ement . . . . . . . . .  342 
L1ghtnmg, curious effects . . . . . .  18l Palm, fan, Chinese . . . . . .  . . . . 200 
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Llghtmng statIstics . . . . .  65 Paper prints. bromIde. bleach'g 165 
Llghtnmg waterw'k. struck by 233 Paper pulp . . . . . . . . . . . .  . . . . . . 345 
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LIme. sulphate, phosphorescence 117 Para l dehyde in insomnia • . . H 
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LIquids. ralsmg . . . . . .  . .  . . . .  *294 Patent. Bell telephone . . . . . . .  232. 390 
LIqUIds, speclfic gravIty . . . . . . . . . .  *167 Patent CommiSSIOner, report . 179 
LIquor, banana. . .  . . . . . . . . . . . . . .  114 I Patent dIScussion , Interestmg . .  417 
t:8�g:, ����m��Foi!

a
�}��:

.
:::::

. 
:; �:�:��·e�:�����lrevival·::: .. : .  �rs 

tl���'iis�
i
E��f .0:: : : : : : : : : : : : : :  *� I::i:�:s.

f
��ci:nt�

e
?�8��.

n
. : : : : :  .

• m 
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Saved by the SCI. AM. . .  . . . .  416 
Saw, mrcular. InventIOn of . . . . . . . 320 
Saw filer, Sherman's . . . . . . . . .  "'179 
Saw IIling attachment . . . . . . . . . . *146 
Scaffold bracket. HIggIns'. . . •  • •  *88 
SCIatica, treatment . . . . . 246 
SCIence, Amer. Association . .  *95. 112 
Science, advancement of . . . . . . . . . 128 
SCIence In toys . . . . . . . . . . . .  *38 
SCiences natIOnal acad . . . . . . . . . . . .  340 
SOIENTIFIO AMERICAN . • • • • • •  353 
Scientillc work. duplIcation . .  . .  144 

'I' 
Talkmg machIne. F.dIson's . . . . . . *415 
Tannmg- agent. new . . .  . . . . . . .  418 
Tannm In boIler lD crustatlOn . . .  100 
TarIff reVIsIOn . . . .  . . . . . 116 
Taste. senSItIveness of . . . .. ' "  383 
Tea drinkers' disealile . . . • . . . .  97 
Telegraph company. Itab . . . . . . . .  312 
Telegraph sItuat ion. . . . .  . .  . . . .  282 
�:l��:rflei����light

.
lll .

. 
: . . .  2� 

Telephone, Bonta . .  . .  . . . .  '102 
Telephone holder. Hott's " .*291 
Telephone patent, Bell . . . . . 390 
Telephone sea . . . . . . . . . 149 
Telephone. the name . 131 
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Tm, coppered . . . . . . . . . . . . . . . . 21  
riin mmes of CaliformR . . . . . .  388 Tm plate mannfacture . . . . . . . . .  218 
��� �I���. ��
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Toadstools, pOIsonous. .  . . . . . . . . .  81 
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Tobol(gan slide, PeelIng·s . . . . . . .  .35 
Tomatoes from cuttings . .• 391 
Tomb, Etruscan , contents of. .  4()(. 
Tomb, Jay Gould's . . . . .  . . . .  '361 
Tombstone pICtures . . . . . . • • • • • . .  *371 
Tomng bromIde prints . . . . . .  • . .  49 
Tongs, Mannes' . .  . . . . . . . . . . . . .  JF2'l5 
Tongs pipe . . . . . . . . . . . . . . . . . . . . . *179 
Tool. (OmblnatIon . • • . . . • . . • . . .  ""355 
'l'ools, fine, tempering . . . . . . . . . .  197 
Tooth pICks . . . . . . . . . . . . . . . . . . ' " 49 
Top. 8ClentIfic . . . . • . . . • • . . . • • • .  * 121 
Torpedo boat, new . . . . . . . . . . . . . . .  114 
Torpedo boat practIce . . . . . . . . . . .  *258 

ig:-s�
r
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. •

. : :  : : : : : .  � 
Tl ade, export, .A merlOan . . . . . . . 393 
Trade mark deClsion . . . . . . . . . . .  289 
TrafaJgar. war ShIp . . . . . . . . . . . .  *259 
TraIn d ispatchers . . . . . . . . . . . . . �8) 
Tram telegraphy . . .  . . . . . . . . . . . . 240 
Trammel, Heil on's . .  • • . . . . . .  • *34 
Tramway, a long 

' " . . . . . . . . .  53 
Transfers, ZlllC etchmg . . . . . . • • • . S36 
rrraps, keep them filled . . . . . . . . .  211 
Trees and sOlls . . .  . . . . .  328 
Trees, deCIduous, to plant. . • .  837 
Trees. natIve or foreIgn 1 . . 168 
Trees, transplanting. . .  . . . . . .  889 
Trlp}e expanSIOn . . . . . . . . . . . . . .  838 
Trunk corner, Garcia's . . • . . . . .  *370 
rl runk handle, Doty's . . . . . . . • . . . . *339 
Truth. solid . . . . . . . . . . ' "  181 
Tubercles. root . . . . . . .  . .. .. 296 
Tubes, steel, from solId rods. . . . .  81 
Tunmg peg, vIOlIn. . . .  • • • . . . .  *3'�2 
Tunnel .  Big Bend. . . . . . . . . . .  . . . .  388 
Tunnel the Channel . . . . . . . . 132. 846 
Turkey. brush . .  . . . . .  . . . . . .  *162 
Turpentme, aistillin� . .  • • • . . . . . .  2 
Twme holder. Porter's . . . . . .. 162 
Type settmg machIne . . . . . . . . . . . . *47 
Type writer. what It is domg . . . . .  2,')6 

U 

Undaunted war .hlp . . . . . . . . ' "  114 
Unebi 'kan. how lost. . .  . . . .  32 
Unit of time, new. . . . .  . . . . . . .  3 

v 
Vacuum gun, Von Guericke's • . . .  �6 
Valve gear, Improved . . . . . . . . . . .  *242 
Valve seats, drill for • . . • . . . . . . *307 
Varmsh, Hmyl . . . . . . . . . .  84 
VehIcle body support . . . . . . . . . . .  *3'70 
VehIcle �eat , Yous' . . . . . . . . . . . . . *115 
Vene�r. to secure . . , . 87 
Venus and JupIter, approach . . . 369 
Venus. cODJunctlOn . . . . . . . . .  869 
VeJ mln exteIIDmator . . . . . . . . . . . *322 
Vessel, ( ly{le bUIlt . . . . . . .  51 
VIbrations compOSItion of . . . . . . *15:) 
VIne securIng devICe . . . . . • . . . .  *162 
Vines. magnesIa for .  . . . . . . . . . . 50 
V.o lm peg, W Ilex's . . .  . . . . .  1St.! 
VIse equal Izer. S loan 's . ' " *'226 
Volcano , f>xt1nct In Connecticut 340 
Volcano of Kmchl . . . . . .  *329 
Volunteer. yacht . . . . . . . . . 192. "J�7 

W 
Wafers, manufacture. . .  261 nges aO InVentlODSlDcrea;se!  we 
Wages m 1t-!OO . . . . . ... . . . . .  7� 
Wagun brake , Platner's . . . . . . . . . *381 
\\ alnut mOlh .  . .  . . . . . . . . . .  249 
Walnuts for turkeys . . . . . . . . . . . 277 
War ShIP ChIcago . . . . . . . . . . . . . .  *180 
War SbiP Orlando . . . . . . . . . . . . . . . 118 
War sblp Ternble. . . . . . . . . . . . .  "22 
War ShIP Trafalgar . . . . . . . . . . . . . . *259 
War ShIP Undaunted . .  . . . . . . . . 114 
War ships, { hmese . . .  . . . . . .''''281 
War ShIPS, weak and slow . . . . . . . . 352 
War vessels transpOl tatlOn. . .*4O'J 
Wardrobe hook, F anning's . . . . . . *115 
Wasbing machlne . . .  .. . . . .  '98 
WashIng machine, rock . . . . . . . .  t99 
Wasp. a WIse . . . . . . . . .  2 
Watch camera . . . . . . . . . . . . . . . . *'J60 
Watch, non-magnetIc . . . . . . . . . . .  820 
Watches, safety attach . . .  . . . '839 
Water. aCld, sprmg of. . . .  . . . . . .  292 
Water, bad, alUm for . . . . . . .  . . .  217 
Water, compreSSIbIlIty . . . 228 
Water, Croton, analy81s . . . . . . . .  197 
Water ,!rauge 1I0at. . . .  . .  . . .  ·19 
Watenet. the . . . .  . . . . . . 325 
Water power. N13gara Falls . . . .  844 
Water, soft, Importance of. . . . .  182 
Waterspouts . motIOn. . . . .  

'
" 307 

Water supply dimlDutlOn of. . .  200 
Water. to pUrIfy .. . . . . .  . . . .  20 
Water tower, portable . . . . . . . . . .  150 
Water wheel. Millot's. . . . . .  . .  *184 
Waterwork .. strllck by hghtllillg. 233 
Waters, retm n of the . . . . . . . . . . . 361 
Wave power. motor. . .  . . . . .  . . .  846 
Waves. 011 tbe . . . . . .  133 
Weapons. D � W  trial of . . . . . . . . . 371 
Wear plate for , ehleles . . . . . . . *f,6 
'" eat her rrporters , pigeon . . . . . .  ]05 
Weather ship. Allyn's . .  . . . . . .  *4 
WeldIng ap'paratus, e ectric . . . .  89S 
Weldmg by electrICity. . . . .  . . . .  170 
Weldmg, e1ectrlC. . . . . . . . .  *835 
Well. a deep . . . . . . . . .  . . . .  377 
Well, arteSIall , Dakota . . . . .  806 
\VeH, arteSIan, Galveston . . . . .  . 131 
Well. bOIlIng. new . . . .  . . .  . .  201 
,\Ven drlven, CRSP. . . . . .  405 
Well, driven. patent . . . . . . . . . .  336 
Wel l ,  drIven, SUIt. . . . . . 352 
WeH engineerInu, artesian . . . . .  *383 
" ells. arteSIan. Dakota. . . . . . 867 Wells. deep . . . . . . . . . . . . . . . . 372 
Whale. a tattooed . . . . . . . . . . . . . . . .  *135 
What the world owes . . . . . . . . . . . 419 
Wtleat In AmerICa . . . . . . . . . . . .  232 
Wheel. fifth, ( ox's. . . . . . . . . . . . 243 
Wheel. hydraulic.. . .  . . . . . . . . . . .  *184 
WhIstle, electric . . . . . . . .  208 
Whooping- cough. cure of. . . . . . .  186 
Wwk, incombustIble . . . . . . . . . . .  *226 
\\ IndmIJl power . . . . . . . . . . . . . . . 857 
WIndow shade caEe . • . . . . . . . . . • • . *274 
Woman g'tlrdenpr . . . . . . . . . . .  2S4 
Wood. distIllation of.. . . .  . . 288 
W ood fibers, spun . .  . . . .  . . . .  211 
Wood. IIl1m!! . . . . .  • . .  . . .  276 
Wood. kmdlIng. mdustry . .  161 
Wood. preservatIOn of. . . . . . . .  121 
\ \ ood pulp pails. . . .  . . . .  177 
Work and p,.y . . . . . 181 
World the celestial . .  81 . 145. 869 
Wrench , PlP9, Carv in 's . . . . . . *179 
Wrttmll. stenographiC . . . . . . . . . 279 

Y 

Yacht, a Singhalese . . . .  . '183 
Yacht race. International . . . . 64 
Yacht ThIstle . . . *60. '167. 227 
YachtYolunteer . . .  . 192 . 227 
Yachts Volunteer and Thistle . .  '227 
Year. another. end of . . . . . . . . . . .  417 

Z 
Zinc, cement rings . . . .  . . . . . . . . . . .  81 
ZInc, etchIng . . . . . • . . .  . . . 224 
ZinC etching. transfers. . . .  . . . .  336 
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Electrical and Telegraphio The PRICE of your BOILER is a small item 

. 
In 

Apparatus--Batterles, Dynamos, M:otors, Telegraph the COST of your POWER Instruments. Electric Bells, Annunciators, Wires, . 

Magnets. and every description of Eleetrical Sup­
plies.  Large Illustrated Catalogne sent free by mail oa application. 
J. H. BUNNELL & CO., 1 06 & 108 Llb�rty St., N. Y. 

GEO. V. CRESSON,  PH ILA. SHAFTI NG WORKS 
1 8th & HAM ILTON STS.,  PH I LA. 

S H A F T I N G 
PU LLEYS, &c. EVERY APPU RTENANCE 

For TRAN S M I SS ION of STEAM POWE R 

NOVELTY ' :: FURNACES 
EXPOSE A N  I M M E N S E  H EATE D  S U R FAC E 

EXTRACT ALL THE HEAT FROM THE G '\ SE�. 

FURNIS H  PUItE WARM AlIt IN ABUNDANCE. 
Thirteen Yean of Test. Universally Satisfaclory. 

Send tor " Our FurnaCe Book." 

Abram , Cox Stove Co.' 
D4.A.N''D'F.A.CT'C'R.ER.S, 

P H I L A D E L P H I A a n d  C H I CAC O , 

From New York Tribune, December 'It"', 18B'1. 

$ 1 , 0 0 0  C H A L L E N C E  
Remington Standard Typewriter .  

We claim for our machine the following points of snperlorlty : EASE OF MANIPULATION. DURABILITY, 
and SPEED-the essential qualities in a writing machine. sJ��:&'ll1{ W'�W�I':�':,!S 

d�::.'t�����t':,�din i-'ie;e:
J
!i'

e
�f.,:"blUty requires many years or actual use. But Its 

wm eR " T T EyeR .A..LL .or»Rlim. Wa¥PiNe -�HlNEd; to Do speed test, as fol1ow8 : 
T i l E U Il'l I'l It E TO BE IS E I . IWTED II Y OUIt COllIPETITO lllS. 
DEPOSIT. Each competitor to deposit wltb. the umpire a certified check, payahle to his order, for $1,000. 
COMPETING MACHINES to write capitals and small letters. 
TIME, Before March I, 1888. The test to take place not earlier than one month after the first acceptance of 

tbis chal lenge. 
��:N��'B

�EP'IIbO�'if
R
CAtYOW

R
�lH��2s�NVENIENT HALL, TO BE SELECTED BY OUR COMPETITORS 

NUMBER OF OPERATORS. Each competing machine to be represented hy three operators. with an Instru­
ment for each. The BgllreJl8te time for each team to be considered in making the award. 

MATTER TO BE WRITTEN. The Declaration of Independence. This may be committed to memory, or 
written rom dictation. If dictated. each operator may select bls or her own reader. 

TRJ A LS. Each operator to have the privilege of three trials. 

A������
O
�

S 
O:2.:ft�!:C�:d

S
for\�:�ug}!Ytie"! p�':,':,t

s':R�� �0.f..�v;:�p'l'i!f�::�spelled or misplaced word. 

a�c!
S
to0�Ad�n�fed��?tf:fRrA:¥ �fO�U'i�tVT

dlrhd&'h�mOng the operators of the winning team. The bal-

WYCl{OFF, SEAKANS 8G BENEDICT, ass Broa.dwa.y, New York 

LACQUER CONSUMERS. 
01llce, NEW YORK. 

W68tem Union Buildi'll(1. Room 42. OELLULOlD MANUl'AOTURING 00' 1 
P. O. Box 273. 

JOHN A. B ARTOW, Prel1dent. 
D. V. LEFFERTS, Tre .... '!' aDd lecty. 

295 FERRY ST. (P. O. Box 55), 
NEWARK, N. J. , 1887. 

We have granted to the Celluloid Varnish Company. of Newark; New .Jersey, an exclusive license 
under our various patents to manufacture Lacquers and Trallilparent Varnishes from Pyroxyline. 

It having been brought to our notice that unauthorized persons have been and are making 
varnishes, enamels, etc" unde r various names. such as Krystaline, Zapon, etc.,  in violation of our 
patent rights, we ' desire to respectfully notify all . parties against manufacturing, selling, or using 
any such varnishes, unless made by our licensees, The Celluloid Varnish Company. 

Several of the patents in question have already been sustained in the United States Coum, 
notably U. S. Patent No. 269,343, and we have commenced suit against The Frederick Crane Chemi­
cal Company, of Short HillshNew .Jersey. for infringement of same in the manufacture of the varnish made and called by t em Zapon. Yours respectfully. 

CELLULOID MANUFACTURING CO., 
M. C. LEFFERTS, See'y. 

SOUTHERN PACIFIC COMPANY. 
OFFICE OF THE M A STER MI<CHANIc. 

Mr. ClIAS. B. MILLER. President Ma,JJif':�:t}?jft�i�'i. �.?t;a M:' Dec. 
7, 1887

. 
DEAR S l it :-Referring to the quality of the MIl[<noliaLined Camella Brasses 
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Locomotives i a recent examlnatfon of tbe brass shows tbat after the eJUrine Ii.s 
made over 8;/OOmiles, the urass shows a wear of only 1 -04 of an inch Rnd the 
�gl\���t�i!�.r 8�N:'C'krJ::'� �nv;�r ������3'lnd lh���b':I6'!.;�e �:f; 
ever used. Shall adopt the Magnolia Metal also for the � Iorltan Line of Steam-
ers. Respeotfully. J. D. CONNELL, M. M.  

DlAGNOLIA A NTI-FRICTION DlETAL CO., 
York Office. 102 Chambers St. Factory, 44 to 00 Jay St . •  Brooklyn, N. Y. 

The White System of Heatin� Rail.road Cars. .: By this system the train is heate'i1 wlth . .lIU1'O air that 10 ha. been warmed by the smoke. heat. and products of GO combustion that have been conducted from the loco- ... 
r:���e J;��O;;t� �s c;J���d'��lrl�et�� a�3"is

o
rn�: 'IS 

In two concent.rlc se')tlons. the smoke, etc .• belnl!' con- .!. ducted through the Inner col i ,  and the pure air WhIch 

The BOILER bUl Is paid e n l y  once. T he C O A L , b i l l  EV E R Y  D A Y .  

Repairs cost T I M E , often more va l u able t h a n  t h e  W H O L E  P R I C E  of 
,ou r  Steam P l a nt. 

FOR ECO NOMY! SAFETY AND ' DURABILITY, USE THE 

8ABCOCK & W ILCOX WATER TUBE SAFETY t O I L ER. 

The Best for All  Steam 
Power or Heating 

Purposes. 

40 0 1 0 0 0  H ORSE  P OWER ' 
in  Service. 

416 H.P. AT HOTEL PONCE OE LEON, ST. AUGUSTINE. FLA. 

M A N U FACT U R E D  BY 

THE BABCOCK & WILCOX CO. 
80 CORTLANDT ST .. NEW YORK. U, S. A, 

107 Rope eJt .• Glasgow. Scotland, 

La Madeleine les Line. France, 

BllrUn. Germany. 

BEla FOR YlLIIlBLE BOOI 011 STEll, FREE 01 lPPLlGlTIOIi. AS ABOVE OR 
80STON. MASS . . 8 Oliver SL SAN FRA NCISCO, CALIFO R N I A, Ch"", G, Ewing. 

P H I LADELPH IA. PA, .  J' North 5th SL ROTIER DAM . HOLLAND, La Grange & Co, 
C H ICAGO : I L L  . .  64 South Canal St. . BASLE, SWITZERLAND, G, Peltzer Teacher. 

NEW O R LEA NS. LA .. 57 Carondelet St. B./\.H 1A. BRAZIL, Manoel Coimbra. 
LONDON. ENGl.AND. 114 Newgate SI. , CEYLON, E , , 1,, Walker Brothers. 

MANCH ESTER, ENGLAND. 3 Victoria Building. MOSCOW. R USSIA. Alexander Bary, 

PARIS, FRANCE , 20 Boulevard Voltai�, GENOA. ITALY. Enrico Weh rli, 

H AVANA. OUBA, W. I.. 1 16� Calle de la Habaha. BOLOGNA, ITALY, Alr�do Edlmann. 

SYDNEY, N, S. \'Ito,s Spnng St. BARCELONA. SPA I N .  Alfonso FI.quer, 

THE DUNN ING PATENT WROUGHT I RON BOILE� 
�hs��:ffng��.ri���!'s

e
'a��':, b��u�,:, �\U':,':i !loay. Perfectly free from CarboniC Acid Gas. 8m�e. and 

Inhaleable Ash Dust. An automatic, noi seless, and easily 
roaV,'::f.�d &=

i
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a
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BIIsin "ss 111 0('1<, and In flve different styles, as follows : 
As a Map;azlne Boiler. which requires attention bnt once in 
As !'S� .... ;�'Ku�r�;· Boller. which will burn Hard or Soft 

Coal, Wood, or Coke. . 
As a Hot Water Boller, for Green House and hot water 

heating. 
As a Portable BoHer. to he set wlthont brickwork. 
Also in 'l'wo �ectionfh to pass tb rough any door or win­

dow, where w hole one cannot enter. 
Manufactured at the 

New Vork Central Iron Works, Geneva, N .V . , U .S.A.  
8eIII fbi' De W  Dluotrated Vatalogue, with full deocription Bnd Price Liat. 

PORTABLE 

Medical Battery. 
The only powerful voltaiC battery that 

Is really '1'JOriable and not liable to get out of order. 
(Jontalns no aeid. Cens hermeti­

cal ly closed. 
Will last. a year without recharging, 

and 1. easily restored when exhausted. 
�&:e�' gl�

e
�lls? ;gl�:tit 16 pounds. 

Cabinet Rattery, 30 I.arge Cells, 
same character as Portable. 

Cautel'l' Bnttel'l','!l Cells, 
lD Walnut Case. 

DESCRIPTIVE CATALOCUES 
FURN ISHED ON APPLICATION. 

NEW VOLTA IC  BATTER I ES ,  
MANUFACTURED BY THE 

PARTZ ELEOTRIO BATTERY 00' 1  
PHILADELPHIA, PA., U .  I .  A. 

ACID GRAVITY BATTERY. WITH POROUS CUP.-E. 
::di.:;;;li�r 

v
�1�dre," 6l;�c'::s,1'la�':c: �E:reiiell�

s
r;�

al
�� 

O�t'!, �tj�J�if��':,«;'M,:;sisL?ocaJr��::�aJ'�<;'�lt�f r�h 
intensity and moderate 'l.uantlty with the least number of 
����.J;�'§������

a
�: t:e �!�W�No ,¥�':,�8ff��� �l'::fo 

time without interruption. N o removing of zincs, and will 
run months wlthont empty1n�. 

ACID GRAVl'l'Y BATTERY.-E. M .  F . •  1 . 95  volts ; C. 
from 3 to over 6 ampere.. Especially adapt�d for Dental 
�:�o"rt:io

su
Wg';lr.�t�ps. Electroplating, Rnhmkor1l' COlis, 

tlULPH'6-CHROMlC SALT, for use In acid gravity bat­
teries. and for makinll electropolon lluld. in two-pound Jars. 
at 80 cents per Jar. 

Is oonveyed Into th .. car for heathur It, is warmed in the i annular space about the core. The discomfort from dust. II i�\��Sihi::ilntj;.tl*!�:�:!::,�t�:�1  i 
. STEBL ' From 1 ·4 to 1 5 ,000 I bs. WEI GHT.  

Steam Dredgers, lit. s. StewDl't'1 Bnnjos nnd B'Inienm1n" .. , the True to pattern. sound,_ sOUd. free from blow-boles. and of unequalI'd strength. <& leadlng make of the . Btronp;er and wore dU1'8Dle tban Iron fonrtngs in any position or for any service Pile Drivers. .. ... ,.-... --.. �r,Sl'£Io���¢���rJgi)Dra�b�J:�r� ::;u:l� CASTINGS �Jt'i,v:
r
pr��t���A��:i7�1'�f'':.f�]ll:af�E!r!ct�Iil'�:.S�'im Send for catar- . and songs of the (lay. CASTINGS of every description. P'" Send for Circulars and Prices to 

logue. Send stamps for co�'ete oatal�e and 1I1nstrated I C S VnllBIl Iron Works, ��
c
'i>�:· �::r";,;�[: kI�.r{� ��st���ren':e':'�:�!r H E  TER STEEL CASTIN GS CO., 

CHI copy. 1Iftj cents per year. Address �. !II. Stewart. CAGO. BanJo Factory , No. 223 Churcb St. ,  Philadelphia, Pa. O�ce, 40'1 Library St., Philadelphia. Wurks, Chester, Pat 
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PHOTOGRAPHIC OUTFITS 

Ev ery description 
of first-class 

APPARATUS. 
Outfits from IIIIS up­
ward. Send for our 
��f�g

g
�rv�� srJly

l
:�� 

formation regarding 
this new method of 
PHOTOGRAPHY. 

Anybody can make 
�?tt

d
th:��t;'�i�� 

outfits. No previous 
knowledge of the art 

nepesRary. Business suitable for everybody. $�O 
to .15 per week easily maile. Process simyle and 

���s 'o1�l����� O!.l�ti:�ic��
t
:e���f�i�

e
nl�:��i;i 

of 20 cents for postage. Address 
:a::.. DII:. :J? :Et.INCE do B :Et.O • •  14S West FouI'th Strel't. Cincinnati, Ohio. o:r Ohio Agents fo� the Blair Camera. 

F I R E  B R I C K 
C H A R L ES D. COLSO N ,  

2 0  W E S T  LAK E ST R E ET, 

I S74 C H I CAC O ,  I LL. I SS7 
AIR BRUSH. 

Received highest Gold Medal Award of 
Franklin Institute as a legft,imate art tool. 
Invaluable to crayon and water culfJr por­
trait artists and draughtsmen. !tause saves 
time, and gives finest technical effects. 
Write for description. The use of the Air 
Brush is profitable , and will repay careful 
investigation. 

AIR BRUSH MFC. CO., 
6'7 Nassau St., Rockford, Ills. 

SAMUEL HARRIS .. CO. 
4l & 43 S. Canal St. Chicago. 

Mf'rs of Malleable Iron Thumb 
Screws, Thunb Nuts, Small Hex­
agon Nuts, Lathe Dogs, Small En· 
gine Castings, Tap Wrenches, etc. 

DELAFIELD'S PATENT SAW CLAMP. 

Wit" Saw for Cuttinj( Metal.. Over two years in use 
in ali part. of the country. Fills a great want. Saves 
ten tImes its cost every year wbere hack saws are used� 
Will cut ott iron bolts. and is useful in many ways where 
pieces of metal are to be cut without marring the edges� 
Free by mail for 50 cents. 

A. FLOYD D li:LAFIELD. Noroton, Conn. 

The Improved 
Rider Hot Air 

PUMPING ENGINE 
Uses Coal, Gas, or 

Kerosene Oil for fuel. 
Over 5000 in use. 

S E " D  FOR 

I New- Catalogue A. 

SAYER & CO., 
37 DEY STRE ET, N .  Y. 

HYPN OTI SM IN FRANCE. - A  N I N· 
ii�
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P LEME"'I" �o. 6 1 3. PrIce 10 cent •• To be had at thiS 
office and from all newsdealers. 

1titutifit �mtritau. 
T h e  Boo m e r  & Bosc h e rt P resses 

I.eather PI'ess. Oil PI'ess. LaI'd Press. BalinII' Press. Cider PI'e ••• 
We make a great variety of Presses, both screw and knuckle 'oint. with powers of from 50 to 700 tons with movement or platens from one Inch to si", feet or more. to work by hand or power. and at any speed req11ireiL 

BOO M E R  &. BOSCH E R T PR E SS CO . ,  
1 5 5  WEST WA.TER STREET, 

SEND FOR CATALOGUE. SYRA.CUSE, N. Y., U. S. A.. 

ICE AND REFRIGERATING 
MACHINERY, 

( Y O R K  P A T E N T. )  
A.DAPTED FOR USE IN 

Brew-eries, Slaughter Houses, 
Packing Ho uses, Mines, Hos· 
pltals, Public Bnlldlngs. and 
wherever refrigerating by artificial 
means can be made practicable. The 
best of testimonials furnished from 
those already using them. 

Manufactured by 

YORK MANUFACTURING CO. ,  
York, Pa., U .  S. A. 

THE PEN NSYLVAN IA GLOBE GAS LIGHT CO. ,  
( Incorporated 1 87 7 . )  

Nes • .{ '1 &; 49 North Suond St., 
PIDLADELPIIIA. PA ., u. S. A., 

()ontr8ctora for 
Lighting Streets and Erecting 

Gas and Water Works. 
Manufacturers of 

Gas Mnchine.forLlghting Dwell· ing •• Mms, and Publlc Buildings �t1·eet nnd Other IJ n n t e lo n  s, 
Plain and Ornamental ; I. a m p  
P o  .. t "  for Streets and Private 
Grounds ; G n 8 0 l i n e  Fixtures. 

E�:re��I\'i:'SG��:fi'::e
a
��r BJ:k�t:� 

chines. (�nsolll le for Street Light· Ing;, Crnde Oil for Gas Works, and other products of Petroleum. 
-1 8 8 6 .­

William J •• Elkins, President. 
Wm1��i�

a1j'����:;;;:'anageT. 
C. K. RObinson, SecretM1/. 

Ben�hW Dri l l  Our BALATA I���LATED CORDS 
Well constructed for quick drilling up to balf inch. and to 

the center of a 
s e v e n  i n c h  c i r c l e . 

Height, • . 30 inches lJase, • llx17 inches 
Weight. • 75 pounds 

Write for circulars 
and prices to 

POST Ii; COMPANY, 
1 54 LAKE ST., 

(JHICAGO. 

Incandescent Lights, Battery Cords, etc. 
are abSolutely \Vare)' and Acid proof. and the most 
durable and most flexible cords in market. 

Rishon Gutta Porcha Go., 
424 Ea.st 2 6th St., N. Y. 

PROPULSION OF STREET CARS.-
A paper by A .  W. Wright. In which an endeavor Is made 
to solve the problem u.s to the amount of power reqUIred 
to st'1.rt a street car Rnd keep it in motion under average 
conditions. Contained In SCI >;N TTFIC AMERICAN SUP. 
PLEMENT, No. �33. Price 10 cents. To be had at this 
office and from all newsdealers. 

The BEST IMACHINISTS' WRENCH on the MARKET 
The Sliding Jaw will not yield a hnh' un der the II'reatest 
strain. but rAmalu. R8 fi r m l y  fixed ItS if welded to the 
bar. Made of NOR WAY IRON and STEEL, case hardened. 
QUICK AC'l'ING, DURABLE, and THORO UGHLY RELlA· 
BI,E. By itsquick adjustment and unyielding slide It saves 
the workman' s time and protects fine Machine, Brap.s, and 

Octagon Nuts. Apply to your dealer or to UTI I .I'l'Y WRENCH CO., Limited, New York City. 
For sale by H. T, Patterson & Co., 146 to 150 Centre St., New York. Montgomery & Co., 105 Fulton St. , New York. 

EJC>YS' I Achromatic TelescoDe 
$a.50. 

G. s. W O O I.llIA N, 116 Fulton Street, New York. s 1; e a :J::l3. E D.  g:1. D. e S . Send for list of Popular ScientifiC Specialties. 
PoI'table, AgricnltuI'al , Stationary. 

-------...... ----------------------------------
ALSO 

Fo u r- D rive r  T racti o n  E n gi n es 
Manufactured by 

"'PVO O:D , TA.BEEt. do DII: 0 -'  SE, 
Eaton, Madison Co., N. y,  

Catalogues and Prices sent on app;icatlon. 

GRANT PAI.fJi.:f3�::IJjt;fc.IoN 
� .  and SPREADER, 

= � it 25G. 25G. 

, :::;C , 
:NAPKIN FOLDED. 

The only Napkin Bolder made which S P R E A D S  the napkin. Made of firm Wire, handsomely nit' kel plated ; u,e napkin is firmly caught by the spring holder and 
cannot drop Clut; alip the hook into the neck as shown m the engrav­ing and the napkin falls properly into position. Can be insta1.IUll attached . or .detached. When through u8in� roll napklll up and sprmg mto clasp. The Gr an t  Combination Napkin-ring Holder A N D  
S P R E  A D  E B i s  a. necessity i n  every household. Men, "'oomen, and children all use it and afler once u8in�, wfll no& be without tt. AlIowliI ahsolute freedom to the neck, a great 
����:�le:!�t °Pri!�tC�!;Ir �i!�:t��:l�ci, �����al;ra:;:rr 
��!:�·sclr3t�61nO��es��Js� cAd&J��Bf�.tA�8.ds: 
dz:; CO., Sole A.genta, 29 Oliver St., Boston, Mus. 

Standard Tool Co. 
MANUFACT URERS OF 

Machinists' Fino Tools, 
ATHOL. MASS., U. S. A .  

· Send for Price List a n d  Discounts. 

LANSDE L L'S PAT ENT SHAM SYPHON I A N SD E l L ,,'<- 0 � -<;.'<.- -.,,"0 U NGD, s ,,'v-< 1>-" \j� "I'- -<I'-'" 
WE L O l E SS STE E L T UBING 

JOHN S . l E N G  4 r L r r C I4f: R  S T  NEW YORK 

Lacq u e rs.  
To the consumers of the new Dip Locquers.-We again 

beg to cal l attention to the notice of the Celluloid Mfg. 
��o�lht06iSf��mi�g�r�:t ���irr��{

e
b���� c�e��iarg�.� 

of Short lilliS, N. J.,  which are being rapidly pushed to 
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CelJuloid Varnish Do., Newark, .N. J. ,  Manufacturers of 
Kristaline, Lustrine. etc. Please send for circulars. 

MUSICAL, OPTICAL, ELECTRIC, MECHANICAL WONDERB. 
• k�:a,!:��.NJ.&c�!!::u�· 
• �stR�i:���b���:i. 
· c_��� . 

Et.EC3rII!IITEB:E:J:», No. �a,8a1. Blake'sl3eit- Stud. 

M [) N EY MADE EASY Manufactur-
ing Rubber Stam s. Send 
for Price List of butfits, to J. F. W. Dorman, 217 East German St., Baltimore. Md. 

LEes AN D ARM S 
WITH RUBBER FEET AND HANDS. 

Thirty-:tl.ve years of the most extensiveexperlence. 
with the most satisfactory results. of any manu­
facturer in the world. Flattering commendations 
from all parts of the world attest the superiority of 
the Rubber Hand and Foot. 

The illustrations represent a young man who lost 
both legs by a railroad accident. He is able to 
Skate (ice or roller), Rid� a Bicycle, Dance or 
Play Rall wlthout any assistance except his artifi· 
cial limbs with rubber feet. 

ARMS restore the appearance and assist greatly 
in the performance of labor. 

Parties who live at a distance, or who would be 
inconvenienced by a journey to our place, can 
supply measurements on our formula, and 
secure good results. Thousands are thus trpated 
in Cana.da, Mexico, Central and South America. 
Europe. and our own States and Territories. 

Ill. Pamphlet and Copyright F.ormula sent free. 
A. A. MARKS, 

10I Broadway, New York. 

© 1887 SCIENTIFIC AMERICAN, INC.
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THE NEW BAXTER 

E N e I N E . 
This Engine Is made with 

an latest improvements. 
from I to 15 H P.,  and has a 
.. record unsurpassed in the 
history of steam motorfl, 
even' Engine is provided 
with all economic and safety 
appliances known. and are 
fully described in circulars, 
which will be sent to any 
address, on appJication to 

J. C. TODD, 
36 Dey Street, 

N EW Y O R K .  
Please mention thIS paper •. , 

N OTIC E. 
We are prepared to fornish the finest qnallty of 

THROU GH PUNCHES and D IES 
for Metal Work, for the mannfactnre of which we 

have unequalled faclllties. 

In ordering, give Length of Punch and Size of Shank 
that can be used in Press Thickness and Width ot Die : 
Template of exact size of Punchings wanted. 

HENRY DISSTON & SONS, InCOfDoratBd, 
J O B B I N O D E PA R T M E NT, 

FRONT & LAUREL STREETS, 
PHILADELPHIA, PA. 

SEBASTIAN, MAY & CO'S 
Improved Screw Cutting . tATHES�:�e� 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and 
teurs' outfits. Lath.s on 
'Satalogues mailed on application ".��rillli'" 

1 6 5  W. 2d St., CinciJmati, O ·  

SH I E L D S  & B R O W N  CO. 

- F O H-
Steam, Gas aod Water Pipes. Drums, Heaters, ete. 
The Best Non·Conductor of Heat & Cold in the Wor ld. 

Send for illustrated descriptive Circular, and name this paper. 
1 43 Worth Street, 78 and 80 La'ke St., 

NEW YORK. CHICACO. 

Horizontal and Vertical. 
D r e d g i n g  rUach i ll e l'Y, 
Flout', I·o,,"'der, S i n t e  n n d  
F l i n t  Illi l i lUachill e l'y, Tur­
bine Water \'" heels, 

York Mfg Oo.,York, Pa, U. S. A. 

PAT E N T S .  
M ESSRS. MUNN & CO., in connection with the pubU­

catlon of the SCIENTIInc AMERICAN, continue to ex­
amine improvements, and to act as Solicitors u1 Patents 
for Inventors. 

In thIS line of bmnness they have had forty-on" "yea;rs' 
experience. and now have unequaled. faCilities for the 
preparatIOn of Patent Drawings, SpecificatioI!.s, and the 
prosecution of Applications for Patents in the United 
�tR.tes, Canada. and Foreign Countries. .M essrs Munn & Co. also attend to the preparation of Caveats, Copyrights 
for Books. IJabels, Reissues. A ssignments. and Reports 
on Infringements of P1\tents. All business int.rusted to 
them is done wit.h �pecial care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application. con­
taining full information about Patents and how to pro­
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Rnissues, Infringements, A8-
signments, Rejected Cases, Hints on the Sale of Pa­tents, etc. 

We also send. free of charge. a SynopSIS of Foreign Pa­
tent Laws, showing the co�t and method of securing 
patents in all the prinCipal countries of the iVorld. 

MIJNN & CO., Sollcilon 01 Patenn, 

361 Broadway. New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa. 

clftc Bni1dinlC. near 7th Street, Washington. D. C. 

To Business Men. 
The value of the SCIENTIFIC Al't'IERICAN as an adver­

Ueing- medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into aU the States and 'rerrito­
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th�n to see his .  advertisement in a printed news­
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
Jet the advertising agent intluence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selNting a list of publications in WlJlca yuu decHle It is 
for your interest to advertise. This is frequently done. 
for the reason tnat toe agent gets a larger commisslQn 
from the papers having a smaH Circulation than is aHow-
ed on the SCIENTIFIC AMERICAN. . 

�'or rates see top of first column of this page, or ad-
dreal 

MUNN & CO •• Publishers, 
361 H" on dway, New York. ------

J'titufifi t �mtritJu. 

TELESCOPIC OBJECTIVES AND MIR-
rors. Their preparation and te.tin .... -By H. Grubl> F. 
R. S. A n  interesting description of the proce�ses n'ow 
employed in the cunstruc.tion of telescopic objectives. 
prefaced with a short hIstory of tbe manufacture of 
gla�s. ContRined in �CIE.'\T IFIC AMERICA N  8UPPL K­
MENTS, Nos. ;)4S and ;)49. Price, lOcents each To be 
obtained at this Office or from any newsdealer. 

. , 
, B1IB: :t- JOHANN PABER'S SIBIR1Ali L�JlD PENCIl.. � 
USED A N D  RECOM MENDED by MEI"SONIER, KAUL­

BACH, VON PILOTY, GAB. MAX, and the most emi ... 
nent artists throughout the world. The 
Johann Faber Siberian Lead Pencils. 
None genuine unless stamped JOHANN FABER. For sale 
by aU stationers and dealers in Artists' Material •. 

QUEEN 8& CO., PHILADELPHIA. 
General Agents for the U. S. 

CHAN DLER & FA RQUHAR 
1 7 7  Washington St. 

BOSTON.  
New England Agents for 

BARNES' FOO l POWER MACHINERY 
AND DEALERS IN 

Maehlni.ts' Snpplies flf Every Kind 

Send two stamps for iJlus. catalogue 

DIPHTHERIA. - A PAPER BY DR. 
CarJ Bunsen� giving the results of  his microscopical re­
searches into the CRuse, origin and propngation cf this 
dread diseas�. Wit" 9 figures. Contained In SCIRNTlFIC 
A M E HICAN SUPPLEMENT. No. 6n'7. Price 10- cents. 
To be had at this office and from all newsdealers. 

Automatic Hn[inos a 8UHcialty 
t'ennsylvania. Agricultural Works, York, Pa. 

Farqahar'. Standard Ensbles and Saw Billa. 
Send for Cat.alolue. Portable, 8t .. iionary, TractIon and Automatie ••• ciDea alpeciaJt1. Warrantedequaler 

auperierte 
81 mUo. 

.1ddrell A. B. F ABQUH.lB & SON, York, P .. 
Send Cor Large IIlu8trated Catalogue. 

W EncycIo-E Diamond L Book free'L pedia of Drills and IISC. for 
'[00 Engrav Lightning mailing it. 
Jn

CLt H#�rc �e��:b T O O  LS. Machines. Aurora, ru. 

RULE TRAMMEL POI NTS. 
They can be attached to  Folding Rnle. of  any 

ordinary width ; and on many kinds of work will 
t�: 
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fwo Brass Trammel Head., with movable Steel 
POints, and one Head with a PenCil Socket. 
Price. per set of three, in a box . • . . . •  liO centll • 

STANLEY RULE & LEVEL CO., 
N R W  BltITIlIN. CONN. 

Sold by all Hardware Dealen. 

R OC K  D R I LLS 
AIR COM.PRESSORS, 

BOILERS, HOISTS, 
AND 

GENERAL MINING MACHINERY. 
Send for Illustrated Catalogue. 

Ingersoll Rock DrIll Co" 
10 PARK PLA(JE, N. Y. 

THE MODERN ICE YACHT. - BY 
?':IY·p:cBg!rdi�c�[�.
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strllction of the fastest and best kinds of Ie'" Yachts of 
the latest, most approved forms. Illustrated with en­
gravings drawn to scale. showing the form, position, 
Rnd arrangoement of all the ·parts. Contained In SCIEN­
TIFIC AMERICAN �UPPLEMENT. No. 6�4. Price 10 
cents. To be had at this o1D.ce and of all newsdealers. 

STEll PUI'PS for Hot or Coid, Fresh or 
Salt Water; for Oil�, N .. ph� tha, Tar; for Cane Juice, Liquors. Syrups, Scum ;'for Am 

monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis­
cous or Foul Liquids. etc. Vacuum Pumps of the highest efficiency. Filter Press Pumps. Air, Gas ana Acid Blowers. Air Comprellsors. Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 

AUTOIfATIC COUNTING lr1!CHINE, 
PRICE $4.00, 
Is perfecUy 
accurate and 
,-ery durable. 
Counts o n e  
m i l l i o n  in 

hl:ifi' :�ard:; 
V�1u:br:f� 
all machin-
� de:t�a�{! 
to r e g t s h r  
m ovements, 
such as auto. 

lathes, 
drop 
Send 

WEIT.YER PATElIT FURNACE 
BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engines, Traction and Portable Engines 
STE.A.nlI: El.C>.A.::J:) El.C>X.X.EEl.S� 

Maaufactured by Fou n d ry a nd M ach i n e  Department, 
Harrisburg, Pa... U. s. A. 

HARRISON CONVEYOR ! 
:ua!ating Grain, Coal, Sand, Cia" TaG BMrk, Cinders, Ores, Seeds,&c. 
���. I BORDEN, SELLECK & CO. , � ��""';,rsJChicago, ilL 

AMMONIA SULPHATE.-A PAPER 
by Watson Smith. F.C,S .. descrlbin ... Gruneber"" s apwra-
�U���e��0���t���
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f l��:I�!N 8��� PLT<MCNT, No. �66. Price 10 cents. To be had at this o1D.ce and .from all newsdealers. �elegrasW- and meatrical 
Hedical Battimes, ��"lJ1!,els, Experl. .nental Wor1!.. and flne braes "C88tings, Send for �talogue (l . ... ;rOl'lES & RHO. (liJielanat.l, U. !tis impLrtltut t o  u s that von TllP-ntiO!l this paver. 

---.. ---�. 

B I T !Square, Oval, or Round Smooth 
Hol e�. For carpenter, cabinet, and 
pattern work, �in. 5Oc., set 14.00, mailed 
free. Bridgeport Gun Implement Co., 

• 17 Maiden Lane, N. Y. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERICAS SU PPLEMENT. Bent ,.. •• o! charge to any �J��S.& CO . . 361 Broadway. N. Y. 

EXCELLENT BLACK COPIES of anytM"U writtm or dnwum with any Pen (or Type Writer) by the Patent 

AUTOGOPYISTLi�1fcr�:!e;:. 
A UTOCOPYIST Co., 166 William Street: New York. 

CASTING METALS UPON COMBUSTI-
ble Material s.-A paper by A. E. Outerbridgoe Jr., de­
scribing a process of casting hon and other metals upon 
lace, embroideries, fern fronds. and other combustib le  
materials. With 4 i l lustrations. Contained in SCIENTI­
FIC AMEIt!CAN S IlPPLEME�T, No. 60 1 .  Price 10 cents. 
To be had at this office and from all newsdealers. 

M ark 
YOUR 

BOOKS, 
ENVELOPES, 
P a per, 

Etc. . . . . . . . . . .. 
O n l y  50 Cents� 

Eight Light Dynamo 
As Illustrated In ScI. Am. of 

April 23 and 30, 1887, and in Sci. Am. Supplement, July 2, 1887. 
4)omplete lIIaehines or ()ast-

in� furnished, also Wire 
for the same. 

Address W. S. UISHOP, 
96 GRAND AVE., 

New Haven, Conn. 

PNEUMATIC DYNAMITE TORPEDO 
Gun.-An exhaustive account of this new weapon and 
of the experiments made with it ; along with a descrip-
�?l1 :X����C�!\�Yn�� � ������IgT:��i�;��:r��� 
PLEMENT, No. ;)93. Price 10 cents. To be had at this 
office and from all newsdealers. atlltRINT PRESS $3. Circular size $8. News­

paper size $44. Type setting easy, 
printed directions. Send 2 stamp� . onr Own for catalogue presses, type, cards, 

CARDS&c., to factory, KELSEY & CO. 
� Meriden, Conn. 

BRASS WORK JIIed.ts & SmaIl Brass Work 
a specialty. 

• Satisfaction Guaranteed. 
T. L. McK E E N ,  

Easton, Pen nsylva n i a .  

BA R R E L  MACH INERY. 

E. &; R. BO��IF..s. 
BUFFALO, N. Y. 

STEAM PUMPS FOR ALl PURPOSES. 
Send for new Illustrated Catalogue. 

Hall Steam Pump Co. ,  
9 1  LIBERTY ST., 

' New York. 

SHAFTING DEPARTMENT Coupling�, Hangers , Shafting, Pulleys. 
SEND FOR (JATALOGUE. 

EDIION MACHINE WORII. 8alesroom 19 DEY STREET New York. 

[DECEMBER 3 1 ,  1887-

P O W E R  
SCROLL SAWS ! 

CIRCULAR SAWS, 
Lathes, Mortisers, &c" 

FOR WorkShop USE. 
Sold on Trial, if desired. 

New CataW(1'Ue free. 
Seneca Fa l l s  Mfg. Co., 

666 Water Street, 
SENECA FALLS, N. Y. 

SEVERN AND MERSEY TUNNELS.-
Full description of these two Important engineering 
works, with two engravings. Contained in SCIENTIFIC 
AMERICAN SUPPL I�Mj<;NT, No. 6U4. Price 10 cents. To 
be had at mi. o1D.ce and from an newsdealers. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
� ����� �:�::ra�u�:! 
rg1!it�� ;':��Jmr:��� 
able Horse Power and Mounted 
Bteam Drilling Machines for 100 to 
600 ft. Send 6 cents for Illustrated catalogue. 
Pierce Wel l ExcavatorCo. 

New York. 

WATCH MAN 'S IM PROVED 
T I M E  D E T E CT O R 

WITH SAFETY LOCK ATTACHMENT. 
' 

Patented 1875, 1876, 18�ht�nifrl�;;��i 
is supplied with 12 
keys. In valuable 
for all concerns 
employing Watch .. 
ruen. It contains 
all modern im­
pro�ements, and 
is far Fouperiol' to 
the old style. 1882 
-At the National 
E x p o s i t i o n  for 
Railway AppUan-

�d 
atp��l��foinsrr�'i.:'e�l. M��:a f1�rtl!'�r�,i\�r cfomj:�eg: 

Box �875. 
E. liUHA U SER, �06 Broadway. New York 

PANAMA CANAL.-A PAPER BY DR. 
W. Nelson on some of the difficulties to be overcome in 
the prosecution of this wurk. Damming the Chag-res 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of tbe work. Contained In SCIEN1'IFIC AMERICAN 
SUPPLEMENT, No. 6113. Price 10 0ents. To be had at 
this office and from all newsdealers. 

TABASH EER, RELATI ON OF TO MIN-
eral Substances.-An account of a curious substance 
secreted by the bamboo. Its physical properties and 
:rri�

i
���p��

m
���t

t
��� fi��e �t

s
c�Ef:i�r:3�� s�����J�� 

AMERICAN SUPPLEMENT, No. ;)91). Price 10 cents. 
To be had at this office and from all newsdealers. 

Two-Horse Power Engi ne. $75. 
WITH STEEL BOILER, S15()_ 

Cheap, Reliable, Safe. 
Automatic Boiler Feed. Auto­

matic Pop Safety Valve, Steel 
Boiler. Cost of runing guaran­
teed not to exceed three oents 
per hour. Nothing equal to it 
ever before offered for the price. 
Larger sizes equally low. Send 
for free descriptive circular. 

CHAS. P. WILLARD & CO., 
236 Randolph Street, Chicago, Ill. 

NOTES ON THE PANAMA CANAL.-A 
paper by R. N. Boyd. M. Inst. C.E .. describlng the present 
condition of the work on the Panama ('anal, and diSCUS .. 
sing the question as to the time it will take to comolete 
��h
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PLE>IENT, No. 1)96. Price 10 cents. To be had at this 
o1D.ee and from all newsdealers. 

Tbe most successfn l  Lubricator 
-for Loose Pu II eys i ll u se. 
VAN /lUZ EN' S PA'l'EST 

L O O S E  P U L L E Y  O I L E R . 
Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
.. Catalogue No. 55 ; " sent free. 
VAN DUZEN & TIFT, Cincinnati. 0 

8�E � E L E CTRIC LICHT 
Best Plain or Colored LANTERN SLIDE!!!. 
L. J. MARCY, 160' CBEST!I11'r ST .. l'llILADELPBIA. 
S C I E N T I F I C  B O O K  

C A T A LO C U E, 
RECENT L Y  PUBLISHED. 

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

MUN N &:; CO • •  Publishers ScientifiC American, 
361 II I·oadwny, New Yo rk. 

F AC-SIMILE copies obtained to an unlimited extent in 
indelible black by the 

ECLIPSE copying apparatus, equal to the 
finest lithographic work, 

SpeCimens free. 
FELIX F. DAUS & Co., 21 Beekman Street, New York. 

I 00 PER l:oK��� I�n*ss�:'IlM?t;: lc�lf,'! CENT Gellui l le  Elpctric lIelt�.  n,.·u sh­
es, etc. Lady agents wanted for Electric Corsets. Quick 
sales. Write at once for terms. Dr. Scutt, 842 B'way, N. Y. 

E L E CT R I C  L I C H T  A N D  POW E R. 
Edco System of Arc and Incandescent Lighting. Direct 

or in connection with the Storage Batteries 
of the Electrical Accumulator Co. 

Dynamos, Motors, Lamps. Batteries, and General Elec-
Electro.Dynamlc co�;:�:'W�:.ter St., Philadelphia, 
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Price $2. , free ojpostage, to any aMrus iin the WOTld. FIRE-BRICK. --BY R. A. COOK, A.M, Dr A CiTCUlaT oj 3 2  pages, showing the fuU Tabw oj Oon- An interesting description of t .. e mining of fire clay and tents oj this imporlant oook, sent ll!J mai! !ree of postage to . the manufacture of fire brick at �lt. Savloge, Marvland � one in any paTt oj tile world who will fun'n'l,sh his 00- I where Is located one of the largest establishments in . the country devoted to this industrv. Contained in 
"'" The aboVll or any uj OUl' Books sent lYJi mail free of SCIENTIFTO A" ERICAN SUPPLEMENT, 'No. li3S. Price 

Postage, at the VUbUcatilm prices, to any adilJrt88 in the \ 10 cents. To be had at t"ls office and from all news-
world. dealers. 
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MANUFACTURERS, 
167 '" 168 

LAKE STREET. 
EXCLUSIVE 

TERRITORY 
GIVEN TO 

ACTIVE 
AGENTS. 
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A PAIR OF SHOES costing ten dollars is 

a good thing, but a pair of JAMES MEANS' 

$4 SHOES and SIX EXTRA DOLLARS in your 
pocket lU'C better. These Shoes are sold by wide. 
awake retailers in all parls of the country. 

You cannjiM E�So MEANS; 
$3���$4 

SHOES. 
__ o-.l......... T H E  

VERY 
A sk t'o1' the James BEST 
Means $2 Shoe for Boys M A D E .  

Shoes from our celebrated factory are sold b y  the 

best retailers throughout the United States, and we 
will'lllace them easily within your reach in any State 
or Territory if you will send us a postal card, men­

tioning THE ScmNTIFIC AMERICAN. 
JAMES MEANS & CO., 

41 Lincol n lilt., Bostou, Mass, 

THE AMEnI�AN �ELL TELEPH�NE ��. 
95 M I LK ST . BOSTO N ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January SOth, 
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 consequenceb 
thereof, and liable to suit thprefor. 
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ence of attending bidders, for furnisting tools and ma­
terials required by the Bureau of Construction 8,nd Re­
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of the same at the Navy Yard" 
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bidders can be obtained by regular dealers in. or msnu-
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cal amd Scientific Bouks. 80 pages. _, and our other Oala­logues and OiTCUZ4TS, tne whol.e covering all of the />ranches 01 Science applied to the Am. sent tree and fTee oj postage to any one 1.n a7lil/ paTt oj the world who 'Will fuT1llish his address. 
H E N R Y  C A R E Y  BAI R D· &.  CO.,  

ladostrlal Publishers, Book.ellers, alld · Importers, 
8] 0 Walnut St . .  P .. iladelp .. la. l'a . .  U. S. A. 

made in duplicate. and enclosed in sealed envelopes marked " Proposals for Tools for the NavyYa.rd, Brook ... 
-------------------------------------- I l yn , New York," and addressed to the Secretary of tbe 

C E O • •• • 'w ARBLE, Sote Manu. ' P H  0 T O-E. N GRAVING PROCESSES _ Navy, Navy Department,. Washington, D. C. All bida 
f t f 8 • ., h .. W " . I must bP. accompanied by eIther pltlDS or descriptive cut. 

HOME MANAGEMENT 
Spons' Hou,sebold Manual : a treasury of Domestio Re­
ceipts. With full lnstru,.ons for the most healthfw 
and economical arrangement of every department. An 
every-day book for the careful housewife. 998 pages, 
with ZOO illustrations. Price $3.00, express prepaid. De­
scriptive circular on apphcation. 

E. ok F. N. S PON, 3;'l lUurray St • •  New York. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me­

chanics, }Juilders, men of leisure, and profeRsional 
men, of all classes. need gOod books in the line of 
their respective cKllings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
usefnl books by dill'erent authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the omce of this paper. Subjects 
olassified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
lU U N N  & CO •• 36 1  )Jroadway, New York. 

SUPPLIES FROM 
"I �_"" HYDRANT PRESSURE 

the chenpest power known, 
Invaiuab ie for b l ow i n g  
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power. Prices from $15 to $300. Send for circular to 
THE BAC K U S  W ATER M O T O ,� CO.,  Newark, N. J. 

£ERFEC7' 
l:VEWSP APER FILE 

The Koch Patent File; for preserving newspapers, 
magazines. and pamnhlets. has been recently improved 
and prien reduc-ed.,. 1;ubscribers to the SCIENTIFIC AM .. 
ERICAX and SCIEXTIFIC AMERICAS 8(TPPLEMENT can be 
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" SCIENTIFIC AMERICAN," In gilt. Necessary for 
every one who wishes to preserve tlie paper. 
Address MUNN & CO., 

Publishers Scm: "'l'IFIc AlIIERlCA1f, 

ac urer 0 T to: ",,,JI:�: lfRENC • I The .... hout process. TJ:te sw:eIled gelatine process of the principal tools which t .. e dealer oll'ers to furnish. The best made, all steel, and warranted, 8 slzell. Full details of each. Con�alDed ID iSCIENTIFIC AMEm- The secretary or tlle NRvy =rTelrlhe �"" ff� -
28 to 52 South Canal Street, CbiC,"",o, U. S. A. CAN !3UPPLEMENT, No. 6 1 �. Price 10 cents. To be had any or all bids, In wbole or in part, as, in his judgmeJ!i, 
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the Interests of the Government may reqnire. 

D. B. HARMONY. Acting Secretary oj tile Na'IY/I. 

GAS ENGINES. proposals for IlJ Rc .. i n e  Tools for tile Ordnance 
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ceived at this Department, until 1� o'clock noon, 00' 
Thursday, the 5th day of J anusry, 1888, at which time 
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(1) slotter, and for the delivery and efe:,tion of the same 
in the Navy Yard, Washington, D. C., in accordance 
with plans and specifications, copies of which, together 
with all other information essential to bidder�, may be 
obtained at the Bureau of Ordnance, in this Department. 
Proposals must be made in duplicate, in accordance with 
forms which will be furnished on application to the 
Bureau of Ordnance, and enclosed in envelopes marked 
U Proposals for 6-inch Gun Lathes and SJotter." and 
addressed to the Secretary of the Navy, Navy Depart­
ment, Washington, D. C. 'l'he Secretary of the Navy re­
serves the right to reject any or all bids, 88, in his 
j'lldgment, the interefots of the Government may reguire. 

Steam ! Steam ! 
We build Automatic Engines from 2 to 200 H. P., 

equal to anything in market. 

A J,arge Lot of 2, 3 and 4,·H. Engines 
With or without boilers, low Cor cash. 

, B .  W. PAYN E &. SONS,  
Box 15, Ehnira, N. Y. 

ALLE�g:ie CAST INGS FF\� SP_ECIAL 
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- DEVLIN v, CO- F I NE  TIN NING JAP;;'-N p/l1T f 
� . _� -1\ Q AND FI N E GRAY I RON AL50 ST E E L  

S tA; F I N I S H I N G , N I N G  -C , TtIOMf'\ LEHIGH AVE II< AMERICAN 5T PHILA • ,,� 
WATERBURY MAI.L E AnLE IRON (JOMPANY, 

W AT E R B U R Y, CO N N .  

A N D  
MALLEA.BLE · 

GRAY 
CASTINGS. 

I RON 

i.�lIDYKE'S B ELIXI R  
EFtMI AH£R BEFORE AFTER Forces HeMr Ma8I!ive ·Whi". 

$....f S -; • �:�.T�e�:l� remed,. • on 2Q to aG  
.-;;: 3pkgll,doit, We pro,.e � - - - Just think. we Hllnd Sl size kg., for 25c., 

OJ: 4 11  s,eacb. 11>1 .158, m"iled lor 48c.iIl stamps. Smith JUg. to. Palatine, IlL ... 

P U L L E Y S , H A N C E R S , 
F R I CT I O N  C L U TC H E S -

PATENT nI�HT� r�n �ALE. 
APPARATUS FOR BUILDINC 

��N�nETE �UILDIN�� AND WALL�I 
County Rights, $50. State Rights, $500. 
See descriptive notice in SCI. AMERICAN, May 22. 1886. 

Send for circulars. Ransome,402 Montgomery St., S.lf.CaI . 

D. B. HARMONY, Actllng SecTetaTjJ of the Na'IY/I. 

pr���Is..'St:C.�08�����t��::J����,t����::G���� 
D. C., November 2, 1887.-Sealed proposals will be re­
ceived at .this Department, until 12 o'clock noon, on 
Thursday, the 1st day of March, 1888, at which time and 
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constructing sixteen (16) 16-inch gun lathes. and for the 
delivery and erection of the same in the Navy Yard, 
Washington, D. C., in accordance with plans and specifi­
cations. copies of which, together with all other infor­
mation essential to bidders. may be obtained at the 
Bureau of Ordnance in this lJepartment. Proposals 
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Ordnance, and enclosed in envelopes marked " Propos­
als for It;-inch Gun Lathes," and addressed to the See-
Te�:rle��:fa�:gllh�Wlv�ele�r;�:�\h':�i�t�g��n;3e�i 
any or all bids, as, in his judgment. the interests of the 
Government may require. 

D. B. HARMONY, AcUng SecTetary oj the Navy. 

MODELS ��M,'�·I[t...;����.I��. ��G'Ji�: LEAD SMELTlNG. -A FULL DESCRIP-
• 189 Washington Street, Chicago. tion of the Lewis Bartlett process, by William Ramsay ; 

SUPERIOR � Stationa.ry Engines 
wil" Plain and A u toma. 

. 
. � . tic CUI-Off". Vertical nnd 

_ . Horizontal. -": .. Penna. Diamond Drill Co., 
=== . BIrdsboro, Pa. 

PROGRESS MA CH I N E  W ORKS, 
..A... &; F_ E:EO"'VVN. 

44 E=-ark E=-1aoe. :N'_ 'Y. 

il1ustrated with 9 engravings. Contained in SCIENTIFIC 
AMEBJCAN SnpPLEMENT, No. ;.') 9 3 .  Price 10 cents. 
To be had at this omce and from all newsdealers. 

T� Scientif i c A merican 
PUBLICATIONS FOR 1 888. 

-0-
The prices of the dill'erent pnblications are as follows : 

RATES BY MAIL. 
Tbe Scientific American (weekly), one year $3.00 

The Scientitic American Supplement (weekly), one 
year. • . . . . . . , . . 5.00 

The ScientifiC American, Export Edition (monthly) 
one year, • . . • • . .. .. • 5.00 

The ScientifiC American, Architects and Builders 
Edition (monthly), one year; . . . . • �.50 

COMBINED RATES. 
The SCIentifiC American and Supplement, $7.00 
The ScientifiC American and Architects and Build-

ers Edition, . • . . • • • • • 5,00 
The Scientillc American, Supplement, and Archi-

t.ects and Builders Edition, . • • • • 9.00 

P'l'opOTtionate Rates jor SW Months . 
This inclndes postage, which we pay. Remit by postal 

or express money order, or draft to order of 
lUUNN & CO •• 361 Broadway, New York. 
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Intdde Pasre. each i n serti on � _ .. ., !')  cents R line. 
Bllch: P age, each i JlMerlion .. .. ..  81 .00 a line. 

'l'he above are charges per agate Ime-about eight 
words per line. rl'his notice shows the wi.dth of the line, 
R.od is set in agate type. Engrav inj!s may head adver­
tIsements at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as 'l'hursday morn­
ing to appear in next is&ue. 

MAMMOTH RUBBER BELTS SPECIALTIES IN 

PAI NTS 
A PLAIN BRACE, A RATCHET BRACE 

A DRILL BRACE, ALL IN ONE. 

Material, Style, Finish, Durability, In 
all respects this Brace is warranted to be 

the best In any market. Sent by mail, 
postage paid by us, on receipt of $S.OO. 
Most Hard ware Dealers will furnlsb It at 
the same price. MILLERS FALLS 
CO., 93 Reade Street, New York. 

III u:llll11illlllililillllll'!lIll1l11ill" ' .:' .. · ·  

STAR HACK smI 
\11111\ 1 1 1  l'UIIlIlIllIlIltIl Il!11Il111I 11111llm�nlll ill . I m\lll� 

This Saw is very much harder than a file, and wI11 cut 
Iron and Steel almost as readily as WOOd. One saw will 
cut off a bar of ha If-inch round iron e1ghty times, or a. 
bar of untempered steel forty times. It cuts ten times 
as fast as a tHe, and at one-tenth the cost . As it cuts 
everything. it will do most of the sawing required about 
�on�l:��' a��o�ic��l �f�ed,i�� �tl'l:c� �::,!��fl�\"o� 
dilferent directions. Frame and 12 Saws sent by man on 
receipt of $1.50. Hardware dealers wUl furnish them at 
the same price. All genuine goods are marked With a 
Star, and bear our name-

-I For ENGINES, TOOLS ;. and General Machinery, 

_ . PECORA PAINT CO. ,.;;! 1 50 North 4th Street, 
U� P H I LA D E L P H I A ,  P A .  
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SEND FOR CIRCULAR A. 

Mi l lers Fal ls Co. ,  
93 Reade 8t. , New York. New York Belting and Packing Co .  

NATIONAL STEE L TUBE CLEANER 
JOHN H. CHEEVE_R, Treas. 1 5  PARK ROW, New York. For Clealling BoUer Tub .... 

B a rga i ns i n  Belt i n�. 
I have a large lot of Rubber Belting that I am eelUng at PIPE COVER·I NGS. 

77U, 
per cent. discount from regular nat prices; write for sizes. 

J J O H N  W. B UCKLEY, 
Rubber Goods for Mecbanical Purwses, Hose, Belting, 
PaCking, Gaskets, T'!l'!�fJie�'lP��. 

Belts, Cotton Belts, 

FIRE-PROOF NON-CON DUCTING 
COVERINGS FOR 

STEAM PIPES,  BOILERS, 
AND A L L  HOT SURFACES. 

H. 'W". JOHNS' 
1 56 S o u t h  S t reet, - - N E W  YO R K . Made In sections th ree feet l ong. Easy to apply ; l Ia;ht and cheap. *SABoEES�O'SlC 

T O O  L S.  VfJHf::'If-f. Asbestos Specialties, Tibre, Braided Packing, Mill Board, Sheathing, and Oement, C O V E R I N G S .  
Scroll · Saws, Saw Blades, Varving 

Tools, Lathes, Former�, Morti15ers. 
Planes, Bits, and all TOO I .S used in HO'O.se B uilding, in the Shop and 

CHALM E R S-S P E N C E  CO. ,  4 1 9  to 425 E ighth St. , N ew York. For FurDaces, HotaAir Pipes, etc. 
FIRE·PROO F. NON·CONDUCTING • .  Branches : BOSTON , PITTSBURCH, PHILADELPHIA, CHICACO. 

or on the Farm. Send 4c. 
for postage on large illns. 

(\".lC.".I<'�'A. showing reduced prices 
etc. Don't buy until you 

see our and prices. 
J .  W i l ki nson Co. 
'1'1 !'!tate Street, 

1\
ChicaKo, nl. 

Address J O H N  A. ROEBLING 'S SON8, Manufactur­
ers, Trenton, N. J. , or 117 Libert,y Street. New York. 

Wheels and Rope for conveymg power long distances. 
Send for circular. 

W O R K I  N C  M O D E L S  
And Exwrimental Machinery, Metal or Wood. made to 
order by J. F. WERNER, 62 Center Street. New York. 

EMERY WHEELS. 
THE ORIGINAL SOLID VULCANITE 

E1\4ER. Y" �::a::EELB. 
Run Easy and Safe, Cool and True, i s  more Durable, hence Cheaper, 

A Trial will convince you of tbis. 

lfew y� Belting and Packing Co. 
16 rk · R.o�, N"e� York. 

TilE " FISHKILL " OORLISS ENGINE, 
COMBININQ A MAXIMUM OF ECONOMY, EFFICIENCY, A N D  DURABILITY. 

F i s h k i l l  Land i n "  Mach i n e C o . ,  F i s h k i l l -o n - H u d so n ,  N _  Y. 

Recently adopted by the BRUSH ELECTRIC LIGHT CO. 
at Louisville ; the EDISON ELEOTRIC LIGHT CO., 

Detroit ; and the COLUMBUS EDISON ELEO-
. TRIO LIGHT 00., Oolu�bus, Ohio. 

33% ot' Fuel Ss.ved. Has no Odor. 

All of the heat is carried to points desired and 
. not wasted in cellars and fines. 

H. W. JOHNS M'F'G CO. , 
87 MAIDEN LAN E, N EW YORK. 

G ear WheelM and G e n r  ClI t t i nll'.-1 make g to I order
l 

or cut teeth on g blanks sent to me. Of all kIndS. Of al sizes to six ft. dm. Small orders or lar�e ones. 
Fin e  g or cheap g. Small cast g. Ready made brass g 
�let'l.'�

ik":n!
O

�oJ'Iiig�Sg, $?
e

V�Cfii:���o:�f:{;. Jl!:�,:',� 
reasonable. Send for catalogue. GEO. B. GRANT, 68 Beverly St.,  Boston , Mass. 

M
IGROSG��������p!��S�E.J�:!;�TAC1Eg 

Catalogues FREE. 
W. H. W A L M S L E Y  &: C O., 

PHILADELPHIA. 

PRINTING INKS. 
TH,E' .. ScientifiC American " is printed with CHAS 

ENEU JOHNSON & CO. 'S INK. Tenth and Lom. 
bard Sts •• PhiJa., and <17 Rose St., opp. Duane St., N. Y. 

01- 1 Works Mac" hl-nery E�:���;
S���!�S�����I�:�, 

ICE-MAKINO MACHINERY, 
WH. TAYLOR &; SONS, 

_________________________ ..::;." 2S.SD Adam. St •• Brooklyn, N. Y. 

T H E P E N B E RT H Y- I N J ECTOR. .A. F .A.:IB J?BOJ?OS:ITION_ 
As every injector is tested by the manufacturers before it leaves the factory, we 

know that, if properly· connected and instructions are carried out, they cannot fail 

to work. The manufacturers offer t.o pay tile expen�e8 of any man to go to 
their factcry, and $ 1 0  l,er day wb lIe there, if the injector does not work, 
provided it has not been misused. JENKINS BROS., 71 John St.., N. Y. ; 105 Milk 
Street, Boston ; 13 South Fourth Street, Philadelphia ; 54 Dearborn Street, Chicago 

BRE AKERS AND ORE CRUSHERS. 
manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, can· 

the invention described in Letters Patent issued to Eli W. Blake, June 15th, 1858, togeth­
NEW AND VALUABLE IMPROVEMENTS; f{Jr which Letters Patent were granted Muy 11th 

20th, 1880, to Mr. S. L. lVlarsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Cruihers in this country and England. 

F A RRE L FOUN D R Y  A N D  MA C H I N E  cei , lUll u u fr". ,  A nsonia,  Conu. 

_______ C
_

O
_

P
_

ELAND & UACON, Agents, NEW yeHtI� a l l d  l' H I LA DEI,PH I A .  

For lliustrated Oatalogue of New Boiler, address IMPROVED HOISTING ENGIN ES ABENDROT� & ROOT MANUFG. CO., A l so S U P E R I O R  B O I L E R S. 
28 ClIff Street, New York. 

P�l.rRRUAcTI.pEt,�D R U B  B E R M AT T I N  C 
A l so ,  R U B B E R  STA I R  T R E A DS .  

Take none but the �enuine. All our goods are stamped 
Avoid Imitations. 

PERFOR!TED RUBBER OFFICE MATS, with Safety Initials. 
New York Beltin g  and Packing (Jo. 

15 PARK ROW, NEW YORK. 
----------------------

T H E  M .  T.  DAYI DSON I M PROY E D  STEAM P U M P  

P U M P MADE FOR A J,L 
SITUATIONS. 

DAVIDSON STEAM PUMP CO. 
PRINCIPAL OFFICE, No. 7T LnmRTY STREET, NEW YORK. 1 \  ADAMANTINE SHOES and DIES for STAMP Il1LLS I Tbey will not ".cup'.' or Break at shll'llk. C H R O M E  STE E L  WO RKS s .  EL KOHN, PreSIdent. C. P. lIAUGHIAN, Vice President. EI�c) C) �:x... V:N', N". "'2"_ 

Specially Adapted Cor Hoisting, General ManuCacturing a n d  Mining 
P urposes. 3 0 0  Styles and Sizes, and over 4,000 In use. 

LIDGERWOOD MANUF'G 00. 
96 L i berty Street, N ew York . 

H A ROGERS l9 JOHN ST., N . Y. 
. MANUFACTURERS' AND . 

I I M AC H I N I ST S ' S U P P L I E S .  
______ S_O_L_E_U. s. ACENT MONCRIEF'S SCOTCH CAUCE CLASSES. ' 1  THE DUC ELEVATOR BUCKET. I FULL ROUND AND PARTIAL STRAICHT FRONTS. t';' mON CLAD MFG. CO., 22 Cliff St., New York. --

It should be use!! by EVERYBOD:Y dealing with perce!"tage for mercantile pu�ses-not Bank Discount. 
�etClS��l!t�b��l�:�?Sac��r!i�l�� B a!; ���8 a�taag��:�C:a��: �i�i�- E �stNaitll>W suIts witho�t the mental

. 
wear counts, simple and complex, and 35 Chambers st. 

of computIng. . it is accurate, rapid a.nd practical. New York. 
, � D'::D'�S_ ". 8COUN� -O a K  
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