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'citutific 1lUtrinlU. 
IMPROVEMENTS NEEDED IN THE NEW NAVY. 

It is probable that the United States Congress and 
administration have carried out recently no more 
popular movement than the creation of a new navy. 
The efforts of American engineers and inventors have 
alike contributed to the result seen in the production 
of our "white squadron." But a few weeks have 
passed since a further triumph for American skill was 
chronicled in the success of American armor plate when 
subjected to the competitive trial. The new navy is 
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stant handling of the sails and overhauling of the rig­
ging and attention to the multifarious work of the old 
sailing ship are no longer required. Idleness is un­
questionably bad for the morale of any body of men. 
It is an evil which extends to the officers, but it has a 
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supplement the work so well in progress by providing 
for the improvement of the status of recruits, and there­
by securing intelligent and superior men for the naval 
service. 

. ." . 
An Auger Patent {)ase. 

In the Queen's Bench Division, recently, before Mr. 
Justice Mathew, sitting to take chancery business for 
Mr. Justice Stirling, the case of Whitehouse 118. W. 
Gilpin & Co. (limited), came on for hearing. Mr. Moul­
ton said this was an action brought by Mr. Cornelius 
Whitehouse, Cannock, Staffordshire, against William 
Gilpin & Co. (limited), also of Cannock, for an infringe­
ment of a patent for making a certain kind of auger, 
known as the solid-winged double thread auger, an ex­
ceedingly effective tool, and one which was now very 
largely in demand. In 1868 Mr. Whitehouse invented 
an auger and took out a patent for it, proposing to 
make it by means of casting it very nearly in shape un­
twisted, and then finishing it by boring it, twisting it, 
casehardening, and finally sharpening it. But that 
manufacture was a total failure. The metal which 
could be got by casting was not hard enough for the 
purpose unless it was casehardened, and if it was case­
hardened it became too hard to bore or sharpen. Be­
tween these two difficulties the whole thing was a 
failure, and it never was put in the market. There 
was another way of making an auger which was also 
tried. The tool was made of steel, the wings were 
forged first, and open, and then they were bent down 
and welded to the edge of the thread. That plan was also 
� failure, and the tool was not placed in the market. 
In 1886 the plaintiff hit upon a totally different way of 
making this same auger, and this was the subject of 
this patent. He took a piece of tool steel and drew it 
into a blank with a lump of metal at the ends. He 
then stamped the steel, in its half finished form, be­
tween two dies; then the usual process of twisting 
was followed, and finally, after drilling, the polished 
auger was produced. A patent for this plan was taken 
out by the plaintiff in 1886, and so great was the suc­
cess of the invention that in 1887 he sold in round num­
bers 14,000 augers; in 1888, 19,000; in 1889. 32,000; and 
in 1890, 37,000. In 1891, 28,000 were sold, but there had 
been a falling off, because, as plaintiff alleged, de­
fendants, who used to buy augers of him, took to mak­
ing them themselves, and undersold him in the market, 
thus causing him damage. Mr. Justice Mathew: 
What is the point here? Mr. Bousfield: We say this is 
an old process, which could not be patented. Mr. 
Justice Mathew: And I suppose Mr. Moulton says 
there is nothing to prevent what seems to be old from 
being new. Mr. Moulton: Yes; that is what I say. 
Mr. John Willcox, die manufacturer, said he had made 
the dies for plaintiff. In cross examination, he ad­
mitted that if he had never made a die of the descrip­
tion at all, but had seen the auger, and had he been 
told to make a die for a blank for that auger, he would 
have known what shape to make it. Mr. JustiQe 
Mathew said that ended the case. The invention was 
ingenious, but it was not new. The action would be 
dismissed with costs. 

• •  e • •  

Explosions of Coal Dust In Mines. 

In the course of a lecture recently by Professor 
Harold B. Dixon, at the Owens College, Manchester, 
on "Coal and Coal Mining," he directed attention to 
the evidence which has been accumulated regarding 
the action of finely divided coal dust either in promot­
ing or aggravating the intensity of explosions pro­
duced by fue, or, on the other hand, by igniting itself, 
and causing an explosion in mines. He said the ques­
tion which was being considered was this: Is dust 
capable of creating a flame when it comes in contact 
with a large flame such as may be produced by a 
blown-out shot or by an explosion of gas and air? It 
was not supposed that an ordinary naked light in a 
mine would suffice for an explosion of coal dust and air. 
There must be first a great disturbance to raise the 
dust, and mingle it with the air, to make it an explosive 
mixture; and there must be a great heat locally applied 
to initiate the explosion. But when once this had been 
set up, a flame might extend so far as there was the 
coal dust lying on the floor or sides; and the damage 
done by it was comparable, at all events, with that 
caused by an explosion of fire-damp and air. This was 
a view frequently urged; and, in support of it, the 
lecturer tried a few experiments. He showed that fine 
dust falling ou a flame will give off Hame and sparks, 
and that when mixed with oxygen an intense flame is 
produced. The itifticult.y he added, was to obtain the 
requisite proportions of cool dm,'t and air to make an 
explosive mixture. 

The Keynote of an Andltorlum. 
In rooms of poor hearing qualrtjes ,Dr. Ephraim Cut­

ter says: Every hall or chureh bas its keynote, and the 
audience will hear better if the "peaker's voiee is pitched 
and held to the keynote of the .oom. .ro find the l{ey 
note, sing the natural scale slowly evenly, otnd !IlIlooi 
ly, or play this scale on piano Ol" organ. The 
which is most prominent is the keyoote. 
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Scientific Digger Indian Surgery. 1 The air was good, and they found that the passage-
The poor Digger Indians, of California, are among way continued, and was followed some three hundred 

the lowest tribes of America, who, prior to emigration I yards further, when another drop of seven or elght feet 
there, in 1849, lived upon spontaneous production, such was encountered. Here was a dry, sandy bottom in 
as they could kill with bow and arrow, and grasshop- this cave, and the passageway was found to continue 
pers, which I have seen there, which they captured by still further, and was pursued thirty or forty yards 
hundreds of bushels at a single capture. During my further, when they came to what was apparently the 
travels there from saw mill to saw mill, when I fitted end of the tunnel. 'A stream of water two feet or more 
and inserted my saw teeth in circular saws at the mills, in diameter was rushing out of the wall at one side, 
I met with gentlemen who related curious incidents of cutting across the foot of the breast of the passage­
these Diggers, as they are called, and among them this way, and to all appearances was lost in the wall on the 
exceedingly interesting and curious method they had other side. The stream was swift and came out with 
of dealing with a compound fracture: great force, and, stranger yet, the water was quite hot, 

I was inserting teeth in a saw for a Mr. Wilcox, in a and when tasted was very much like the water found 
mining town then called Fiddletown, in Sierra County. in the springs at Glenwood. 
MosL of the yellow metal was obtained by running Where the water comes from and where it goes is a 
tunnels under a steep bluff and washing it in a brook. mystery that the explorers could not solve. Aside 
At the head of the town was their saw mill, and about from the lime formation, the formation surrounding it 
five or six miles from there was an Indian campudia (a is lava, and the supposition has been advanced that 
camp), where several hundreds of these diggers lived. there is a crater in the vicinity filled up by crumbled 

A saw mill, to them, was a great curiosity then, and walls of rock, which constantly discharges hot water, 
nearly every day some of this tribe would visit this mill. and during the course of ages has eaten its way down 

One day, about twenty of them were there, and, through a seam or crevice in the limestone to the river 
it being chilly, most of them stood in front of the fire belo'f. A few miles above Glenwood there are springs 
under the double flue boiler, when a very sad accident of a similar natrn'e, which are situated almost in the 
occurred, by the collapse of the fiues, scalding Mr. bed of the Grand River. It is quite probable that fur­
Hoxey, one of the owners, so that the poor man died ther investigations will be made.-Great Divide. 

about four days after the accident, and it burned sev- • '.' • 
eral of the Indians, and blew one poor old mohalie Royal Society Medals. 

(squaw) some twenty feet into an old miner's pro- The anniversary of the Royal Society, London, was 
spect hole, and broke one of her legs below the knee, lately celebrated with the usual eclat. The medal 
it being what surgeons call a compound fracture. The awards were as follows: 
Diggers shouldered her, and went to their campudia, PROF. STANISLAO CANNIZZARO (COPLEY MEDAL). 
the only physician there being kept to take care of 
poor Mr. Hoxey. About four days after the misfortune 
several hundred Diggers appeared on the high bluff 
overlooking the town, with bows and arrows and in war 
paint. Soon down came a tall chief, who walked up in 
front of the small hotel, and said: " Whar saw mill 
men �" Some men at the hotel pointed to Mr. Wilcox, 
then coming over a smali bridge. The chief walked up 
to him, saying: " You saw mill man?" Mr. Wilcox 
said: "Yes. "  " Well, Indian came down to see saw 
mill, do no hurt, then white men shoot off saw mill, 
burn Indian, break mohalie leg ; Indian want to fight 
saw mill men." 

Mr. Wilcox was puzzled to know just what to do ; 
but there was a gentleman in town who had been an 
Indian agent, and they sent to him, who came at once. 
The agent asked how Mr. Hoxey was, and was told that 
he was very low and not expected to live through the 
day. 

Stanislao Cannizzaro, Senator of Italy, and Professor 
of Chemistry in the University of Rome, has rendered 
invaluable service to the philosophy of modern chemical 
science. The work of Avogadro, in 1811, and after­
ward that of Ampere, had already thrown much light 
on the relative weights of the molecules of elementary 
bodies, and on the proportion in which those weights 
enter into chemical combination. But it is to Canniz­
zaro that we owe the completion of what they had left 
unfinished. He pointed out the all-important differ­
ence, hitherto overlooked, between molecular and 
atomic weights, and showed (1) how the atomic weights 
of the elements contained in a volatile compound can 
be deduced from the molecular weights of such com­
pounds ; (2) how the atomic weights of the elements 
the vapor densities of whose compounds were unknown 
can be ascertained �y help of their specific ·heats. By 
these investigations the series of atomic weights of the 
elements, the most important of all chemical constants, 
and the relation which these weights bear to the mole­
cular weights of the elements, have been placed on the 
firm basis on which they have ever since rested. It is 
to Cannizzaro that science is indebted for this funda-

So they went to the sufferer's room with the Indian 
chief, and showed the poor man's wounds, and ex­
plained, in Indian language: " No intendi acidenti." 
When the old chief replied: " Me safe. No fite all 
wano." Which is: " I  understand it was not intended ; mental discovery, and it is this which it is proposed to 
it was accidental ; we don't fight." And the Indians recognize by the award of the Copley Medal. 
soon disappeared. 

Now comes the interesting and scientific part of this PROF. CHARLES LAPWORTH, F.R.S. (ROYAL MEDAL). 

story. In a day or so after Mr. Hoxey's burial, the sur- Prof. Lapworth is the author of some of the most 
geon went to the campudia, and there sat the poor original and suggestive papers which have appeared in 
broken-legged mohalie. The physician told me that the geological literature of this country for the last 
the Diggers measured around the leg in several places, twenty years. Special reference may be made to his 
then cut a piece out of a slippery elm tree, near the researches ou graptolites, and to his patient investiga­
size and shape of the leg, took the bark off, shaved off tion by these means of the exceedingly complicated 
the outside, and made as fine a splint as he ever saw, structure of the Silurian uplands of the south of Scot­
and fitted it around the broken limb, leaving the space land. He has been able not only to supply the key 
open about one-quarter of an inch on the top, and which has given the solution of the stratigraphical dif­
were pouring in a little water to keep down the fever ficulties of that region, but also furnish theoretical 
heat, and that in a few weeks the squaw was limping geology with an array of new facts from which to 
around town again. J. E. EMERSON. philosophize as to the mechanism of mountain making. 

• '.' • .  Of not less importance are his detailed studies of the 
A WonderCul Cave. structure of the Northwest Highlands, and his demon-

A cave was discovered a short time ago on White stration of the true order of stratigraphical sequence in 
River, some thirty miles above Meeker, which seems to that region of complex disturbance. As a stratigraph­
be as important a discovery of that kind as any ever ist he has attained the highest rank, and he has like­
made in Colorado. It was found by a prospector and wise made himself a chief paleontological authority on 
hunter named Hooper, who reported it to the citizens thtJ structure and distribution of the Graptolitidre. For 
of Meeker. But no one seemed particularly interested some years past he has been engaged in a laborious 
in the new find, as that portion of the cornitry sur- study of the Silurian and Cambrian rocks of the middle 
rounding the headwaters of White River is full of of England, the detailed publication of which is await­
curious things, and the settlers in that locality have ed with much interest by geologists. 
become accustomed to them, and their curiosity is not PROF. RUCKER, F.R.S. (ROYAL MEDAL). 
easily aroused. Two gentlemen recently made an ex- In conjunction with Prof. Reinold, Prof. Rucker car­
ploration of the cave, and found it located in a lime- ried out an important series of researches (extending 
stone formation and extending into the mountain for over ten years) on the electric resistance and other 
half a mile or more. physical properties of liquid films, in the course of which 

The opening has the appearance of a railroad tunnel, the fact was established that the black part of a soap 
twelve or fourteen feet wide. The cave continues at I film in equilibrium has a uniform, or nearly uniform, 
this width for considerable distance, when it grows thickness of 11 or 12 micromillimeters, and that there is 
narrower, and in one or two instances the explorers an abrupt augmentation across its border to a thickness 
were obliged to stoop in following the passage. The of about 30 or 40 micromillimeters in passing to the col­
opening is about sixteen feet abOVE the river, and has ored portions. This, considered in connection with tlie 
the form of an incline. well-known sudden opening out of the little black 

When the party had reach '''ee of a quarter areas in an ordinary soap bubble, proves a minimum 
of a mile, the floor Sloped �<) hun- of surface tension for some thickness between 10 and 50 
dred or three hundred v- micromillimeters, which in the ordinary soap bubble, 
abrupt drop. Rocks � '<)dified by Reinold and Rucker's electric current, is 
ence of water aSCf �;ly balanced in virtue of the abrupt change of 
was lowered, the i' '"Iroposition of fundamental importance in 
only twelve f-e "'lory, implying the existence of molecu-
water was fr "";&. 

49 
In theoretical calculations connected with the com­

pounding of dynamos and motors to produce constant 
potential difference, constant current, or constant 
speed, electricians did not see their way to obtain re­
sults of a sufficiently simple character to be of use in 
practice, if they employed a function of the current 
which fairly represented the magnetism. They were, 
therefore, compelled to assume in such calculations 
that the magnetism was a linear function of the cur­
rent, although it was well known that this was very far 
from being true when the current was large. Prof. 
Rucker, however, developed a simple method of attack­
ing such problems, and showed how the magnetic satu­
ration of the iron might be taken into account, and a 
comprehensive solution of the general problem of com· 
pounding dynamos and motors obtained in a workable 
form. Prof. Rucker's paper containing his investiga­
tion, and which will be found in the " Proceedings of 
the Physical Society," is a most valuable contribution 
to the theory of direct-current dynamos and motors. 

Prof. Rucker has, with the co-operation of Prof. 
Thorpe, completed a magnetic survey of the British 
Isles (1884-89), which, independently of its great value 
in investigations of the distribution of the earth's mag­
netism, and the changes to which it is subject, is speci­
ally remarkable for the exhaustive discussion of the ob­
servations in reference to regions of local magnetic dis­
turbance, and their relation to the geological constitu­
tion of the earth's crust in the neighborhood. Prof. 
Rucker has followed up this discussion by a paper on 
" The Relation between the Magnetic Permeability of 
Rocks and Regional Magnetic Disturbances," read be­
fore the Royal Society. The high estimate that has 
been formed of the value of this magnetic survey is per­
haps most easily appreciated from the very large sums 
that the Government Grant Committee have reCOIll­
mended should be contributed to aid in the completion 
of this work of international importance. 

PROF. VICTOR MEYER (DAVY MEDAL). 

Prof. Victor Meyer, formerly the successor of Wohler 
at Gottingen, and who now occupies the chair of Bunsen 
at Heidelberg, is eminent as an original worker and 
discoverer in almost every branch of chemical science. 
His methods of determining the vapor densities of sub­
stances have been of the greatest service to chemists, 
not only as convenient and generally applicable modes 
of ascertaining atomic and molecular weights, but also 
as serving to throw light on the molecular constitution 
of elements and compounds under varying conditions 
of temperature and pressure. A striking example of 
the value of these methods is seen in their application 
by their author to the study of the molecular dissocia­
tion of the element iodine-one of the most masterly 
investigations of recent years, and which is universally 
recognized as of the very highest significance and im­
portance. Not less noteworthy are Victor Meyer's serv­
ices to organic chemistry. His work on the nitroso 
bodies, and his brilliant discovery of. thiophene, the 
initial member of a class of substances hitherto un­
known, his subsequent synthetical formation of it, and 
the remarkable series of researches on its derivatives, 
in part carried out with the aid of his pupils, stamp him 
as an investigator of exceptional power and distinc­
tion. 

• Ie, • 

Cheap Shoes Cor Europe. 

A prominent English manufacturer of boots and 
shoes arrived in New York recently, and the sole ob­
ject of his trip is, he says, to learn how to make foot­
wear more cheaply. "The English people are just 
beginning to admit that America can beat the world at 
making shoes," he continued, " and what with your 
high rate of wages and other heavy expenses, we wish 
to know how you can possibly do it." The solution of 
the problem is not difficult to find-machinery and 
harder and quicker work. The American workman is 
undoubtedly smarter than his English brother, and can 
turn out a great deal more work in a given time, and 
any one who has visited factories on both sides of the 
Atlantic will unhesitatingly confirm this statement. 
Then, the English manufacturer who buys American 
machinery is fond of hiring boys to run it, under the 
delusion that this is economy, in addition to which the 
English workmen are opposed to machinery, as they 
think that it means less employment for themselves. 
The American system is the system arrived at through 
evolution, and represents ideas, science, hard work, 
and never-ceasing enterprise, and it is plain that any 
country, in order to successfully compete with us, 
must adopt methods which have proved so entirely 
satisfactory.-Boots and Shoes. 

• I .... 

FOR some years past foreign travel has been very 
large. The Secretary of the Treasury estimates that 
our people spend $60, 000,000 in gold every year in for­
eign countries. Other good authority estimates the 
amount as high as $100, 000,000. One hundred thousand 
people go to Europe annually, and spend $1,000 each 
on an average. The great World's Fair approaching 
will turn travel this way. A contemporary estimates 
that 100,000 Europeans will come here and spend $1,5OC 
each of foreign gold. 
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History of the Electrical Utilization of 'Vater THE AMMONIA MOTOR. 

Power. There has been operated for some time past, in an 
The utilization of water power through the medium of experimental way, on a section of street railway on the 

electricity forms the subject matter of a patent granted. Exposition grounds, between Fifty-seventh and Sixty­
in Italy, on the 30th day Of June, 1866, to Felice Mar- seventh Streets, Chicago, a fireless, steamless, and com­
co, of Florence. In the description accompanying the paratively noiseless motor, designed to supersede horse, 
patent it is stated that " it is known that with a mag- electric, and cable cars, on street railways, while also be· 
neto-electric machine we can obtain electric currents ing applicable for many other purposes. The accompa­
of any desired strength. These are used for various nying illustrations afford a perspective and a sectional 
purposes, but the movement of the shaft which carries 
the magnets is produced by steam, necessitating a cost I i__ jl 
of fuel. But if this machine is placed in a locality 
where the gratuitous mechanical force of water can be 
utilized, electricity is produced without cost by means 
of said machine. It can be conveyed by means of metal 
wires to points where it is needed for producing the 
electric light, and for operating electro-magnetic ma-
chines; these machines have up to the present time not 
been used, solely on account of the expense of the acids 
and metals required to produce the electric current, 
which far exceeds the cost of fuel used in steam engines. 
The application which I propose is to produce the 
electric light gratuitously and to permit the transpor­
tation of the mechanical force of waterfalls and streams 
of mountains and plains into a city by means of the 
magneto-electric machine. This is undoubtedly the 
most simple and rational solution of the problem of 
the production of electricity and of its application for 
the production of light, heat, and force." 

It will be seen that Marco clearly foresaw what is a 
fait accompli to-day, and according to the decisions of 
the United States courts, his obtaining a patent was 
" a  constructive reduction to practice of the method 
set forth in the patent, because he who makes the dis­
closure to the public in a patent benefits the public in 
this regard equally with him who makes the disclosure 
by actual reduction to practice." 

The principle of the reversibility of dynamo-electric 
machines was practically demonstrated at the Vienna 
U niverJlal Exposition of 1873. A Gramme machine used 
as- a motor to work a pump was run by the current 
produced by a similar machine connected by cable 
conductors, and put in motion by a gas engine. This 
was an illustration of the electrical transmission of 
mechanical energy to a distance ; but, obviously, fuel 
was required to operate the prime motor. It does not 
appear that Gramme or Fontaine was aware at that 
time of the published descriptions of Bessolo in 1855, 
Cazal in 1864, and Marco in 1866, concerning the driv­
ing of magneto-electric machines by water power and 
the utilization of the currents produced for working 
distant electric motors. Whether the utilization of 
natural forces by Gramme machines is an invention or 
not, need not be considered 
in the historical treatment 
of the subject. 

AMMONIA MOTOR CAR-SECTIONAL VIEW. 

view of a motor car, to the propulsion of which this 
motive power is adapted, and a representative of the 
SCIENTIFIC AMERICAN recently rode on the car �to ob­
serve its practical operation. The car is being run 
daily, as an object lesson which attracts a good deal of 
public interest, and its working seems to be very satis­
factory. The preliminary demonstrations or tests are 
being made primarily for determining its utility for 
passenger Service on the Exposition grounds during 
the World's Fair, and also for general street railway 
service. 

Anhydrous ammonia affords the power in this new 
motor. Ammonia gas, as is well known, condenses to 
a liquid at a temperature of 38>-t F. below zero, or it 
may Yle condensed to a liquid by a pressure of 150 to 
185 lb. at a temperature of about 700 F. On the re­
moval of the pressure, allowing full expansion of the 
gas, a reduction of temperature is obtained correspond­
ing to that which would have been required to liquefy 
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ment of the several parts of the engine, this is provided 
for. A sheet iron cylinder or tank, provided with tubes 
like a locomotive boiler, is incased in a larger and 
somewhat longer cylinder, with plenty of space between 
the two cylinders for the reception of water or a weak 
solution of ammonia, which can freely circulate around 
the tubes and all around the inner cylinder. When 
the inner cylinder is two-thirds filled with liquid anhy­
drous ammonia, and the temperature of the water, 
ammonia, and al� is 800 F., the ammonia will boil, 
and will exert a pressure of 147� lb. to the square inch, 
to be used against the piston of the engine. The work­
ing cylinder is inclosed in a water-tight jacket, in com­
munication with the large outer absorption tank, so 
that the exhaust gas, on each stroke of the piston, is 
taken up by the water, which has great affinity for the 
ammonia gas. As the water in the outer tank absorbs 
the exhaust gas, the latent heat of the gas is given out, 
thus increasing its temperature, but most of this in­
crease is transmitted through the metallic surfaces of 
the tubes to the anhydrous ammonia, and thus keeps 
up the evaporation of the gas. 

At starting, the pressure may fall to 130 lb. , but, 
after running some time, it will go up to 160 or 170 lb. , 
showing that there was an actual gain of heat. The 
liquid anhydrous ammonia used has, however, passed 
from the central tank as a gas, in which form it has ex­
erted its pressure upon the piston, being taken up, as 
exhausted, by the water in the outer tank, the capaci­
ty of water to take up ammonia gas being seven hun­
dred tillles its own volume. 

When the quantity of ammonia in the central tank 
is so reduced as no longer to give sufficient pressure, 
the motor is run into the generating station, when the 
solution of ammonia is withdrawn from the outer tank, 
and the inner tank is again charged with the liquid 
anhydrous ammonia. The amount of each charge is 
designed to be sufficient to enable the car ordinarily to 
run eighteen miles. At the station the gas is separated 
from the solution by,.heat, passing thence to a con­
denser, when it is reduced to a liquid before passing to 
supply the tank. The same ammonia is used over and 
over again, and the working of the apparatus is sim­
ple and continuous. The charging and discharging is 
accomplished in about two minutes, and the motor will 
hold the charge for any length of time, as there is no 
leakage, and the pressure does not become reduced. 
- The manner of ascertaining the cost of running this 
motor is simple. The fuel consumed at the stationary 
plant for separating a given quantity of anhydrous 
ammonia is carefully weighed. Then a certain quan­
tityof the ammonia is charged into the motor and the 
distance made ascertained On the test with the plant 

while pumping and blow­
ing, under conditions of 
actual practice and during 
extremely cold weather, 1'2 
lb. of coal produced one 
gallon of anhydrous am­
monia, and in running the 
five-ton motor at the rate 
of fifteen miles per hour, 
five gallons of ammonia 
was evaporated per mile 
run. The coal cost, deliv­
ered at the works, $6 per 
ton of 2,000 lb. , w h i c h  
equals 37:Jlb. for one cent. 
The five gallons of anhy­
drous ammonia, requiring 
only 6 lb. of coal to pro­
duce, thus costs only 1'8 
cents, and furnishes the 
power for a mile run of 
the motor. 

This motor is the inven­
tion of P. J. McMahon, of 
Louisiana, who was form­
erly chief engineer of a 
United States naval vessel. 
A company has been form­
ed to manufacture motors 
of this kind for the various 
purposes for which they 
may be a d a p t e d .  The 
offices of the company are 
at room No. 433 Manhat­
tan Building, Chicago. 

••• 
Columbian Exhibition. In 

Spain. 

THE WORLD'S FAIR-AMMONIA MOTOR CAR NOW RUNNING. Th e Spanish govern­
ment is to give two exhibi-

An Italian patent grant­
ed September SO, 1874, to 
Francesco Ferrara-Bracco, 
of Palermo, has for its sub­
ject matter the electrical 
utilization of water and 
other natural forces by 
means of Gramme dynamo 
machines. After describ­
ing the V i e  n n a experi­
ments, the patentee states 
that his invention consists 
in the electrical transmis­
sion of energy over long 
distances and the utiliza­
tion of all kinds of natural 
forces. He specially de­
scribes the operation of a 
Gramme g e n e r a t or by 
means of the power de­
rived from a waterfall and 
the conveyance of the elec­
tric current to d i  s t a n  t 
points for operating other 
Gramme machines as mo­
tors. The description states 
that " to obtain a practical 
and useful application of 
the reversibility of the 
Gramme machine, it is ne­
cessary to dispense with 
combustibles. N a t  u r a I 
forces, such as streams and 
torrents, can be electrically 
transmitted by means of 
the Gramme machine, and 
the current produced by 
the same subdivided, in 
large and small industrial establishments, for the pro­
duction of motive power." It is also stated that " the 
electric current goes through wires suspended like tele­
graph wires, and is subdivided and transmitted to the 

tions in September. 1892, in 
the ammonia without pressure, and it is this fact which celebration of the fourth centenary of the discovery of 
is taken advantage of in the operation of all the am- America by COlUIDhll� One of these will be held at 
monia ice and refrigerating machines. Huelv8 • 'i:xposition Historique Euro-

Gramme machines (motors) in many ways." 
A. M. TANNER. 

• I., • 

THE cost of railroads in the United States has been 
nine billion dollars. 

In this motor, the pressure of the gas from the sur- �/ 
face of the liquefied ammonia, as it is evaporat"� 
made to move the piston of the engine, thp 
the gas being regulated by an ordinary P 
This operation, under ordinary condit' 
duce great cold, but in the const ... 

l:leld at Madrid. It will 
�, etc., illustrating the 

eoples at the time 
1)e an interesting 

world. 
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Inductive Light... AN IMPROVED FREIGHT CAR DOOR. 

At the meeting of the American Institute of Electri- The illustration represents an improved car door, 
cal Engineers Mr. Tesla employed a machine having more especially designed for use on freight cars, which 
400 poles, which, when run at full speed, enabled him can be readily moved backward and forward to open 
to obtain 20,000 alternations per second. He believes and close the car. It has been patented by Mr. An­
that electro-magnetic waves cannot produce luminous drew G. Gray, of No. 20 Orange Street, St. John, N. B.,  
effects unless they have the frequency of true light I Canada. The door has at its upper end two hangers, 
waves ; but this is not the case with electro-static in which are grooved pulleys traveling on a shaft se­
waves or thrusts, as these can excite luminous radia- cured at its ends to crank arms, held on short shafts 
tion, no matter what their frequency may be. He turning in suitable bearings attached to the outside of 
made many experiments with Geissler tubes, and also I the car. The crank arms are also pivotally connected 

ing bars are heavy enough to cause their depression by 
gravity when the hoisting rope is drawn upon, the in­
clination of the bars removing the presser feet from 
contact with the surfaces of the side stanchions, where­
on they bear strongly when the weight is in the posi­
tion shown in the illustration. 

with lamps, in which only one terminal was used. The I by links with crank arms on a lower 
filament consisted of a single rod which was in a non- shaft turning in suitable bearings, 
striking vacuum. The energy was transferred entirely one of the lower crank arms also 
by condenser action through the coatings in the base having a handle to be taken hold of 
of the lamp. He also showed how exhausted tubes by the operator to swing the crank 
could be made to glow in an electro-static field, so that arms upward, the links then like­
if such tubes were merely hung up in a, room in which wise operating the upper crank 
such a field was produced, they would be lighted up, arms to swing outwardly the upper 
and could be moved about at will. These experiments shaft, from which the pulleys sup­
created the most intense interest, and point to methods port the car door, which is thus dis­
of producing light which may be used in the future. I engaged from the door opening, as 

• • • , .. shown in the illustration. From a 
AN IMPROVED PIANO ACTION. 

The illustration represents an action in which the 
usual spiral spring employed beneath the fly is dis­
pensed with, while the fly is held at all times in posi­
tion to quickly engage with the hammer butt, thus 
making the action a very fine repeating one. An im­
proved bridle connection is also provided between the 
butt and the fly, and the whip is made from one piece 
of moulding. The improvement has been patented by 
Mr. Henry Bescher, Jr. , No. 228 Suydam Street, Brook­
lyn, N. Y. To the key, A, pivoted on the base of the 
instrument frame, is bolted a jack, B, which is pivotally 
connected by a link with the whip, C, having ears on 
its upper face, while forward of the ears is a cushion, 
D, and a rod, E, extending from the upper surface of 
the whip, holds in position a check. The whip near 

BESCRER'S PIANO ACTION. 

pin near one corner of the door at 
the bottom ,depends a curved arm, 
extending behind the bottom shaft, 
and adapted to prevent the swing­
ing of the door too far out, or this 
may be effected by a pin on the 
arm passing in front of the car door, 
the arm being then hung higher up. 
Pins in the bottom of the door are 
adapted to engage apertures at the 
base of the door opening to hold 
the door closed, in connection with 
a suitable catch at the side. The 
vertical links move in keepers, and 
the keepers are also provided with stops to limit the 
movement of the door. When the upper shaft is in the 
outermost position, as shown, the door may be readily 
moved to one side, and, when'moved back in front of the 
opening, it is swung down and inward to close the door 
by simply turning down the lower crank-arm handle. 

• 1 • • • 
The Senate Chamber New- Decoratio ns. 

The Carpet and Upholsterer's Record reports the way 
a gushing correspondent describes the new decoration!! 
of the Senate chamber : " A  carpet, which is a com­
bination of terra cotta, old gold and crushed straw­
berry, beautiful to look at and soft under foot, has re­
placed the garish green affair which covered the floor 
in the last Congress. The niches above the galleries 
have been painted a delicate terra cotta to harmonize 
with the carpet. They now offer a better background 
to the busts within them. The diplomatic gallery no 
longer offends the eye with its bright blue upholstery, 
which has given way to a lining of a salmon tint, which 
is effective. The seats of the other galleries are now 
finished in gray. The mahogany desks of the senators 
contrast handsomely with the carpet and mural adorn­
ments." 

IMPROVED SAFETY DEVICES FOR ELEVATORS. 

The elevator construction shown in the accompany­
its other end is fulcrumed upon an extension of the ing illustration forms the subject of a second patent 
main action rail, attached to brackets, at the other end issued to Mr. Philipp Schmidt, of La Crosse, Wis. , and 
of which the hammer rest, F, is secured. The end of the elevator is thereby rendered safer and stronger, as 
the whip has a pin, G, engaging the cushioned lower well as more convenient to control. A hcavy weight is 
surface of the damper lever, H, which is spring-pressed suspended from the hoisting rope by means of two 
and fulcrumed in the usual way on the main action plates which loosely embrace the crossbar at the top of 
rail, the damper, I, being of any approved form for en- the elevator platform, so that a draught on the rope 
gagement with the string, J. The lower end of the fly, will first lift the weight to the lower side of the cross 
.K, pivoted between the ears of the whip, has a forward bar before the platform is raised, the plates having 
extension to engage with the cushion, D, and its upper their upper ends spaced apart by two transverse bolts, 
end is curved to engage with the butt, M, of the ham- , to one of which the hoisting rope is attached. At the 
mer, N, the hammer butt having the usual catcher, 0, I center below the platform is a bracket frame with two 
to engage with the check. The bridle connection be- parallel depending limbs vertically slotted to receive a 
tween the hammer butt and fly consists of a spring transv�e bolt, which forms the fulcrum and connec­
hook, P, and a strap, Q. The release of the fly is regu- tion of two composite locking bars, each consisting of 
lated by a set screw, R, in the regulating rail. With two metal plates, spaced apart at one end by the pivot 
this construction the complicated bridle strap and bolt of a loose anti-friction roller, and at the other end 
bridle connection ordinarily employed are dispensed by a presser foot composed of two angle plates, held in 
with, and the butt may be readily and conveniently position by transverse bolts or rivets. One member of 
disengaged from the fly, or as speedily connected again each locking bar passes between the pair composing 
with it. the other bar, and when they are pivoted upon the ful-

• • • I • crum bolt in the vertical slot!! of the depending bracket 
THE first steamboat on Western waters, said the limbs, the rollers bear on the lower surface of the plat­

late Mr. J. B. H. Latrobe before the Maryland form. The locking bars are sustained in position by 
Historical Society, was the New Orleans, which was I two parallel bars, pivoted at one end of each to hanger 
built at and started from Pittsburg, Pa. , in September, brackets, and centrally connected with the locking bars 
1811, and reached the city of New Orleans in October ' by the fulcrum bolt, the opposite ends of the parallel bars 
of the same year. This boat was built from the de- being connected by a spacing bolt from which suspen­
signs of Robert Fulton by Nicholas J. Roosevelt, who sion rods extend upward through the platform and are 
was associated in this enterprise with Fulton and Chan- connected to a transverse yoke resting upon a tripping 
cellor Livingston. The New Orleans was 116 feet long, lever pivoted upon the top cross bar. From the op-
20 feet beam, and had an engine with a 34 inch cylinder. posite end of the lever a pendent cord to which is 

Near the free end of one of the parallel bars is at­
tached an upwardly extending link hooking fast to a 
brake lever pivoted on an arm on the edge of the plat­
form, so that a depressiou of the end of the brake lever 
with the foot will vibrate the parallel bars and cause 

GRAY'S CAR DOOR. 

the locking bars to engage their presser feet with the 
side stanchions. Also attached to one of the parallel 
bars is a cord passing over a pulley in the elevator car, 
and by pulling on the cord the platform may he 
similarly stopped. Attached to the center of the yoke 
resting upon one end of the tripping lever is a rope ex­
tending over a sheave at the top of the elevator frame, 
thence over a pulley on a side stanchion, and down­
wardly, this rope affording means for arresting the 
platform from the exterior. 

To strengthen and prevent the spreading of the side 
stanchions, side strips are oppositely affixed upon their 
inner faces, which affocd locking ribs loosely engaged 
by the hooked ends of safety clamps, the clamps being 
normally free to slide on the ribs, but engaging them 
if the stanchions are inclined to spread apart. These 
safety clamps are supplemented by others hung from 
the platform by hanger bars, their ends having lateral 
hooks loosely bearing upon the outer edges of the ribs. 

In operation, the breaking of the hoisting rope re­
leases the weight held under the top cross bar of the 
elevator, when the tripping lever is, vibrated and the 
locking bars are spread apart to engage with the stan­
chions. This improvement has been for some time in'  
practical use, applied to an elevator in the inventor's 

The second and third ste8Jfluoats built for this service attached a weight extends within the elevator frame, SCHMIDT'S IMPROVED ELEVATOR. 

were the Vesuvius and the lEtna, and the fourth boat, and the top edge of the lever is in contact with the 
the Buffalo, was built lW.der the direction of Mr. B. H. , lower transverse bolt connecting the plates by which facto:-y at La Crosse, and not long since prevented 
Latrobe, Sr. , the architect of the first capitol at Wash- . the weight is hung from the hoisting rope, so that this what would otherwise doubtless have been a serious 
ington, who became interested with Fulton and I weight will rock the lever and elevate the parallel bars accident. Two pins broke in the upper wheels while 
Livingston in the navigation of Western waters about , at the ends where the two suspension rods are attached a man with a heavy load was upon the platform, bu.t 
1813. I to the spacing bolt. The presser feet ends of the lock- the safety device prevented the falling of the car. 
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®orresponaence. 
Tile 1 00 Puzzle. 

To the Editor of the Scientific American : 
Here is another answer to the 100 puzzle, the solution 

of which was asked for in a recent issue. 
In what way can the numerals 1, 2, 3, 4, 5, 6, 7, 8, 9, 0 

be arranged so when added together they will make 
100 ? 

$ c itut if i( �lUtticau. 
Flexible GlaslI. 

Herr Eckstein, an Anstrian engineer, claims to have 
discovered a strong and flexible substance, as trans­
parent as the ordinary brittle glass. His process is as 
follows: From 4 to 8 parts collodion wool are dissolved 
in about 1 per cent in weight of ether or alcohol. This 
solution is intimately mixed with from 2 per cent to 4 
per cent of castor oil or other non-resinous oil and 
from 4 per cent to 10 per cent of resin or Canada bal-

AI.swer- 59%, sam. This mixture is spread on a glass plate and dried 40H under the influence of a current of hot air of about 50° 

100 H. C. ,  by which it is transformed in a comparatively 
• I .  I • short space of time into a transparent, hard, vitreous 

Gilding Cor Small Gold Batll s. plate, the thickness of which can be regulated as de-
To the Editor of the Scientific American : sired. The material thus obtained is said to resist the 

Dissolve 1 pennyweight of fine gold in 2 tablespoons action of salts, alkalies, and acids, and besides being 
of nitric-muriatic acid. After it is evaporated nearly transparent is odorless. It is flexible, and almost un­
dry add 1 quart of water, 8 pennyweights of cyanide breakable. Its inflammability is much inferior to that 
potash, and 4 pennyweights of caustic alkali. Let the of other collodion combinations, and it can be further 
whole solution boil for about four to five minutes and reduced by the addition of magnesium chloride, while 
filter it. This solution is now ready for use, and in I an admixture of zinc white produces an ivory appear­
order to gild, take a piece of zinc and place the things ance. Any color or shade may be imparted to the new 
you want plated on the zinc and put it down in the glass. 
bath, and in a few seconds you will have a color just as - ' . ,  • 
bright yellow as if it was solid gold pickled in acid. 1 TOWING CANAL BOAT S BY ELECTRICITY. 
have used this receipt for over cleven years, and I never I Th f t th t t t f f . ht · t'll t . . . e ac a a vas amoun 0 reIg IS S 1 rans-
found one equal, because It not alone IS sImple, but 

rt d b I b t d th t th b t t"ll 
saves battery and is easy to follow. By adding blue vit- "I po ,e y cana oa s, an . a ese oa s are s 1 

. I d l 't'tl 'd t h I d th drawn by horses or mules, as m ·the days of Rameses 
rIO an a l e more cyani e po as , use e same . .  . . t b th f d I l 'k Ii h d l'd Id I or TiglathpIleser, lends espeCial Interest to a recen a or re co or, 1 e po s e so 1 go . . .  . M Ott B M I d t l 'k

" 
th t . .  f th mventlOn of a German engIneer, r. 0 usser, any peop e 0 no 1 e e s eam arIsmg rom e . .  . t d '  th . d . 

t· f th 'd b t thi b 'd d WhICh IS well illustra e m e accompanymg rawmg. evapora IOn 0 e aCI ; u s can e avOl e as 
A '11 b t t· bl ' l 'd t th b t f il s WI e seen, a s a lOnary ca e IS al a e 0 -

o ows: 
tom of the canal and is grasped by a set of sheaves on Put your nitric-muriatic acid in a cup, together with 
the deck of the boat, actuated by an electric motor. 

the gold, and set it outside for about two hours, then 
The current is supplied to the latter by means of trol­t he gold generally is dissolved. Add about 4 to 6 ounces 
ley wires strung along the bank, the trolley making 

of liquid ammonia and filter it. You will then find a 
yellow mass on your filtering paper, while the ammonia 
and the acid have gone down in your bottle below. After 
all the liquid has left the bulk, put the paper and all 
into the water and cyanide potash, as spoken of above. 
Boil it until the paper has gone to pieces, and filter. 
There is need in this process to be careful that all the 
acid and ammonia has left the gold, otherwise it will 
spoil the result, and for that reason it is better to let it I stand in the funnel half an hour longer than necessary 
for filtering. AUG. LARSEN. . 

Syracuse, N. Y. 
Ho,v to Succeed I n  Making Storage BaUerle". 

To the Editor of the Scientific American : 
I see questions sometimes asked in your paper about 

storage batteries. One, in the issue of December 26, 
1891, " Notes and Queries " (No. 3791), " M. P., " wants 
to know how the-red lead of storage batteries is made 

- - - - �  

to stay in its �lace u�til it can be formed. (1 am using contact on the upper side of the wires and being towed 
storage batteries to bght my house. They have been along by the flexible conductors. 
in use two years. 1 made them m�self, and have at- l A peculiar feature of this arrangement is that the 
tended to them myself, and �hey are m excellent shape whole installation is portable, and is readily fixed to 
to-day. They are of the J uhen pattern.) I can answer the gunwales of the boat as it enters the canal and re­
this q�est�on, � t�ink, �o that any one wishing to make moved at the further end. This is accompli�hed by 
anythIng In thIS hne wIll have .

no very .
gre�t t�ouble ; fastening the motor upon a bed plate resting upon ad­

any way, 1 do not have. And If you thInk It wIll be of jm;table cross rods at whose ends are pivoted verticallv any interest to the readers of the SCIENTIFIC AMERI- clamps which fit over the gunwales and are firmly held C.\N, 1 am willing to give it. Fill the lead grids with a by set screws. paste made of red lead and water, let them dry about 
15 hours (or, more properly speaking, until they are 
almost dry, but not quite ; the exact point can be de­

. . . . ..  
What It COlltll to Learn Engineering. 

termined with a little practice), then brush them over A correspondent asks the Weekly Stationary Engi­
with a common paint brush, dipped in oil of vitriol, on neer how much it will cost to learn engineering, and 
one side only to begin with, and let them stand long says he would like to learn the business. The question 
enough to become perfectly cool, as the action will heat is a very hard one, indeed, to answer, for all men are 
them a little. When cool, the same treatmeut can be not adapted to learning the business ; for although it 
applied to the other side, and if successful, they are or may appear easy to the observer, the practice of engi­
will be ready to put into the electrolyte, and be firm neering means hard work, close attention, considerable 
after 15 minutes, and the paste will not come out, but bother, frequent discouragements, and a great deal of 
will be hard and nice. 1 have made a good many in study, and at the last the business is not thoroughly 
this way. It is something of a fine point, where suc- learned, for life is too short for a man to learn 611 there 
cess is sure. If the acid is applied before the plates are is to be learned in practical steam engineering. A man 
dry enough, they will fry and become rough, and will or boy who has an aptitude for learning and a desire 
be almost worthless. (Th;:) heat from the acid, combin- for the business can learn enough to make himself quite 
ing with so much water, generates so much steam with- practical at it in a length of time depending on the at­
in the pores of the paste that its tenacity is destroyed.) tention he gives to the subject and his facilities for 
If much acid be used, the piate will appear too dry at learning. 
first ; but in a few minutes will become soft from the The principles of steam engineering do not include 
acid absorbing atmospheric moisture, and take weeks such a vast array of facts that it should deter any one 
to dry, and be worth v�y little then. If the plate will from an effort to master them, but the degree of success 
stand the acid treatment without frying, go ahead ; if with which they attain the knowledge depends a great 
not, let them dry a little more. Better try a small part deal on the way they go at it. The practical part of 
of the plate first, and see if it will stand it before going steam engineering must be learned in the engine room, 
all over it ; and be sure and not use too much acid, as and we do not know of any better method of obtaining 
too much is sure to spoil it. Only use just enough to a good practical knowledge of the business than by go­
act on the surface and turn it a little darker shade. ing to work in the fire room for a good engineer. Here 
Do not think you must put enough acid on to drive a man or boy can make himself useful and note the 
away every appearance of red lead, for this is not neces- operation of things, and will have a chance to learn the 
sary. principles involved ; but the practical knowledge of 

If these directions are carefully carried out, you will them can be obtained only through long practice with 
be sure to have a plate (positive plate) filled with red the apparatus. While in such a position, if the young 
lead that will stand with the best of them. 1 have un- man will procure some good work on steam engineering 
dertaken to answer this one question in reference to and study the principles from that, he will gain a bet· 
storage batteries the best I can, using nothing but the I ter insight into the business in the same length of time 
plainest of language. NEWELL F. WIGHTMAN. than he would be able to obtain · in any other manner 

South Meriden, Conn. , Dec. 28, 1891. that we are familiar with. The engine itself is gene-
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rally the point o f  interest t o  the would-be engineer ; 
but it by no means comprises all that is of interest or 
all that is necessary to be learned in order to be an en­
gineer. 

Most works on engineering give descriptions of dif­
ferent kinds of boilers, and the boiler is that part of the 
machinery that requires considerable attention and 
frequent investigation to know that it is in safe condi­
tion, and not only this, but a great deal of fuel can be 
wasted in producing the steam necessary for driving 
the machinery, and the engineer must reduce such 
waste to the lowest point. There are books on steam 
engineering that ", in show clearly the construction and 
operation of the different parts. When these are mas­
tered, one essential part of the bnsiness is gained, and 
such knowledge will enab!e him to talk with some de­
gree of satisfaction with those who are better posted 
on the subject, and in this way he will be able to pick 
up many valuable points in the business, as well as 
having his attention called to such points as he has 
overlooked. He will always find that there are a large 
number of these. If the student will refer to his books 
for the rules that apply to each part of the business 
that he becomes acquainted with, he will find his pro­
gress quite rapid, and it is usually considered that a 
good work on steam engineering is one of the best 
things that a young engineer can have in his possession, 
and the more frequent use he makes of it and the more 
attentively he studies what is laid down therein, the 
greater will be his progress in the business ; but he must 
not consiqer that because he has an idea of practice 
he is capable. of putting that idea into practice 
with the same success that he can after he bas had a 
few opportunities to try his hand at it and )earn those 
points that he has mOj3t certainly overlooked. The 
greater number of rules pertaining to steam engineer­
ing are cOlllmonly laid down in the shape of fOrIllulas, 
and for this reason the student in practical engineering 
must study bis arithmetic pretty closely, if he has not 
already become proficient in figures, as he will find that 
those who are most capable in practical engineering are 
those who have the ability to figure out and calculate 
the different problems that may present themselves, 
and one or more is quite likely to come up in practice 
every day. 

The practical part of steam engineering consists in 
taking care of the machinery and keeping it in the best 
of order, and not simply, as some suppose, starting and 
stopping the engine and keeping the water in the boiler 
at the right height ; these things come in in the daily 
routine and form a part of the picnic. The care of the 
boiler is quite import.ant ; tOQ much eaunot be· 1earned 
in regard to this piece of apparatus. Boilers differ 
greatly in type as well as in construction, and the man 
who keeps himself posted on the different styles, study­
ing out their strong points as well as their weak ones, 
will be the better able to get the best results out of the 
apparatus he may have in charge, as well.as being able 
to take hold of a new plant containing quite different 
apparatus. 

The economical use of steam is of itself a problem reo 
quiring considerable study, attention and investigation, 
and from the fact that improvements are being made 
every day, it is reasonable to suppose that a person 
must keep studying in order to keep up with the times. 
If the student in practical engineering, when reading 
on such subjects, comes across something that he can­
not understand, it should be sufficient to indicate to 
him that he does not possess sufficient knowledge of 
the subject to make these things comprehensible, and 
for this reason he should give greater study to that 
particular subject until it is thoroughly comprehended. 
The 'principles of engineering, as put down in the books, 
are for the purpose of assisting those who are struggling 
to acquire a knowledge of the subject, and it is not well 
to overlook or pass by any of these without making It 
strong effort to understand them. While the student 
is studying the subject, it will be well for him, if he can 
find the time and opportunity, to converse with engi­
neers who are well posted; but he will find that his time 
is not put in to best advantage if he uses it in discussing 
such subjects with those who are no better posted than 
himself. The more opportunities a young man has for 
assisting the engineer about the work, making adjust­
ments, lining shafting, doing such pipe work as he has 
to do about the boiler, grinding valves, and doing the 
work on the engine, the more he will be able to learn 
of such things, for such knowledge as this is gained 
only through the practice, and seems to be that part of 
the business that the majority of writers skip when 
making their books. A person that gives the subject 
sufficient attention and study will, in th� course of a 
few months, be able to take a position as second engi­
neer, but the greatest trouble with young engineers is 
that they are apt t.o consider their ability much greater 
than it really is, and tl>is leads them to take hold of 
plants that they are not able to handle in a satisfactory 
manner. As to the cost of lestrning all of this, that de­
pends more on the man than anything else, for it is not 
a question of money, only so ttl.r as the money serves 
to produce the books, etc. , required to teach the prin­
ciples. The principal part of it the lIh'tn must learn by 
study and experience. It cannot be bought. 
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A METHOD OF TUNNELING. tIe less than one-eighth inch for extension of each tubu· l Ornamenting Fabrics and Garments. 

53 

BY HAROl.D AVERY. lar joint, we have 7 '944 + 0'115 = 69 = No. j oints = 70 I The main object of this invention is to obtain, in a 
A method of constructing tunnels under rivers whose sections, and 5, 250 + 70 = 75 = length of section. The more economical maImer than heretofore, the effect of 

beds are of mud, clay, silt or sand is shown in the first '  form adopted for a double track tunnel is a rectangle, I embroidered applique, by means of the brush, and to 
page illustration. A sectional iron tube is sunk in a 20 feet wide by 14 feet 7 inches high, bounded by arcs insure advantages not hitherto secured in such orna­
cut dredged for it, leveled, topped with clay or con- of 27 feet radius fpr top and sides and 42 feet 4 inches I mentation. In attaining this, a woolen or a silken 
crete in bags, the cut filled in and working shafts built for invert. I fabric is taken, and stretched on a table, and the 
around the ends. The tunnel tube is then pumped Each section is built of wrought iron 1 inch in thick- design is traced upon it which is to be applied in colors. 
out and bricked up by sections, a roadbed made ness ; the plates 36 inches wide, 9 in arch, 7 in each , Suppose a Japanese design is required, having, as a 
ane. junction effected with approaches, in detail as side, and 9 in invert. There are four longitudinal leading feature, a dragon, a ground color is applied 
follows : flanges, 12 inches wide, one at each angle, a vertical within the outlines of the figure, of a tint somewhat 

The course of the tunnel is determined by the con- flange at each end 6 inches wide, and studs /) inches darker than that of the fabric. The tint will consist of 
tour of the river bed, and the curve is preferably a cir- diameter and 30 inches long projecting inwardly from an aniline or other dye, brought to a suitable con­
cular arc whose chord is the distance between the the bottom, ten in number and set in pairs, 15 feet sistency to prevent its running when applied with a 
most favorably situated points for termini, and whose apart. brush. When the tinted portion of the fabric is dry, 
versed sine is the depth of water necessary to avoid in- Eyes are set at terminals of upper longitudinal it will be ready to receive the detailed markings, which 
terference with navigation. Upon the length and flanges, into which are let ties to whose ends broad- are made in appropriate colors with oil paints, prepared 
mdius of this arc depends the number of sections that faced anchors of narrow section are joined, when the as described below, so as to render the same flexible 
compose the tube, for sufficient flexibility must be se- completed tube sinks. The bed of concrete is then laid, when dry. In some cases, bronze powders of various 
cured to allow it to follow the curve. For this reason the wooden bulkheads constructed, and the section is shades may be employed to heighten the effect : these 
a circular is preferable to an elliptic arc, as it permits ready to join to the next. The form and dimensions of are mixed with a medium that prevents them from 
of uniformity in length of sections, and it may be ad- the tube may be explained by reference to the engrav- tarnishing. The ornament thus produced may have 
vantageous to have the termini at different levels to ing and the following table : any desired degree of artistic finish, the result being 
use it. obtained without showing any indication of over· 

Section. The course is dredged deep enough to accommodate weighted ornamentation, such as is observable in 
the tube and its topping, and where the depth of water Perimeter . • • . . . . . . . • . . • . • . . . .  , . ,  . • . • .  _. . . . . . .  1,029
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. sacerdotal robes decorated with moulded patterns. In Area vertical section . . . . . . . . . . . .  . . . • .  . . .  . . .  . • •  

permits, some of the excavated material may be used .. plane of flotation . . . . • •  . . . . . . .  . . . . . . . . .  1.950 applying the invention to silk robes or curtains, the 
to form a bedding and surcharged bank with natural Displacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  13,713 cu. .. applique ground, by leaving unobscured the luster of 
slope. submerged . . . . .  , . ,  . • . . • . • • . • • • . . .  40,359'159 the silk, presents a good contrast to the oil color, which 

The cut is widened at the ends for shafts, and piles Draught . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . •  . . . . . ..  7 feet. represents the ell! hroidery. In carrying out a floral 
driven on the sides at the points where the ends of the Weight in Position and Finished. decoration after the conventional type, the ground 
tube are to rest. Iron . . .  , . .  , . . . . . . . .  141'131 Total weight.. may be tinted for the leaves, buds, and flowers, accord-

The cross section of the tube is of such shape as to Concrete . . . . . . . . . . . . 250'68 1,400'211 tons. ing to the appropriate colors, taking care, however, to Brick 603"9 Displacement, provide for the greatest useful space with least dis- Rondb�d·""""".
·
.
·
.
·" . .  : 4'5 1.156"371 tons. retain the style peculiar to embroidery, or brocade, and 

placement, a quadrilateral bounded by arcs whose Clay in bags . . . . • .  400 I distinct from that of painting. By this mode of pro-
chords form a rectangle. Th' t . . h ld . 1 b th l ·t d '  ' cedure, ornamentation is quickly produced, which will 

A IS oppmg IS e ill p ace y e upper ongl u 1- • •  • flange at each end and angle, inwardly projecting 1 fl d d t '  1 d th filIi f ilt gIve less stiffness to a garment than em brOIdered na anges, an oes no Inc u e e ng 0 s .  I '  . . h studs from the bottom, and eyes at upper angles for C t ' ht b b t·t t d app Ique would lIDpart, and will ave no tendency to oncre e mIg e su s 1 u e . k I ff d '  . h . . I anchor rods complete the iron work. I th . th t h th I h' t t·  crac or pee 0 ; an , m preparmg angmgs In p ace 
I th ' rt f h t·  n e VIew a s ows e aunc mg; wo sec Ions f t 't rt' t· ff t d d . t ' th f n e mve 0 eac sec IOn a concrete bed is set, to h b b ilt d "  d d b ' I h d t 0 apes ry, a IS ,IC e ec s are pro uce m one- en 0 

give stability while floating and as a furtherance of ave een u an Jome , an �re emg aunc e 0- the time required for working tapestry. The proper 
the work. The studs hold this in position. gether: The method of con�tructlOn and t?e bulkheads thickening of the dye liquor used fill' the ground color is 

In each end a wooden bulkhead is built of sufficient and dra�g�t, as well as theIr general relatIOns, are here obtained by mixing a gelatinous compound, prepared in 
height to retain a volume of water greater than the rerr�sen

l 
e . hi t d' " f t t. h the manner described, and using it in about the follow-

difference between the displacement of the section sub- er aunc ng, wo IVlSlOns 0 wo sec IOns eac ing proportions : One quart of the dve liquor, brought to 
merged and the displacement due to its weight. are pla?ed end to end and bolted to�ether a:bove the the required tint, and mixed ther�with 1% pints of a 

Several sections may be built, bolted, and launched wate� line. A leaf dock accuratel� fittll�,g the lmmer�e� thick solution of gum ghatti, 1% pints of a thick solu-
together. �art IS employed.to complete the Ju��tlOn. Two dIVl- tion of Iceland moss M pint of liquid ox gall and 1 SlOns of four sectIOns each are then Jomed, then two of . '  "" . . . ' . After launching, the divisions are floated, end to end, eight, and so on until the limit of length desirable for o�nce Of . glycerme. In case It IS deSIred t� store 

,
thIS 

and bolted together above the water line. A leaf dock to · f 1 f t  t· · h d IllIXture m stock bottles, to preserve the mIXture f rom . d t I t th k b I At h d f wmg rom p ace 0 cons ruc Ion IS reac e . d t ·  t· 1/ . t f th l t d " t d '/ f IS use 0 comp e e e wor e ow. eac en 0 In the extreme ends iron bulkheads are built and e erwra lOn, �2 pm 0 me y a e spirl an /4
. 

0 
the tube an iron bulkhead fitted with a valve is built. . .  an ounce of llitro-benzole are added. The softenmg 

Th . t I th b . f th t b d fitted WIth radially apertured valves actuated by a f th il I f b " t th d t 'l f th ese valves con 1'0 e su merslOn 0 e u e, an , rack and pinion movement. Set axially with the wheel 0 .e o . co o�s or rm.gI.ng o� e e al s 0 e 
with the sectional bulkheads, prevent strain from vio- th t 'th th . .  . I h i t d drawmg IS obtamed by mIXmg WIth the colors on the 
I t h f ·t a gears WI e pIllions IS a arge w ee opera e . .  . . . en c ange 0 graVI y. by a rope passing through a snatch block on the end palette a small proportIOn of a compOSItIOn whIch IS 

When the tube is in position for submersion, the f d . k b ( . t k t . t prepared as follows : To 1 ounce of hard German 
d hr 0 a errlC oom so as 0 eep an even enSlOn a . .  . . water admitte t ough the valve fills that section to different levels) and around the drum of a hoisting en- para�n, melted WIth heat I� 1 qu�rt ?f spmts of tur-

the level of the top of the nearest bulkhead, then, flow- . Th t· f thO t . h . th pentme, 2 ounces of terebme drIer IS added. The ... h gme. e ac IOn 0 IS arrangemen IS s own In e . . . ing over lutO t e next section, fills that in a like man- . Th t h b dr d d d th bronze powders are mIXed WIth a medmm composed of . h h engravmg. e cu as een e ge an e guys . h . ner, repeatmg t e pr(!lcess, t e one end sinking and the h d t t t th . f th t'd Th equal parts of copal varlliS , crystal varnIsh, and tur-
other rising until its valve is above the water. anc ore 0 coun era� e swmg 0 e 1 e. e pentine, with the addition of terebine drier, equal in 

At this juncture the air is allowed to escape and the valve on the New York end has been opened, t?e water quantity to about one-twelfth of the mixed medium has filled the greater part of the tube, flowmg over . .  . .  . '  tube gradually sinks into place, its motion being regu- b lkh d '  ft b Ikh d d tl b . th suffiCIent to brIng them to the conSIstency of OIl pamt, 
I d b h I u ea a er u ea an gen y su mergIng e . ate y t e va ve, tube until the operation is nearly complete. The and �hus the firIn adhe�lO� of the bronze powder to the 

When in place both valves are opened. As the tube . . . . fabrIC to be decorated IS msured, and also the bronze 
sinks, the anchors are joined to the tie rods and swung anchors are bemg Jomed to the tIes and the val:e closed. powder is protected from the tarnishing action of the 
loose. The telephone and telegraph have kept those m charge t h D t' ff t d b th b . .  . . ' . a mosp ere. ecora IOns e ec e y e means a ove 

Wh th ' t t'd th b d d f at the OppOSIte ends m constant commullicatlOn, whIle d 'b d '11 t d d' f I h' Tl ere ere IS a curren or 1 e, e uoye en s 0 the electric lights have enabled the greater part of the eSCrI e. WI s an or .mary care u was m.g. le 
heavy ship's anchor cables are passed through a catch k t b d b f th t ffi f th d h process IS, therefore, apphcable not merely to sIlks, but 
bl k, ·t· th d f wor 0 e one e ore e ra ' c 0 e ay as com- . . .  oc Ulli mg e en s 0 a number of guys, and the d Wh th t b '  k b th 1 to linen and other washmg materials. 
slack taken up. Leveling, where necessary, is now ef- mence . en e u e IS sun , 0 va ves are • ' . ' • 
fected by sand pumps, and the topping and side filling opened and the water allowed to fill the tube. Level- Resorcin as a Dermatic. 

completed. ing is now attended to by sand pumps, clay or concrete Dr. A. Ravogli, of Cincinnati, says : 
The top longitudinal flanges hold the clay or concrete two feet deep is thrown upon the top in bags and the " I  have found resorcin a valuable remedy in the 

topping, making it part of the tube. filling finished after the tube has had time to settle treatment of skin diseases, either in children or in 
A crib bulkhead filled with rock and clay is now1milt firmly in position. adults. In children those cases of eczema which were 

over each end of the tube and around the extended cut The sectional view of a terminus explains the posi- called Melitagra fluorescens, where the surface is cov­
and pumped out, the water falling in the tube to the tion of the crib bulkhead, behind which the water has ered with yellow, greasy crusts, a salve with resorcin 
level of the top of the first wooden bulkhead. been pumped out to the first wooden bulkhead, a has, in a few days, removed the eruption. I usually 

The shaft is built, the iron head removed, the first brick working shaft constructed, the iron head and prescribe in these cases : 
section bricked up, the next section pumped out and valve removed and the process of completing the brick- Re,orcin . .  , . . . . . . . . . . . .  . . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  - . . . .  3 8S. 
bricked, and so on, progressing by sections from both ing up the first section begun. Radially pressed bricks Salicylic acid . . . . . . .  . . . . . . . .  " . ' . . . .  ' , . ,  • . . . . . . . . . . . • • • • . .  gr. vj. 

allowed by arches of the same radius are used. The Vase lin . . . . . . . . . . .  . . .  . .  . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  , . . . '3 j . ends until finished with a roadbed, rails, lights, etc. Ruh on twice n day. 
The main operations of' dredging, building the tube, ?rick an
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he bri�king " Not long ago I had several children living in the 

and cuttm' g approach b . d . I IS comp e e sec IOn y sec IOn as preVIOUS y descrIbed. . hb h d if t d ·th I: t '  t · es can e carrIe on SlIDU - The dimensions of this tunnel call for : same nelg or . 00 a ec e WI ,"!pe zgo con agwsa. 
taneously, thereby facilitating the completion of the . Several remedIes had been preSCrIbed by other phy-
tunnel. Iron . . . . . . . . . . . . . . . .  10.600 ton" 1 Total weight, sicians, but in spite of them the eruption was gaining 

A li t' f this th d t t l Concrete . . . . . . . . . . . 18.750 " 104.650 ton", 
II app ca Ion 0 me 0 0 a unne under the Brick . . . . . . . . . . . . . . .  . 45.300 ..  .. displacement. larger proportions. I prescribed the same tormula, 

Hudson River, between New York and Jersey City, C l ay . . . . . . . . , . . . . . . . .  30.000 " 86.728 raising the dose of resorcin to 3 j in 1 0unce of vaselin. 
six, hundred feet south of and nearly parallel with that Ballast per linear foot 3�a tons. After a few applications the crusts came off, showing 
under construction, is illustrated on the front page. A Among the advantages claimed for this method are the pustules dry, and in a fe w days nothing remained 
profile of the river bed at this line shows the depth at the increased safety, rapidity, and simplicity of con- but a red discoloration in the place of the pustules. 
mean low water, the strata of the bed, the curve and struction, the lessened cost of operation, applicability " In cases of Seborrhea capitis and Seborrhea nasi. 
length of tunnel, the pier and bulkhead lines, etc. to nearly:every place whose business warrants a tunnel, the best results were obtained from this remedy. It 

As the greatest depth is near the New York shore, the and adaptability to single or double track, trade or dried up the greasy contents of the glands, which' ap-
course is laid so that the roadbed will leave that side at travel. pear as dark points. The inflammation of the sebaceous 
a depth of 34 feet, sink to 60 feet, and rise toward the - ' . '  - glands subSIdes, and the redness which accompanies 
Jersey City end until it terminates at a point 26 feet THE Whitinsville (Mass.) Machine Company have the seborrhea dIsappears. 
below mean low water. lately put into successful use a 100 horse power.elec- '

I 

" In cases of Tricnophyties. the use of resorcin gave 
The curve is a circular arc of 86,000 feet radius and trical locomotive, made by the Thomson-Houston Co. some "lmprovement, but not fully satisfactory results. 

1)250'662 feet in length, embracing au angle of 3° 6' 10". It takes the current from an overhead wire by trolley. " In cases of PsoriaSiS, resorcin did not prove so bene­
The chord is 5, 250 feet, verso sin. 40 feet, and angular The machine is used for drawing freight cars from the j ficial as pyrogallol, although resorcin has the advantage 
extension 1 '585 seconds = 7 '944 inches. Allowing a lit- W. CO.'s works to the main line, 1� miles. of not staining so much. "-Lancet- Clinic. 
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Cleaning Rubber Blankets. 

The use of turpentine for removing ink, fat, oil, and 
colors from the rubber blankets has spread of late to 
such an extent that a few remarks on the subject may 
not be amiss. As little turpentine as possible should be 
employed when its use seems advisable, and it is neces­
sary to be careful that the cleaned blankets are thor­
oughly dry before they are used again. This is a very 
important point, as otherwise the surface of the rubber 
would be softened and the impression of the cylinder 
would spoil the blanket by cracking or corrugating the 
surface. The best way is to clean the blankets in the 
evening, after the day's work is over; this will allow 
plenty of time for the drying of the turpentine and the 
return of the blankets to their natural condition, which 
would not be the case if the cleaning were done during 
the day, when the blankets may be required any mo­
ment. 

As a very effective substitute for turpentine, spirits 
of hartshorn is highly recommended. It cleans more 
quickly and thoroughly, and offers less danger of spoil­
ing the blankets. The spirits of hartshorn should be 
diluted until it has a strength of about 6 or 9 degrees; 
it can easily be obtained of a strength of 18 degrees, 
and be diluted by adding one or two equal parts of 
water. After cleaning the blankets they should be 
dried with the use of pulverized magnesia or chalk. If 
treated in this way, the spirits of hartshorn dries very 
quick-much quicker than turpentine-and nothing 
prevents its use without the slightest danger of deteri­
oration.-Lithographic Art Jour. 

e t  • • • 
VERTICAL CYLINDER BORING MACHINE. 

We illustrate a vertical cylinder boring machine 
made by Messrs. Thomas Shanks & Co. , Union Iron 
Works, Johnstone. Engineering says : We believe 
it is the largest machine of this class ever made; it has 
three interchangeable boring bars of 18 in. , 12 in. , and 
10 in. in diameter respectively. The width of fram­
ing for the work is over 13 ft. , and the height 12Yz ft. 
The traveling table for holding the work is 8 ft. 
wide and 14 ft. long. It will be seen from the illus­
tration that no head room is required for lifting the 
boring bar to clear the work, because when the 
table is traversed to the front the crane can drop 
the cylinder upon it clear of the machine. The bor­
ing bar, with the worm wheel attached to it, is 
then placed inside the cylinder, and both are tra­
versed back into position on the machine. Any final 
adjustment which may be 
required is then performed. 
No alteration of the upper 
structure with regard to 
the feed is required, as the 
connection is at once made 
when the bar is fixed. Any 
feed and any driving power 
is obtained by a simple 
change, not o c c u p y i n g  
more than a minute of 
time, a n d  t h e  boring 
blocks can be elevated or 
lowered quickly by power 
through friction clutches 
or slowly by hand ; the at­
tendant having full con­
trol from the work tab-Ie, 
whether the bar is rotating 
or is at rest. 

J t itutifit jmttit1tu. 
IMPROVED SIPHON CONDENSER. 

The cut herewith represents the latest and most im­
proved form of siphon condensers, and is manufactured 

SIPHON CONDENSER. 
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annular water passage becoming clogged, it can be 
promptly flushed out without any stoppage or dis­
connection. A vacuum of 24 to 28 inches is attained, 
and is produced by the weight of the column of con­
densing water itself, no air pump being necessary. The 
apparatus is extremely simple and durable, and the 
vacuum obtained is the very highest. 

• • • • • 
Deep Water to Duluth. 

Briefly stated, the object of the deep waterways con­
vention, which met in Detroit recently, was to secure a 
channel with a uniform depth of not less than twenty 
feet of water all the way from Duluth to Buffalo. This 
is the first thing demanded by the already immense and 
rapidly increasing commerce of the lakes. It can be se­
cured by dredging out about half a dozen shallow spots 
between the links of the magnificent chain of lakes 
which form a magnificent highway along our northern 

I frontier, and the cost W

.

OUld not be excessive-between 
three and four million dollars is the estimate. Next, 
the sentiment of the convention was in favor of " a  

' waterway of sufficient capacity to allow the free pas-
sage of vessels drawing twenty feet of water, through 
our own territory, from the great lakes to the Atlantic 
Ocean;" and it requested Congress to authorize the 
Secretary of War to have surveys and estimates made 
for such a canal. No particular route was specified, 
but the limitation of the work to " our own territory " 
cuts out the St. Lawrence route and makes it neces­
sary for the canal to run from either Buffalo or Oswego 
to the Hudson River, entering that stream at Albany 
-a route which has been under consideration for some 
time. 

If the proposition be carried out in its grand en­
tirety, an immense amount of grain will be loaded on 
vessels at Duluth, Superior, and Chicago, and be 
water-borne directly to Europe, or else to New York 
and Atlantic ports, without touching any of the rail­
roads which would bring it to Philadelphia, while cor­
responding amount of imports for the West would be 
carried back over the same cheap and convenient 
route. It looks as if the proposed waterway would 

by the Chicago Water Jacket Condenser Co. ,  47 W. " side-track" this city more than any other enterprise 
'Vashington Street, Chicago. has done since the Erie Canal was built, and while this 

The novel features are the water jacket that entirely city would not seek to hinder such a great national 
surrounds the condensing chamber with a current of improvement on that account, it naturally feels some 
cold water, and the adjustable nozzle, whereby the apprehension over it. But perhaps the danger is more 
amount of water admitted can be closely regulated. I apparent than real. Canals do not always hurt the 
Another valuable feature is that, in the event of the railroads with which they compete. The operations of 

the Erie Canal have not 
injured the business of the 
New York Central roa(\. 
nor has the Susquehanna 
Canal, in our own State, 
proved a formidable rival 
to the Northern Central 
Railway. There is freight 
enough for both, and the 
canals take a gfeat deal of 
bulky, unprofitable mate­
rial which the railroads do 
not want if they can get 
anything better.-Phila­
delphia Inquirer. 

• • • 
PROFESSOR Pettenkofer, 

of Munich, has recently re­
ported upon the contami­
nation of the River !sar, 
into which the city of Mu­
nich drains. Munich has 
280,000 inhabitants, a n d  
about 40,000 lb. weight of 
sewage are discharged into 
the river daily. N everthe­
less, at Ismanig, three and 
a half miles below the sew­
er outfall, no trace of sew­
age could be found in the 
water by analysis. At the 
mouth of the sewer the 
bacteria numbered 198, 000 
per cubic centimeter ; but 
at Ismanig this had been 
reduced to 15, 230 and to 
3, 602 per cubic centimeter 
at Freisling, nineteen miles 
below. Professor Petten­
kofer holds that there is 
no danger of sewage pollu­
tion in the river if the vol­
ume of sewage discharged 
does not exceed one-fif­
teenth the volume of the 
flow of the river, and if the 
sewage enters at a greater 
velocity, so as to prevent 
banking up. 

• •• 

The changes of gear al­
low of work to be bored 
varying from 11 in. in dia­
meter up to 130 in. in dia­
meter, while the surfacing 
range extends to 144 in. in 
diameter. The illustration 
shows only a conical socket 
with heavy collar fitted on 
four scraped surfaces upon 
the bar, and kept tight by 
gun metal wedge strips, 
but the machine is fitted 
with a complete series of 
boring blocks, each bored 
to fit the taper socket, and 
with four tool holders ar­
ranged to vary the diame­
ter of cut up to 12 in. 
These bloclu; are further 
fitted w i t  h t w o  inter­
changeable surfacing com­
pound slide rests, which 
are readily detached after 
the cylinder is faced and 
recessed. The weight of 
the machine with the 18 in. 
bar is 52 tons. The two 
interchangeable s m a l l e r  
bars weigh 8 tons, the bor­
ing and surfacing appara­
tus weigh 10 tons, so that 
the complete weight of the 
m:",chine is 70 tons. LARGE VERTICAL CYLINDER BORING MACHINE. 

THE longest mileage ope­
rated by a single system is 
that of the Union Pacific-
10,928 miles. 
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THE WORLD'S FAIR FRANKLIN STATUE. 

In a conspicuous positon, mounted on a pedestal before 
the south entrance of the Electrical Exhibits Building, 
at the Columbian Fair, will be the statue of Franklin 
shown in our illustration. The statue is 21 feet high, 
and is the work of Carl Rohl Smith, a Dane. Repre­
senting Franklin, as it does, actually conducting the 
lightning to the earth in his well known experiment 
with the kite in Philadelphia, there could not well be 
found a subject more strikingly appropriate for the 
place it is to occupy, in front of the spacious edifice to 
be devoted to the display of electrical appliances. 

The names of forty· one eminent electricians now 
dead will be placed over the entrance to Electricity 
Building, as follows: Franklin, Galvani, Ampere, Fara­
day, Ohm, Sturgeon, Morse, Siemens, 
Davy, Volta, Henry, Oersted, Coulomb, 
Ronald, Page, Weber, Gilbert, Daven-
port, Soemmering, Don Silva, Arago, 
Damill, Jacobi, Wheatstone, Gauss, Vail, 
Bain, De la Rive, Joule, Saussure, Cooke, 
Varley, Steinheil, Guericke, La Place, 
Channing, Priestley, Maxwell, 'Coxe, 
Thales, and Cavendish. 

. .  --
Revival of Sailing Ships. 

A marked revival in the use and con­
struction of sailing vessels is now in pro­
gress both in this country and abroad, 
the distinctive characteristics of the new 
vessels being great size and use of steel. 
In Great Britain the sailing ship Maria 
Rickmers, which was recently launched 
by Messrs. Russell & Co. , Port Glasgow, 
is, by 14 feet, the largest sailing ship in 
the world. Besides having five masts, 
she is provided with auxiliary steam 
power, which will enable her to make 
progress, even when there is not sufficient 
wind to fill her vast sails. The vessel has 
been built for Messrs. Rickmers, of Bre­
men, and is of steel. Her dimensions 
are : Length 375 feet, breadth 48 feet, 
depth 28 feet 4� inches. Her tonnage is 
3, 813 tons gross, and she will carry 5, 700 
tons deadweight on Lloyd's freeboard. 
She will be supplied by Messrs. Kincaid & 
Co.,  Greenock, with triple expansion en­
gines of 650 indicated horse power, with 
160 pounds working pressure, cylinders to 
be of 16 inches, 26 inches, and 42 inches 
by 27 �ches stroke. The propeller will 
be of ' Bevis " patent feathering type, 
and it is calculated that a speed of from 
six to seven knots an hour will be at­
tained in calm weather with the vessel 
fully loaded. Her spread of canvas will 
be enormous. The vessel will have seve­
ral special felttures of construction to dis­
tinguish ' her from the ordinary type of 
first-class sailing ships. She will be fitted 
to carry a large. quantity of water ballast 
in a suitably subdivided double bottom. 
For facilitating loading and discharge of 
cargo she will have three steam winches, 
steam donkey boiler, and steam wind­
lass, besides a fan engine. She will be 
employed in the East India rice trade. 

J titutifit �mtritau. 
Messrs. Shaw & Hastie are applied t o  the topsail 
yards, so that the sails on these can be rapidly set in 
about a seventh of the time that it would take under 
the old method. The Pass of Melfort is 2, 355 tons gross, 
and carries for her net register 2, 195 tons, an excep­
tionally large cargo, having upward of 3, 950 tons dead­
weight on board. 

. . . . .. 
Occupati o n  Cor Old People. 

When people. get old, the question as to what shall 
be their occupations may be more important than it has 
been at any previous period of their lives. They may 
only stay out their existence, with the consciousness 
that they are superannuated members of society, who 
have fallen out of the procession which is marching 
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the same way. Physicians can report many cases 
wherein are manifested all the symptoms of age at the 
very beginning of manhood, and so also they can point 
out examples of physical and intellectual youth even at 
a period exceeding the psalmist's limit of life. Run 
through history yourself, and more especially the 
history of our own time, and you can make out a long 
list of men distinguished in statesmanship, science, 
literature and the church, whose intellectual prowess 
has been displayed up to fourscore years and beyond. 
They would not grow old ; they would not allow them­
selves to be counted out of the world of thought and 
accomplishment. They remained in the competition 
to the last. Life was not mere animal existence for 
them after they had passed the limit where conven-

tional age begins. Longevity did not 
bring rest, for they kept the intellectual 
machine bright with the friction of con­
tinued use... It simply gave them time to 
learn more and to do more with the ad­
vantage of a training and an experience 
so much prolonged. Consciousness of de­
cay brings depression, but discovery of 
the ability for growth gives youthful 
exhilaration. Nothing is so delightful as 
finding out that the machine has not worn 
out after all, but is ready for use to good 
purpose even to the end. What men 
want in both youth and age is the re· 
creation which is afforded by a keen in­
terest in occupations that make them 
forget themselves. It prolongs their lives, 
for the foundation of youth is not ex­
hausted. A variety of occupations fur­
nishes far better recreation than the mere 
pursuit of pleasure for itself. Even a. 
hobby serves the purpose more effectually 
than any direct chase of happiness, so 
elusive is the prize when you g@ hunting 
for it instead of waiting for it to come 
to you while you are seeking only to 
make the best use of your life. - Chau­
tauquan. 

. f e , .  
A PerDlanent Magnetic Field. 

At the meeting of the Physical Society, 
of London, on December 4, a paper was 
read on " A  Permanent Magnetic Field," 
by Mr. W. Hibbert. The author had 
noticed the approximate constancy of an 
" aged " bar magnet, and he obtained still 
greater constancy by attaching pole pieces 
to a bar magnet of such a shape as to 
give a nearly closed circuit of small 
" magnetic resistance." The pattern now 
described consists of a steel rod 1 inch in 
diameter and about 2� inches long, with 
a cast iron disk, 4 inches in diameter 
and five-eighths of an inch thick, fixed at 
one end. The other end is fitted in a 
hemispherical iron shell, which surrounds 
the bar and comes flush with the upper 
surface of the disk. An annular air space, 
less than one-sixteenth of an inch wide, 
is left between the cylindrical surface of 
the disk and the inside of the shell, and 
when the bar is magnetized a strong mag­
netic field exists in this space. To use 
this field for producing electro-magnetic 
impulses, a coil of wire is wound in a shal­
low groove on a brass tube, which can 
slide easily through the annular space, 
thus cutting all the lines. The tube is al­
lowed to fall by its own weight, a neat 
trigger arrangement being provided for 
effecting its release. 

The Pass of Melfort, one of the newest 
type of sailing vessels, and intended for 
carrying chiefly large deadweight car­
goes, was recently launched by the Fair­
field ShipbuildiBg and Engineering Com­
pany for Messrs. Gibson & Clark, Glas­
gow. Her dimensions are : Between per­
pendiculars, 298 feet ; beam, 44 feet ; 
depth of hold, 24 feet 6 inches. She has 
four masts the entire length of steel. Her 
lower masts and top masts are in one, 
and topgallant and royal masts are steel, 
having a small pole about two feet long 
of wood on top. The jigger or fourth 
mast is a pole mast entirely of steel, with 
a jackstay riveted on back so as to run 
the gaff up and down on the mast. All 
the yards are of steel except the royal 
yard., which with the spanker boom are 
the only parts constructed of wood. The 

THE WORLD'S FAIR-FRANKLIN STATUE IN FRONT OF THE ELECTRICAL 
BUILDING. 

The instrument exhibited had 90 turns 
of wire in the coil, and the total magnetic 
flux across the air space was about 30 C. 
G. S. lines. A large electro-magnetic 
impulse is therefore obtainable, even 
through resistances as great as 10, 000 
ohms. Tests of three instruments show 
that there has been practically no mag­
netic decay in seven months. ' The au­
thor, therefore, considers them satisfac­
tory, and is prepared to supply them as 

bowllprit and jibboom are in one, also built of steel. 
Wherever steel could be employed it has been used to 
replace wood. The deck from stem to stern is of steel, 
sheathed with wood ; the topgallant rail is of steel­
the very hatch beams and fore and afters are all of 
steel. On the forecastle the old catheads are no longer 
in use, but a crane and a novel method of shipping 
and letting go the anchors has been substituted. The 
rigging is all set up with screws-even the fore and aft 
stays are set up with screws-so that if in the working 
of the vessel there is any slacking of the wire rigging, 
it can be instantly tightened up by the crew. The 
old fashioned ratlines of ropes on the shrouds have 
given plaee to round iron bars. The vessel has double 
topgallant yards, and the patent halyard winches of 

along with the progress of the world and have been left 
behind to die a!\ beasts and some savage tribes of men 
abandon the exhausted of their members. Such old 
people, pitiable in their decay, may be sustained by 
appropriate regard, but they do not represent the true 
dignity of age. They have dropped behind when they 
might have gone ahead. They have accounted them­
selves supernumeraries in society when really they 
might be among its most important and useful factors, 
if they would only forget their age as measured by 
years alone. They have put themselves on the ret�ed 
list when they are still fitted for active service. Their 
faculties fall into decay simply because they do not 
exercise them. No matter how young a man may be 
in years, he can produce for himself the same result in 

magnetic standards. To facilitate calcu­
lation, the number of lines will be adjusted· to a con· 
venient number, say 20,000 or 25,000. 

Several uses to which the instruments are well suited 
are mentioned in the paper, and a simple way of de­
terming permeability by the magnetometer is de­
scribed. 

. . . , . 
Aconite as an Antidote to Insect VenODl. 

A correspondent from Durango says that formerly 
about one-half of the children in the city died from the 
sting of the scorpion ; but now nearly all the lives are 
saved, if taken in time, by the use of It strong tincture 
of aconite, of which five or six drops are put in a tum­
bler half full of water and a teaspoonful given at fre­
quent intervals.-Merck'8 Bulletin. 
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Evolution In the FloW'er. * of shining knobs are developed in part of the flower I age, the bronze age, and the iron age, but now they 
The flower has a special importance to us in studying near the stamens, and from a distance these look as if I had got to the steel age, and Mr. Langer was wanting 

the life history of the plant. It is the indication of its coated with honey, and the fly, deceived thereby, visits them to go back to the iron age. He feared it would 
endeavor to discharge the second of the duties of the flower after flower and effects fertilization. I be very costly in comparison with the ordinary 
organism, the preservation of the species or the propa- A higher type of flower visited by flies is seen in puddling furnace. Mr. J. E. Stead said this was cer­
gation of the race. It consists of parts whose meaning Veronica, where honey is hidden in a small tube in the I tainly the greatest advance toward economy, so far 
is only evident when regarded from this point of view. center of the flower. To reach it the fly is obliged to I as gas producers were concerned, which he had seen, 
On a stalk there are superposed successive whorls of hold on by the stamens, and in so doing it dusts its and that advance was produced by having the gas 
modified leaves ; a conspicuous outer ring, often com- body with pollen, which on a visit to another flower is producers close to the puddling furnace. To his mind 
posed of two sets of leaves, known as sepals and petals, deposited in the stigma, this being so placed as to touch the furnace was a tremendous improvement on any­
and within this two other whorls, the stamens and pis- the insect before the stamens do. I thing else they had seen, and if it did allow an economy 
til. Of these the stamens develop in their club-shaped The conspicuousness, however, which first attracted of 60 per cent it was a very great advance indeed. In 
heads, or anthers, a number of grains of various forms the fly also attracted other insects, whose visits did not answer to questions by one or two gentlemen, Mr. 
known as pollen, which give rise to what is the male always lead to the desired end. Even highly organized Langer said there were more men to a furnace in 
element in reproduction. The pistil or collection of flowers still suffer from this disadvantage. The flowers Austria than in England, but the rate per ton was 
carpels develops the ovules, in which we have the fe- of the Columbine, Oxlip, and Bean are still visited by much about the same. The cost of the new furnace was 
male cell ultimately produced. The problem of repro- short-tongued bees, which cannot reach their honey in about four times that of the old type, but the output 
duction involves the transference of pollen from stamen the legitimate fashion. These bite holes in the petals was seven tons per day, as against two tons in the old 
to carpel in an organism which itself is passive and and steal it without benefiting the flower. furnace. 
motionless. The pollen must reach a particular portion We have to look to this fact for the explanation of • ' . '  • 
of the carpel known as the stigma, which is usually its arrangements to protect the flower from these depre- Sodium. 

uppermost part, and here the changes leading to fer- dators. We have these seen best in the so-called bee According to Rosenfeld, when sodium which has been 
tilization are initiated. flowers. kept under mineral oil and is covered with a crust is 

It has been found by Darwin and others in long-con- Bees, as a class of insects, are characterized by more immersed in a mixture of petroleum three parts and 
tinued experiments that the best offspring is produced intelligence and greater industry than flies. They have amyl alcohol one part, or rubbed with a cloth soaked 
when pollen from one flower in applied to the stigma a higher color sense and a more complex mouth. With with this mixture, it acquires at once a silvery luster. 
of another flower, either on the same plant or on these endowments we co-relate the fact that, unlike If now it be put into petroleum containing 5 per cent 
another plant of the same species. This cross fertiliza- flies, they store up food for their young. Some of the amyl alcohol, then washed with pure petroleum and 
tion, as it is called, has given rise to various curious and more interesting types of bee flower are seen in the kept in petroleum containing one-half to one per cent 
interesting mechanisms to secure it. Leguminosre, where elaborate mechanisms lead to the of amyl alcohol, it preserves this luster for a long time ; 

The original flower was probably one of a very hum- dusting of the visitor with pollen on the part 'of his becoming covered very slowly, however, with a film of 
ble type, such a one indeed as we now find on our for- body to which the stigma of the next flower must be sodium-amyl oxide, which is easily removed with filter 
est trees. It had no particular color and was not con- i applied. In Lotus the pollen is forced out of the flower paper. Potassium and lithium can be purified simi­
spicuous among the foliage. It produced large quanti- by a sort of piston, made of the dilated ends of some of larly. Sodium thus cleaned combines at once with 
ties of pollen and was often provided only with stamens the stamens. This is made to work by the weight of mercury, evolving light. By pressing clean sodium 
()r with pistil. the bee when it alights upon the flower. In the Broom and potassium together, under a mixture of one part 

It was fertilized by natural agencies, of which the the same effect is secured by a sort of explosion, which amyl alcohol and nine parts petroleum, the liquid alloy 
,-; ind was the most usual. takes place when the bee commences its search for the of these metals is easily obtained. By mixing one 

From such a type the various highly colored, scented, honey of the flower. bTamme of the clean sodium rubbed to a fine powder 
and curiously shaped flowers we now know have been In the Violet a curious cup-like hinged projection has with three grammes of salt, with 0'7 gramme of sul­
developed. been developed, which opens as the tongue of the bee, phur, avoiding pressure, combination takes place with 

In the order of such development the aid of the insect coated with foreign pollen, passes down the tube of the the evolution of light and sodium sulphide is formed. 
world has been prominent. To effect the change from flower, but closes and covers up the stigma, when it is Selenium and tellurium behave similarly.-Ber. Berl. 
wind fertilization to insect fertilization is the initial withdrawn carrying pollen from the flower's own Chern. (Jes. ; J. Chern. Soc. 
difficulty. That once effected, various modifications stamens. _ ' . , _ 
would soon ensue, and those that were advantageous In the Barberry and in the Cornflower the stamens Slag Paint. 
to the plant would be preserved by natural selection. have become endowed with a peculiar irritability, A th t d t th t G-l S 
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stigmas of others, so that the first insect-fertilized VISIted fin�s It. . . . $30 to $40 a ton for this purpose. 'fhe slag is ground 
or entomophilous flower would arise. It would be in The varivUS forms of orchIds mtroduce us to still down to an almost impalpable dust by means of a 
character such as would be due to the influence of more elaborate mechanism, rendering fertilization with- crusher and a disintegrating machine or pulverizer. 
quite a short-lipped insect, with a feebly developed out m' sect al'd llll' possI'ble . Samples of the slags used at the works at Boonton, N. 
sense of color. We find instances of these still existing, The development of color m' flowers and the explana- J., have shown the following chemical composition : 
quite simple in structure, wide open, regular in shape, tion of the various markings Qn the petals must be 
and offering only pollen to the insect, and either white studied also in connection with insect life. 
or yellow in color. Probably white and yellow flowers were the earliest, Puddle slag. ! Heating cinder. 

i ____ _ But many flowers offer another attraction than pol- the first distinction being drawn thereby between flower 
len, in the shape of honey. It is not uncommon to find and foliage. These were visited probably by lowly 
honey secreted by other parts of the plant than the forms of insects as they are to-day. When honey be- FeO . . . . . . . •  , . . . . . . . . . . . . . . . . . . . . . . • • . .  
flower. If we suppose that this secretion of honey at gan to be sec;eted and hidden, more distinctiveness 
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some time came to be poured out on the flower, such a was needed, and the insects with a high color sense be- ���o; ·:. : ·:::::::::::::::::: · .
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flower would have an increased attraction for an in- came the agents of further modification. The markings ���:'::::""":::::"::":::: ' ... ':.':::. ':: ':: : :  7 ' 780 
20 ' 060  

0 270 
trace. 

3 ' 840  
sect, and this property, possibly arising accidentally at on the petals, usually straight lines or rows of dots, i s . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . 
first, would be perpetuated, and so the nectary come to pointed the insect to the part where the treasure lay. 
be a regular part of the flower. So the development of blues and reds accompanied the 

A further development would follow in the shape of evolution of the elaborate mechanisms already de­
various mechanisms for the shelter of the honey from scribed. 
rain, and so lead to its being hidden in tubes or spurs, Of lowly forms, with easily accessible honey, Muller 
and accessible only to particular insects. has shown 60 per cent are visited by flies, as against 3 

This development, so briefly sketched out, has not per cent by bees, while of reds and blues it can be 
proceeded along one line. Many visitors have been at- noted that the reverse obtains. Flies visit yellow or 
tracted by flowers, and each has led to particular modi- white flowers more than twice as frequently as red or 
fications. I shall consider only two of these, the fly and blue ones. 
the bee. ------------___ 'H ... ' �.�----------

The fly is an insect of a low order of intelligence, shy 
and lazy. It is attracted both by pollen and by honey, 
and the structure of its mouth enables it to eat both of 
these. 

Its peculiar characteristics have led to the develop­
ment of flowers which secure it in a kind of prison and 
retain it for a few days, ultimately releasing it. Such 
are the flowers of Aristolochia aml Arum. In both these 
the fly enters by pushing past a fringe of hairs, which 
are set at an angle inclined forward. The insect is by 
these prevented from going out. The stigmas of the 
flowers are ready to receive pollen on its entrance, and 
if it has emerged from another flower it is dusted with 
pollen, which, as it crawls over the stigmas, it leaves 
behind it. Mter a day or two the stigmas in the prison 
fade, and the anthers ripen and discharge their pollen, 
with which the visitor becomes coated. At this time 
the hairs wither and the fly is enabled to escape and to 
visit other flowers, where the same programme is re­
peated. 

The low intelligence of the fly is taken advantage of 
by the so-called grass of Parnassus. In this a number 

* Notes of a lecture del ivered at an even ing meeting of the Pharma­
ceutical Society, Wednesday. November 11. by Professor J. R. Green. ­

The Pharmaceutical Journal (London). 

A NeW' Puddling Furnace. 

At a recent meeting of the Cleveland Institute of 
Engineers, Middlesbrough, Eng. , the secretary read a 
paper by Mr. James Van Langer, of Leeds, " On the 
Pietzka Patent Puddling and Heating Furnace."  The 
inventor of the furnace is Mr. Gottfried Pietzka, mana­
ger of the puddling and rollmg mill departments at the 
Witkowitz Works, in Austria, where altogether about 
10, 000 men are employed. The novel features of the 
furnace are a reversible hearth, or rather a double 
hearth mounted on a platform turning on a hydraulic 
ram. The pig iron is charged on to one division of the 
hearth, and when melted the double hearth is raised 
about four meters by the hydraulic ram and turned 
right round, so that the other division of the hearth re­
ceives a fresh charge of pig iron, while that already 
melted in the first division iR being puddled. The 
heating too is done by gas fuel instead of by coal as in 
the ordinary puddling furnace, a recuperator being 
erected in close contiguity to the furnace. At the 
Witkowitz Works the furnaces have been in operation 
for about twelve months, and the average saving there 
during the past half year has been lOs. per ton, the loss 
of iron also being 2 to 3 per cent less than in an ordinary 
furnace. Mr. Howson said they had heard of the flint 

The cinder gives best results, but both the slags are 
said to make good paint stock. Mr. Sahlin described 
at length the machinery used, and stated that the dust 
produced is so fine that it cannot be measured by 
screens, and is good enough for any high grade paints. 
When mixed with linseed oil and ground on an ordi­
nary burr mill it makes up into a dark olive-green 
color, so neutral in its tint that an addition of from 3 
to 15 per cent of coloring matter will change it into a 
bright blue, yellow, drab, or glossy black. About 
40 per cent of the slag is thus directly available. The 
remaining 60 per cent is collected in the settling cham­
ber, ground to a fineness of about 225 mesh, and used 
for producing durable shades of dark red for railway 
and other purposes. The chemical reactions of the pro­
cess were fully described by Mr. Sahlin, who wound up 
his paper by stating : 

" The slag paints are remarkable for their durability, 
body, gloss, and covering capacity, and for the stub­
bornness with which they resist all chemical reaction. 
They are cheap in price and uniform in fineness as in 
composition. The raw material is available in great 
abundance and at a nominal cost ; and, as their supe­
riority and the simple methods of preparing them be­
come better understood, there is no reason to doubt 
that they might be universally used, and might form a 
most valuable by-product of the iron industry." 

. ' . '  . 

A STRANGE death is reported from New Orleans. It 
is said that while playing a hose upon a fire a telephone 
wire and an electric light wire got crossed, the stream 
of water from the nozzle struck the wires, a heavy cur­
rent followed down the water and killed the fireman 
who was holding the nozzle. 
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Result" of Extirpation oC t h e  Liver. AN IMPROVED DUMPING CAR. charge. The corps has surveyed a distance of 450 miles, 

In a preliminary note Dr. Von Meister confirms, from The car shown in the illustration is designed to be and reached the boundary of Peru. They Will stretch 
his own experimental observations, some of the results simple and durable in construction, and is arranged to their chains along the Maranon River to Cero de Pasto, 
previouslY obtained by Ponfick of the remarkable de- dump automatically when the door is unlocked, dis- the terminus of the New Orola Railroad, and expect to 
gree of reparative power exhibited by the liver, and charging the load in any desired direction. It is the complete their work in eighteen months. The engi­
applicable, doubtless, to other glands in greater or less invention of Mr. P. Emerson Glafcke, of Sixteenth neers report that their work has not proved nearly so 
degree. Thus he finds that in the dog and cat, as well ' Street and Warren Avenue, Cheyenne, Wyoming. On difficult as was expected. No insurmountable diffi­
as in the rabbit, the removal of more than three-fourths the wheeled truck is a circular plate in which lies a ll culties have been encountered. 
of that organ is not follo wed by any serious conse- friction plate, and upon the latter rests a turntable " • , • , .. 
quences, and that within the space of thirty-six days supporting a frame turning on a central pivot in the Col1ma again in Eruption. 

repair has advanced to such an extent that the weight circular plate. This frame supports the car body, A dispatch from the city of Mexico says : Thursday, 
of the organ is regained. This regeneration is effected December 3, was a day of terror in Colima. Between 
partly by hypertrophy of the hepatic cells, but mainly 4 and 5 :30 P. M. on that day the volcano of Colima was 
by their hyperplasia ; but new lobules are not formed, in a state of violent eruption, and at 8 o'clock that night 
and biliary ducts, as well as blood vessels, share in the a heavy shower of ashes began falling upon the city. 
new formation. It lasted over an 'hour, covering the streets and roofs of 

Observations were also made upon the effect of extir- buildings and greatly terrifying the inhabitants. 
pation of such large portions of the liver upon the ex- The volcano of Colima, which is in the State of 
cretion of urea. It was found that the total quantity Jalisco, Mexico, is 12, 000 feet high, and forms the 
of nitrogen notably diminishes, but not in proportion southwestern extremity of the chain which traverses 
to the nitrogen of the urea, so that the proportion of Mexico from east to west. For forty years it had been 
the latter to the whole nitrogenous excretion is de- inactive, and was supposed to be extinct : but on July 
creased. On the other hand, the amount of extractive 12, 1869, it began to smoke, and a few weeks later to 
matters is increased, and their nitrogenous constituents pour forth pumice stone intensely heated, which spread 
appear in greater proportion than normal to the total for miles and covered hundreds of acres. 
nitrogen. The diminution in urea is proportionate to .. , • I • 
the amount of liver substance removed, total extirpa- AN IMPROVED WEED PULLER. 

tion of the organ leading to a very marked decrease in A machine designed to pull weeds entirely out of the 
urea. It was further found that after partial ' extirpa- ground, or to kill them, in case they are well rooted, by 
tion-within a period of from eleven to fifteen days- gtripping off their seeds and leaves, is shown in the 
the quantity of urea rises until it once more attains the i llustration, and has been patented by Messrs. John F. 
normal degree. -Lancet. F. Gatgens and Robert C. Dowdin, of Central House, 

• .  e . •  

Magneto Heat Motor. 

A curious scientific toy was recently exhibited at a 
meeting of the Royal Society in London. It is a heat 
engine, based upon the principle that nickel, magnetic 
at ordinary temperatures, promptly becomes non­
magnetic at a temperature of 5720 F. The construction 
of the engine is as follows : A disk of copper is sus­
pended by two strings so that it can swing like a 
pendulum. Mounted on the copper disk is a magnet 
which holds up a piece of nickel. An alcohol lamp 
placed below the disk heats the nickel until it becomes 
demagnetized and drops away, when tb e copper pendu­
lum makes an oscillation. During this oscillation the 
nickel cools sufficiently to regain its magnetic character 
and is caught up by the swinging magnet only to be 
passed again over the lamp, which causes it again to 
drop, and 80 on, the pendulum being thus kept in 
motion'. 

.. , . ,  ... 

A BOW FOR STRINGED MUSICAL INSTRUMENTS. 

The improvement represented in the accompanying 
illustration is designed to facilitate the ready insertion 
and secure fastening of the ends of the hair in the frog 
in rehairing the bows of violins, violas, violoncellos, bass 
viols, etc. It has been patented by Mr. William H. 
Ayres and Henry Schroeder. Fig. 1 is an inverted per­
spective view of the end of a bow provided with the 
improvement, with the hair removed and the cover 
partly open, and Fig. 2 is a side section, the hair being 
secured in place. The screw rod turning in the end of 
the staff engages a nut held on the frog, sliding as 
usual on the end of the staff. The frog is preferably of 
sheet metal, and into its under side projects a vertical 

AYRES & SCHROEDER'S BOW FOR VIOLINS, ETC. 

extension of the inclined bottom over which passes the 
hair, the ends of which are tied in the usual manner, 
and pressed securely in contact with the extension by 
a wedge-shaped block (Fig. 3), the rear end of the block 
abutting against a slightly inclined interior wall of the 
frog. The under side of the frog is closed by a longitud­
inally sliding cover, so that the block is held in place 
and the several parts are locked together. 

Further information relative to this improvement 
may be obtained of Mr. W. H. Ayres, box 294, Madison 
Barracks, Sackett's Harbor, N. Y, 

GLAFCKE'S DUMPING CAR. 

Butte County, Cal. It is adapted to be pushed for­
ward by horses attached as indicated in the picture, 
and a sprocket wheel on the drive wheel is connected to 
rotate a forward shaft turning in suitable bearings, this 

which widens toward the front and has a large open shaft having a gear wheel by which is rotated a drum 
lower end, preventing the wedging of the load in the on a shaft turning in bearings on the front end of the 
car. The large end is closed by a door hinged upon a main frame. A shifting lever, operating a clutch turn­
rod at the top, and at one side of the door is a pin ing and sliding on the drum shaft, affords the means of 
adapted to engage a notch in a pivoted latch, the rear readily connecting it with or disconnecting it from the 
end of the latch being pivotally connected with a rear- drive wheel. The drum, shown in the small figure, has 
wardly extending handle rod. To hold the door in longitudinal slots in its rim, in each of which moves a 
open position, a rod pivoted to its other side has teeth comb, the teeth of which are secured to a bar whose 
adapted to engage a loop on the side of the car, where- ends are formed with trunnions passing through seg­
by, when the door swings open, one of the teeth on the mental slots in the heads of the drum. The teeth are 
rod engages the loop to hold the door open, the end of curved and so pointed that two adjacent teeth form a 
the rod having also a handle, by pulling upon which V-shaped opening into which the stems of the weeds 
the door is released and allowed to close automatically. readily pa�s and are firmly gripped. The outer ends of 
In the frame carrying the car body is a vertically the trunnions of the teeth-carrying bars have friction 
pivoted locking arm whose free end passes into a notch rollers traveling in cam grooves of cams bolted to bear­
in the turntable and into one of a series of notches in ings on the front ends of the side beams, and the bars 
the circular plate upon the truck, this arm being also are guided by attached arms pivoted to the inside of the 
connected with a rearwardly extending handle rod heads at the centers of the segmental slots of the re­
having a notch adapted to engage a transverse brace spective trunnions, so that when the drum is revolved 
of the rear standard, to hold the rod in a locked posi- the teeth of the several combs are made to project 
tion. Before the dumping of the load, if the car body through and be withdrawn into the longitudinal slots in 
is to be turned in any particular direction, the locking the face of the drum. Each comb is moved to its outer­
arm is disengaged by means of the handle rod, when most limit previous to reaching its lowest position, so 
the frame can be turned as desired to bring the front that the teeth come in contact with the weeds from the 
end of the car body to the point of dumping, and the rear, but as soon as the comb with the weeds or leaves 
locking arm is then engaged with a notch in the lower has reached about a horizontal position, the comb, 
circular plate, holding the frame in locked position. owing to the action of the cam, commences to recede 
The load is dumped automatically by the operator within the drum, whereby the weeds, seeds, and leaves 
pulling the handle rod to disengage the catch by which are pushed off and drop to the ground, the comb again 
the door is held closed, the pressure of the load on the moving outward in the same manner in the further 
door causing the latter to swing outward, when the revolution of the drum. Pivoted disks prevent th e 
load slides down the inclined bottom of the car body. entry of dust, dirt, etc. , to the drum through the 
A car of two tons capacity ' embodying these improve- segmental slots, and a lever fulcrumed to one of the 
ments has been in successful operation on the Com- longitudinal beams facilitates the raising or lowering of 
stock Lode, owned by the Silver Crown Milling, Min- , the front end of the machine, this lever being held in 
ing and Smelting Company, for several 
months past, and it is said that the owners, 
engineers and miners all pronounce it supe­
rior to the old style, all the catches work­
ing by gravity, so that it can be operated 
by a boy, while it is said to cost no more 
than the common cars to build . 

. . . .. . 

P rogress oC the Pan-Alnerlcan Ralhvay. 

The executive committee of the Inter­
Continental Railway has recently been in 
session in Washington reviewing reports re­
ceived from engineer officers and others con­
cerning the project. The first surveying 
corps, under the leadership of Captain M. M. 
Macomb, of the Fourth United States Artil­
lery, has surveyed three lines through Guate­
mala from the Mexican boundary to Guate­
mala City. The most popular route runs 
through the coffee country, the second fol-
lows the coast, and the third is across the highlands in 
the interior. 

Wm. F. Shunk has charge of the second party, 
which left Quito, in Ecuador, last June, to survey 
northward. They had reached the city of Pappegan, at 
the head of the Cauco River, when last heard from, and 
are working down the river toward Panama. The 
third party started southward from Quito last fall, un­
der the leadership of J. M. Miller ; but Mr. Miller's 
health was broken by the climate and he was obliged 
to ret"rn to the United States" leaving Mr. Kelly in 

GATGENS & DOWDIN'S WEED PULLER. 

adjusted position in a suitable vertical rack bar. This 
machine is said to have given great satisfaction in prac­
tical work, being well adapted to pull up or kill weeds 
in cultivated ground in which the grain has appeared 
without injury to the grain. 

• .  e . •  
THE self-pouring tea pot, of which we gave an illus­

tration in the SCIENTIFIC AMERICAN, of October 17, 
1891, is now made in several elegant forms by Messrs. 
Paine, Diehl & Co. , 1430 South Penn Square, PhiIIM"l el­
phia, Pa, 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliance •• 
C A R  COUPLING. - Frank Vaughan, 

Elizabetb City, N. C. According to tbls invention tbe 
drawbead is supported to tnrn on an axis, and bas a link 
and link mortise arranged on different radii, tbe draw­
bead being arranged to turn to adj ust eitber tbe link or 
tbe mortise to position to face tbe meeting drawbead, 
to receive its own link or to set its link to enter tbe 
otber mortise. Tbe link may be a book bar, arrow­
llead rod, or otber suitable construction, and tbe link­
secnring pin is pivoted and arranged to close at its op­
posite end against a shoulder forming a fixed part of tbe 
drawbead, or consisting of a spring plate secured to tbe 
drawbead. wben by depressing tbe plate tbe pin is reo 
leased. 

Mechanical Appliance •• 
B R I C K KILN. -John B. Griswold, 

Zanesville, Obio. This invention provides for tbe 
novel arrangement and connection or kilns in a Aeries, 
and connecting tbem to a singie stack, in .uch a manner 
that the waste beat from a kiln just borned off will be 
ntilized in a green kilo. Tbe improved kiln is also 
deSIgned to hurn brick, tile and similar articles uni­
formly and of even hardness, hy a perfect combustion 
of tbe gases and fuel at all times, a large part of tbe 
ware being hurned hy radiated heat before the fire 
toucbes it, tbe ware being protected from direct con· 
tact with tbe tire at its hottest points, therehy prevent­
ing it from heing blackened or fire-marked. 

PRINTERS' SIDE STICK AND QUOIN.­
Al bert A. Bogen and Robert Nix, New Ulm, Minn. 
Tbis device consists mainly of two bars having parallel 
outer sides and connected togetber by a central casing, 
the outer bar having its !Dner side formed with in­
clines or bevels adapted to be engaged by blocks or 
·wedges mounted to slide between tbe har., the wedges 
beiog engaged by screw rods revolving in suitahle bear­
ing'8 in the casing'. The Bcrew rods are revolved through 
gears by means of a key, whereby tbe wedges are moved 
against the bevels of the outer bar to force its outer 
side in contact with tM form, the outer side of the 
otber bar resting against tbe inside of the cbase, or vice 
'/Iersa. The device is designed to be simple and dur­
able in construction, and readily manipulated to lock 
the form tlrmly in the cbase. 

COUNTERBALANCE FOR JOURNALS. ­
William H. Wood, New York City. Tbe journal box 
fitted to the sbaft has a groove for receiving packing, 
an adjustable packing being fitted to the groove and 
the sbaft, while ducts connected with tbe groove are 
supplied with a fluid under pressure, and a duct leads 
to the space in the journal box witbin tbe packing con­
taining tluid nnder pressure. Tbe invention provides 
means for opposing tbe weigbt or pressure of a sbaft 
on its bearing, or tbe thrust or pressure of any moving 
body revolving or sliding in frictional contact with 
any body, so &.. to reduce friction between the surfaces 
to a minimum. 

M U L T I P  L E BUTTON DRILLING MA­
CHINE.-Jobn W. LewerUt, New York City. This is a 
compact and durahle machine· by means of which 
several boles may be dril led simnltaneously. A frame 
having parallel arms is movahle to and from a table on 
wbich is a button-clamping device, a stud on one of the 
arms affording a bearing for drill spindles on which 
are pinions mesbing with tbe teeth of a revoluble 
sleeve. Tbe frame is raised and lowered to raise and 
lower the drills in the progress of the work, and motion 
Is given to tbe sleeve by a belt from any convenient 
power. 

Agricultural. 

HAND PLANTER. - Herman Sepp-
maun, South Bend. Minn. Tbis invention provides 
means wbereby two hand planters may be connected, 
beld at a suitable distance apart, and operated to simul­
taneously plant two bills. A lever is fulcrumed at 
each side of the center of a horizontal frame connecting 
tbe two planters, a spring normally forcing the levers 
apart, while connecting bars unite them witb the ope­
rating mecbanism of tbe planters. Tbe operator carries 
the two levers toward eacb other, and when tbey are re­
leased tbey return automatically to tbeir normal position, 
at one movement tbe seed being planted in tbe ground 
and at tbe next movement the shoes being cbarged, so 
that they may he again operated to plant their respective 
bills.  

WAGON.-Paul H. Munroe, Plainfield, 
Ill. 'l'I1l. is a vebicle especially adapted for farm work, 
rilling and han l ing easily aud tnrning in a small space, 
while it is ruso provided with adjustable cutters for 
cull.ing corn or otber produce, the cotters being mount­
ed on tbe under side of the body near the middle. The 
wagon also a variety of otber novel details. 

Miscellaneous. 

WELL CASINGS. -Charles C. Chamber­
lin, Washington, Pa. ThiS invention relates to an 
apparatus for tigbtening the joints of casings for oil, 
gas or water wells after the casing has been jointed and 
arranged in the well . To tbe tube is secnred a hori­
zontal bearing collar, upon wbich rests a wbeel with 
upwardly and outwardly inclioed peripbery, and tbe 
wbeel and tube are connected by a rope, so that as the 
wheel revolves the tube is also revolvell, tightening 
the casin!.". A tlange on the lower side of the wheel 
prevents the rope dropping off, and several coils of rope 
being passed around the wheel, tbe rope is passed over 
and receives power from the power wheel of tbe 
derrick. 

ELECTRIC METER.-Charles K. Huguet, 
New Orleans, La. A closed receptacle, to wblch is at­
tached a pressnre gauge. is tilled with a snitable electro­
lytic liquid, and from its bottom project. two stems of 
a lIied and an adjostable electroQe, throll2h which a 
portioli, preferably aboot one thoosandth part, of tbe 
whole current may be passcd, tbe solution being thus 
decomposed and the gao created causing a pressure 
which i. indicated on tbe pressnre gange, the total pre ... 
lIore, taken In connection with the temperature. ebow-

J titutifit �lUttitau. 
Ing the proportion of the total current wbich passes 
tbrougb the &bunts on wbicb tbe meter is placed. A 
table for measuring ampere bours is also designed for 
use witb the meter. 

HOT WATER HEATER. - John Q. A. 
Gantt and Jobn D. Bloomhardt., Altoona. Pa. Tbi·s 
beater bas a donble-walled fire box witb vertical end 
projections, from wbicb extend upward CIrculation 
pipes arranged in a zigzag manner. and connected witb 
a bollow bead piece. Tbe coils or circulation pipes are 
inexpensively made. and tbe number may be readily 
added to, to increase tbe capacity of the beater, wbieh 
is  designed to ntilize tbe heat of Ibe fuel to its fullest 
extent. The coils, fire box and head piece are all 
adapted to be inclosed in any common form of casing, 

SASH RAIL FASTENER. - George W. 
Galbreath, Sedalia, Mo. Tbis is a fastener for the 
meeting rails of sasbes, designed to be simple, inex­

')lensive, and of durable construction, in wbich tbe 
locking pawls are gravity pawls, and the fastener may 
he operated to relea,e the two sashes by the nse of one 
hand, wbich hand may also be employed for raising the 
sash. The keeper section consists of a casing baving 
an opening in one side, gravity pawls being eccentri­
cally fulcrumed in tbe castng, wbile the bolt  section 
consists of a casing in whicb a spring-controlled bolt Is 
held to slide, being moved within tbe casing and ont of 
engagement witb the keeper section hy a sbifting lever. 

KNOB ATTACHMENT. - G e 0 r g e E. 
Hamlin, New York City. Tbis invention is an improve­
ment in that class of knob spindles whicb are made of 
two parts, in the form of tlat hars secured together by a 
screw. The spindle 8OOtiol1s have shoulders adapted to 
fill cavities in tbe knob sbanks, and t.he sections are 
connected by a pin or fastening key, when washers are 
dropped over the spindle, and roses are attached in the 
usual manner, conceaHng the:washers and the ends of 
the door openings. By means of this improvement a 
quick and effective adjustment Is readily obtained of 
knobs for doors of different thicknesses, the knobs 
being readily removable as may be desired. 

POISE FOR SCALE BEAMS. - Gustav 
Wilkening, Houston, Texas. This is an improvement 
for scale beams made smooth on their upper surface 
for tbe poise to move on when being adjusted to weigh, 
the hook carrying the poise having at I ts upper or nose 
end an Intervening roller supported by pointed .screws 
forming the rnnning bearing, below which projects 
a front pointer or indicator, while combined with the 
poise and Its suspension hook Is a spring arranged to 
carry the weight. The easy sliding of tbe poise and 
hook-carrying roller on the beam are designed to save 
much time in weighing. and prevent the cutting and 
marking of the beam. 

ALARM GONG. - Vernon T. Lynch, 
Chicago, Ill. This IS a device for nsc on different types 
of vehiCles, and Is also designed for use in connection 
with cable motor cars, the gong being suspended below 
tb,! end platform. A bent standard is held within the 
gong to support a ball In a keeper box In such position 
that the ball will be repeatedly strock by radial striking 
arms to sound the gong, on a sleeve being revolved to 
which the arms are attached, there belnll on the sleeve 
a pinion meshlnlr with a toothed sector bar, with which 
Is connected a foot block at the upper end of a radius 
bar. By placing the foot npon the block and rocking it 
quickly, the arms.strike the block in rapid succession, 
throwing it against the rim of the gong. 

CAKE BAKING PAN. - Mary E. Mc­
Daniel, Mineola, Texas. This pan has a lower main 
section, w ith tlaring side walls and a center tnbe, and an 
upper detachable extension chamber having a flat top 
In which. are openings, while above this Is a pivoted 
upwardly dished lid. The circulation of hot air cnr­
rents within the oven is·thu s  afforded free access to tbe 
cake material on its upper snrface while lateral dranght 
Is cut off, tbe cake rising wltbin;the extension chamber 
and arOJ1nd the central tn be. 

MELON CARRIER. - John K. F i e  r, 
Leavenworth, Kansas. This device consists of flexi­
ble side strands connected by cross plates or bars, with 
cross handles at the ends, one of the handles belnl( ar­
ranged to serve as a hand hold, making a simple and 
Inexpensive carrier, designed especially lor carrying 
watermelons. 

DRAUGHT EQUALIZER. - Walter B. 
Lawrence, Traer, and Frank W. Reisinger, La Porte, 
Iowa. According to this invention .everal different 
wbitlletrees are so arranged and connected with levers 
tbat an uneqnal nnmber of borses may be worked ou 
different sides ot the pole and still have an equal for· 
ward pull upon it. Tbe adjnstment of th& tevers may 
be made at different points, according to the number 
and strenj(th of the horses pulIing on different sides of 
the pole, and means are provided for remedying any 
side dranght. 

VEHICLE SPRING BRACE.-Sidney J. 
Graham. Colville, Washington. Tbis invention pro­
vides an equalizer block turnln/! upon a stud projecting 
downward from tbe seat, and. having bores in which 
turn pins pivotally connected with brackets, whicb are 
connected by links with the lower ends of the springs. 
Tbe improvement Is designed to prevent the springs 
from swaying ont of perpendicular. causing the springs 
to settle in a straij(ht Ilne, and avoiding all !lide stain, 
no matter what weight or load is placed on one side of 
the wagon or one side of the seat. 

PAD SCREW FOR HARNESS. - Charles 
B. Waterbouse, Rising City, Neb. According to tbis 
Invention the pad screw bas a longitndlnal pIlrroration 
wbicb extends through the Bcrew head, then turns out­
ward and vanisbes on tbe tbreaded shank. A soft 
metal rod or key is inserted in this perforation, and its 
inner end engages and lock ... a nut concealed within the 
harness pad, the locking key being withdrawn to re­
move the pad screw. 

PHYSICIANS' OPERATING TABLE. ­
Grant B. Nichols, Wapakoneta, Obio. The table frame 
has a borizontal middle part and downwardly Inclined 
eod part., and tbe table top Is made In three sections, 
of which the middle one I. ,""cured to the borlzontal part 
01 the Irame aud llIe �wo otber parta are hiaged OIl la 

inclined ends. The table i8 designed to be readily 
chanlled into the desired position to mako the patient as 
comfortable as possible while permittiIll!: tbe snrgeon 
to conveniently perform an operation. 

B U R I A L ApPARATUS. - Murray L. 
Smitb, Smyrna. Oblo. Tbls is a compact and easIly 
handled apparatus to enable undertakers to safely 
lower a cotlln Into the j(rave with but little assistance 
and withont allowing the cotlln to sli p or fall. The 
invention provides a novel construction and arran�e­
ment of the parts of a folding derrick with cords and 
windlasses, very ligbt and foldable into small compass 
to be easily carried upon the hearse. 

SUSPENDERS. - Elias H. Lieberthal, 
Bay City, Mich. According to tbis invention a slotted 
metal plate or clamp is concealed within or made to lie 
tlusb with tbe jnnction piece of the bifurcated end 
straps, the slot of the plate, through wbich tbe main 
web pas.es, having teeth to catch but not penetrate the 
web, whereby the snspenders may be readily lengthen­
eel or shortened and a secnre hold establisbed. all 
huckles and projectinj( parts belDg dispensed ", ! th. 

WATCH CHARM DESIGN.-Fayette W. 
Roe, Omaha, Neb. Tbis design simulates an acorn, 
at the lower end of tbe cap of which is a hand in 
wbich appear abbreviations of the days of the week, 
wbile below are vertical panels containing columns of 
tlgnres, tbe whole presenline: the appearance of an 
acorn calendar. 

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

NEW BOOKS AND PUBLICATIONS, 

MACHINERY PATTERN MAKING. By P. 
S. Dingey. 12mo. Pp. 90. 22 plates, 
cloth. John Wiley & Sons : New 
York. 1891. Price $2. 

This work, which i. freely iIIostIated w ith 876 figures 
and many full size profiles of gear wbeels, will prove of 
value to an pattern makers. The processes of making 
important typical patterns and core boxes are fully de­
scribed. Great attention is given to the making of pat­
terns for gear wheels, which has always been a stum­
bling block to pattern makers. For a work of its size 
It contains a large amount of nsefni information. 
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View, with tloor plans, etc. Henry A. Lambert, 
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4. A cottage at Richmond, Mo . •  erected at a cost of 
$1,600. Perspective elevation and tloor plans. 

5. Two tloor plans and pe1'!lpective view of a moun­
tain cottaj(e in Massachusetts designed by the 
late H. H. Richardson. Cost $10.000. 

6, View of tbe Drexel Institute of Art, Science, and 
Industry, recently erected at Philadelphia, at a 
cost of $600,000. 

'1. The Parsonage of the First Baptist Church at 
Gardner, Maine. Cost $2,500 complete. Per. 
spective and tloor plans. 

B. Ground plan and perspective view of the First 
Baptist C1mrch recently erected at Gardner, Me. 
Cost complete, $8,000. 

9, A residence at Bridgeport, Conn. Cost complete 
53,400. Perspective and plans. 

10. View of the German House in Chicago. 
11. A church recently boilt at Oneida, N. Y. Cost 

$2,400. Floor plan and perspective. 
12. The beautiful residence of Geo. C. Hollister, Esq., 

at Rocbester, N. Y. Mr. James Cutler, arcbitect. 
13. Tbe World's Columbian Exposition-making of 

staff decorations. 
U. MisoellaneouB contents: Durability of redwood.­

Is iron rust a cause of tire ?-Types of cbairs, old 
and modern, illustr .. ted.�How to build a rain 
water CIstern and tllter, iIlustrated.-Bird tracks 
in stone.-Reparation of zinc castlngs.-Still 
water mains in Toronto.-Tbe bnilder of tbe 
White Honse.-Wbat constitutes the best paint.­
World's Fair notes.-A heavy standard moulder, 
illustrated.-A staircase and bal l deSign, iI Ius­
trated.-Hot water fJ8. steam beatlng.-Scbmidt's 
improved window frame, ilIustrated.-Value of 
tboroughness.--Improved Warner door hanger. 
illnatrated.-An improved band scroll and resaw, 
Illnstrated.-Artitlcial stone.-An improved flour 
bin and sieve, i llustrated. 

The Scientific Ameriean Architectl! and Bnilders 
Edition is issued monthly. $2.50 a year. Single copies, 
2G cents. Forty large quarto pages, eqoai to about 
two hundred ordinary book pages :  forming, practi· 
cally, a large and splendid MAGAZINII or ARCHlTII:C' 
TURlI, richly adorned with elegant plates in colors and 
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allied subjects. 
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of any Architectnral publication in the world. Sold b, 
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tilemtnts mmt be ree"ved at publication ojJice lUI earlll aa 
Th .... sd.all morning to appear in the joUowing week'8 1ssue. 

A Bal'll8ln-one 48 x 36 Inch Iron pulley. WelJ(bt, one 
ton. Two sets of arms. Good as new. W. P. Davia, 
Rochester, N. Y. 

Acme engine. 1 to 5 H. P. See adv. next Issue. 

Presses & Dies.. Ferraente Mach. Co .• Bridgeton, N. J. 
6SplI1dle Turret Drill Presses. A.D. Quint, Hartford,Ct. 

2d hand latbes and planers. Amer. Tool Co., C1ev .. O. 
Universal and Plain Milling Machines. 

Pedrick & Ayer, Philadelphia, Pa. 

Steam Hammers, Improved Hydraulic Jacks, and Tnbe 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill pressel!. 
The Ga.rvIn Mach. Co., LaiJ(ht and Canal Sis., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pnmpll1jl; plantl!. Irvin Van Wle, SyraCU8e, N. Y. 

.. Pneninatlc Cotton Picker " will pick 30 acres dally. 
Will sell share or place on royalty. C. Baldwin, Quincy. 
DL 

Scale removed and prevented II1 boilers 1 for each 0-
borse, 10 cents a week. Plttaburgh (Pa.) Boller Scale 
Resolvent Co. 

The best book for electricians and beginners In elec­
tricity Is .. Experimental SCience," by Geo. M. Hopkins. 
By mail, f4 ;  Mnnn & Co., publishers, 361 Broadway, N. Y. 

For Sale-Patent Office ()jJicial Gazette complete, 53 
vols. Also " Annual Index and Report," 17 vols. Price, 
,125. Address H. Huntor, U49 Q St .. Washington, D. C. 

For the Original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Competent pe!'8ons who desire agencies for a new 
popular book. of ready sale, with handsome prollt, may 
apply to Munn & Co., Sclentillc American Office, 361 
Broadway, New York. 

ITSend for new and complete catalogue of Sclentillc 
and other Books for sale by Monn & Co .. 361 Broadway, 
New York. Free on application. 
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I£.S 
HINTS TO CORRESPONDENTS. 

!!Jame. aud A ddre •• must accompany all letters. 
or no attention will be paid tbereto. Tbis is for oor 
information and not for publication. R .... ereuce. to former articles or answers sbonld 
give date of paper and page or number of question. Inqul rle. not answered in reasonable time .bonld be repeated: correspondents will bear.in mind lbat 
some answers require not a little rtlSearch, ."d, 
tbongh we endeavor to reply to all either by letter 
or in tbis department. each mnst take 1t1s turn. 

Special WrUten Io .. ormatlon on matters of 
personal ratber than general interest cannot be 
expected withont remuneration. Seleollftc .American Supplement. referred 
to may be had at tbe otllce. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
price. 

Mineral. @ent for examination $hould be distinctly 
marked or labeled. 

(3916) F. M. A. C. asks : How much 
smal ler tban a bair can German �j]ver wire be made ? 
A. Sometbing depends on tbe size of the hair. We 
tbink German silver cannot be drawn tlner than the 
tlnest bair. 

(3917) W. W. P. asks : What is the 
cause of a telephone magnet prodUCing severe shocks 
when the wires are tonched togetber and separated, 
and will  continue wben tbe insulated connection or 
wire is toucbed to the armature, which also produces a 
spark ? A. Tbe magoeto ueed for signaling on telephone 
lines produces an allernating corrent wbich is capable 
of giving a strong shock. If tbe strong corrent. is not 
traceable to tbe magneto, yonr Ime is probably crossed 
by a telegraph l ine or electric figbt wire. 

(3918) R. F. asks what to apply to 
prints to render them transferable to paper. A.. Try 
eitber of the followiljg-benzlne, alcohol and ammonia, 
or a stroug latber of shaving soap. 

(3919) G. _H. P. asks : Does the throw-
ing off and on of tbe current in an mcandescent lamp 
have a tendency to Injure it beyond tbe extent of I he 
burninll:� If @o, wby ? For instance : Would the burn_ 
ing of a lamp ten times, ten minutes each time, 00 any 
more Injurious tban the burning of tbe .ame lamp for 
one bundred consecutive minutes ? A. With reference 
to the above query, Mr. Edison says that he tested by 
automatIc means tbe effect upon an Incandescent lamp 
of tbrowinlt off and on the current tlfty thonsand times, 
and fonnd tbat it made no difference in tbe life of the 
lamp. 

(3920)W. O. P. asks how to render draw­
ing paper transparent? A. Use puritled benzine for 
temporary pnrposes. 

(3921) J. S. J. asks how to put a 
bril!ltt pol tsh on a cow horn ? A. Scrape tbe born witb 
a .teel scraper, smtlOth with very tine elIlery paper, 
then with powdered finely pumice .tone and water, and 
finieh with rotten stone and oil or water. 

(3922) A. D. S. asks : 1. I inclose & 
sample of powder which is used to make a depolarizing 
solution for batteries. Will you please inform me 
what it is, so I can obtain It through our druggists? A, 
It Is potassium nitrate, or .aitpeter. 2. How is the 
proper way to cbarj(e and discharge the Leyden jar? I 
bave Induction coil tbat will make 1� In. spark, but 
cannot do anything with the jar ? A. To charge " 
Leyden jar With an indnctlon coil, connect the knob 01 
Ihe jar with one terminal and the onter coating wit� the 
other tenoiIlal and pull the CtmeI1t until It Is c!wJed. 
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and remove while the current i .  still passing. To 
discharge, put the knob and outer coating in eleclrical 
connection. 3. Why is the change in dates of Ellster 
Sunday ? A. Easter corresponds with the Jewish 
Passover. 4. There is a dead wire here (10 poles where 
there are several 

'
telegraph wires; one terminal ends out­

side the office, the other is brought into the office and 
terminates at the switch board with the free end loose 
abont 8 in. ; that wire becomes charged at times so a 
spark wi1 l leap throngh tbe insulation if you approach 
It with the hand. Is it an induced cnrrent set up in the 
wirer A. As regards the wire, it may be in imperfect 
electric connection with some high tension system, or 
it may be excited inductively. We should advise its re­
moval unle88 yon are certain that it does not touch any 
11 ve electric light wire. Do not take spark8 from it if 
there i8 any danger of such contact existing. 

(3923) M. D. writes : May I trouble you 
to name any literature that may have been published on 
poi80nons decoration of house8. or decoration8 con · 
taining poison.with sources whence,it may be obtained' 
A. See SUPPLEMENT. Nos. 219, 220. 283. 

(3924) B. W. A. writes : I have about 
30 dwt. of gold filings and clippings in which there 
i8 a certain per cent of iron and platinum as well as 
other dirt. I want to convert thi8 into pure gold. 
Please give the proceS8 and the be8t way for me to go 
about itt I have been in the habit of giving my scraps 
to a refiner. bnt am not 8atisfied with my share of metal, 
8S I n8e nothing le88 than 18 K. A. By fusion of the 
metal with borax and sodium nitrate you can get rid of 
the iron, etc., and have cothing but the precious metals 
left. It i8 quite p08sible that treatment with hot nitric 
8cid will do the same, but If any chloride Is present. 
some of the gold or platinnm will be lost. To separate 
the gold from the platinum, heat for several houre with 
mercury, and pass the amalgam through a cloth. The 
gold will go through and the platinnm will remain be­
hind. Any adhering amalgam can be removed with 
more mercnry. Di8till the mercury from the gold In a 
retort. Or you may dissolve the precions metals in aqua 
regia, evaporate almost to dryness, and precipitate the 
platinam with ' absolate alcohol alla ammoninm 
Chloride. The resalting precipitate of ammonio-plati­
num chloride is filtered out, washed and ignited. The 
gold is precipitated with solntion of ferrons sulphate. 

(3925) D. H. writes : I am doubtful 
about simple electric motor described in Hopkins' 
.. Experimental Science " having power enough to run 
18 ft. boat where I want to run it, in Jamaica Bay ; the 
tide in some places runs five miles an hour. Please 
answer the following que8tion8 throngh Note8 and 
Qnerie8 : 1. What power would motor have if made as 
large again' A. If made donble the size linear measure­
ment, it would have eight time. the power. If all the 
parts had double the sectional area, it would have twice 
the power. 2. How can it be reve�ed? A. By revers­
ing the current in the field magnet or the armature, bu t 
not in both. 3. Will same size wire do for winding 
field and arlDllture' A. Ye.; if used a8 a 8eries ma­
chine. 4. How should it be geared for boatr A. So 
tbtt the arlllltWre will make from four to .ix revolu­
tiC1l& to one of the screw. 6. What kind of .torage 
batteries wonld be best, and what would they weigh r 
A. For the machine in its present .ize, two c�l1. in 
parallel. The ce118 weigh about 15 l b. each. 6.  How 
many gravity cel1s would it take to recharge them, if 
boat i8 u8ed two or three time. a week and not more 
than two hours at a time' A. Four cells of gravity to 
one of storage battery. 7. How many amperes and 
volts are there to a horse power? A. 746 watt. con­
stitnte an electrical horse power. A watt is a volt 
multiplied into an ampere. D. H. adds : I am delighted 
with Cyclopedia of Note8 and Queries; there 18 more 
lnforlOation In It for the money than any book I ever 
I!8W. 

(3926) E. M. asks how to find the speed 
of a motor that is too smal1 to run a common .peed in­
dIcator without reducing its speed to a large extenU 
A. On the armature shaft place a cardboard disk pro­
vided with a circular row of equidi8tant holes num1)er­
Ing say 10 or 20. Start the motor, blow through the 
hole. with a pipe having a diameter equal to that of the 
holes. Compare the sound with a sound of the same 
pitch made by .ome correctly tuned musical in8tru­
ment. The number of air puffs per revolution and the 
namber of vibration8 required to produce the musical 
.ound will furnish a ba.!s for a tolerably correct esti­
mate of the speed. 

(3927) R. E. P. gives the following 
method of cutting off glas8 bottles : A line wire is ad­
justed by means of a block around the bottle. By 
pas.ing a current of electricity through the fine wire, it 
become. very hot, heating the bottle where separation i8 
de.ired. If it doe. not break at once, pour a little water 
over it. 

(3928) J. B.-The two specimens sent 
are nodules of brown oxide of iron of no commercial 
value. 

(3929) K. J. D. writes : 1. I wish to 
make a battery .uch a8 described in SC IENTIFIC AMERI­
CAN, No. 15, AprIl 11, 1885, page 230, and wish t,o know 
if the porous cups U8ed in the Lec1anche battery will 
do for this? A. Ye8. 2. If so, should the tin cell. be 
made larger in proportion to the porOU8 cups! A. 
Yes; it would be better to bave them proportionately 
larger. 

(3930) D M. asks : 1. Have you any 
book or SCIENTIFW AMERICAN SUPPLEMENT giving 
direcKon. for making a 4 in. equatorial telescope. 
.Imilar to the one de.clI bed in SCIENTIFIC AMERICAN 

of November 28. 18911 I have an engIne screw-cutting 
lathe, and by bnying a compound aCIlromatic 'eno. I 
think I can con.truct a good one. A. 'We have no \n­
stmetions for making a 4 in. equatorial telescope. 
Special in8tructious are hardly necessary ; all that i8 
needed for the equatorial mechan ioIIt i8 the three axe8. 
the one. in altitude and azImuth nelng at right angle. 
to eacb other; the one for latitude adjustment being, 
of course, adJa.table. 2. In making the plunge battery 
described In .. Experimental Science," Fig. 394, can I 
use any other cel1 than the one de8cribed, either glas. 
or porcelain !  Would gla •• frUIt Jars do. by making 
plates circuillff A. (jl llss cel 1ij Call be used to ad van-

J titutifit �mtritau. 
tage. 3. How much solution would It take for each 
filling! A. About one gal lon per cell. 4. Can I run my 
lathe with the same 8wing. 13 in., 8 in. over tool carriage, 
43 in. hetween center. ' A. Yes; hut you will find it 
an expensive and troublesome power. Better use a gas 
or .team engine. 5. Iu wiuding field magnet for .mall 
Edi.on dynamo, is the windiug al1 in one piece Itke a 
spool, or i8 it wouud l ike the one in SUPPLEMENT. No. 
6001 A. All in one piece. 6. Is there, or have any 
engine8 been made with a endless cylinder, so that 
there is not any dead center, l ike an over.hot wheel 
with a jet of 8team on the paddles ' A. Yes ; but 
they are not much nsed. 

(3931) D. H. says : I about to build a 
trunk from my dam to my mill, a distance of about 
half a mUe ; the trunk is to be of wood, and will lie 
abont one foot under ground. Cnn you give me any in· 
formation as to a method to preserve this truuk. The 
wood being undergronnd, aud fil1ed with water all the 
time. will.natnrally decay, and I thought you might be 
able to tel1 me some way to prevent this rapid decay to 
II certain extent. I know you are aUlhority on all 
8uch matters. and if you will tell me where I can 
lind 80mething that will give me inforIDation in this 
regard. or if you can hel p me, it will oblige me 
greatly. I omitted to .tate that the trunk will be built 
of hemlock. A. So long as the trnnk is ke\Jt fil led with 
water, there will be but little decay. Wooden water 
pipes buried in the earth and kept filled with water are 
very enduring-Iast.fifty years and more. 

(3932) A. W. asks : Is there any chemi­
cal sensItive to the action of gaslight, that is. is there 
any chemical, perfectly invisible in yellow or red Jigh1>, 
which will darken on exposure to the light of a ga8 jet? 
I want to prepare the surface of a blank sheet of white 
paper by tracing or drawing thereon .ome drawing or pic. 
ture which will hum and char the surface of the paper. 
leaving a bl!Lck design on the puper. I have tried satur­
ating with saltpeter. but it bums the paper through. and 
i. too 810w. and have tried a preparation of sugar and 
chlorate of pota.h, % chlorate of pota8h to 1 pint .ugar, 
both pulverized ; it will bum a few inches, then go out. 
I prepared the paper by going over it with mucilage 
with a camel's hair brush, .. nd carefully dusting over 
the powder, and have tried making a paste ont of the 
.ugar and potASh, and painting it on. but it would not 
work. How can this be done ' The powder must be 
white. I want a chemical, colorless, tbat will turn black 
on application of another; for instance, if I draw a de­
sign on a .heet of paper with a colorles8 solntion of 
some chemical I would like to bring it out with another 
one, and would like to know what will destroy the 
color then produced. I have a few good receipt. on 
that .u bject which work very well. but would hke to 
improve. I nse chloride of Iron and gallic acid, nsing 
the acid a. the ba8e and the iron a8 a developer, and can 
destroy the color with oxalic acid in .olution. Now i. 
there any color that oxalic acid will bring out, which 
cbloride of iron will not ' The effect I wish to produce 
i. to go over the paper with a colorless 80lution of two 
different chemicals. anll huving two design8 or pictures 
on the paper ulready prepared, and hy going over it 
with one developer one of the picture. will appear, 
and then by going over the same paper again with a 
.econd developer to hring out the second picture, 
which has remained inVIsible, and at the .ame time 
de8troy the first picture produced. I have come very 
near accomplishing the above, and can do it with 
solution8 in glasea. but they won't work on paper. 
A. Perhap8 some of our readers can answer the above. 
Or it may be answers will be found among the twelve 
thou8and receipts given in the .. Scientific American 
Cyclopedia . . .  

(3933) J. M. McC. asks : Can you give 
me the different processes of testing glass tube8 for 
vacuum? In testing with an induction coil. how can you 
tell when there I. a good vacuum.and when a poor one ? 
What kind of an induction coil should be used ? And 
how many volts sbould be used ? Is there snch a thlDg 
as a vacuum meter? A. The di.churge of an induction 
coil will not pas8 through an air-filled tube when tbe 
distance hetween the point8 is greater than the .triking 
distance of the coil. On exhausting the air, the dis­
charge take8 place irregularly and presents a bluish 
color. As the exhaustion proceeds. the discharge be­
come8 more regular lind the color become8 purple. This 
is about the degree of e, haustion of Geis81er tubes. Ou 
exhausting still further the tribe become8 more luminous 
acd the color i8 apple green. By c"rrying the exhau.­
tion a8 far a8 p08sible. the conductivity of the tube i8 
destroyed. and the di.charge of the eoil will not take 
place even over a very .hort di8tance. Tn be. exhau8ted 
to this degree are 80ld 88 .. perfect vacuum " tube . 
Such tube8 are sometimes connected with electric lamp 
exhausting apparatus to indicate when a high vacuum 
has been reached. A coil like that described in SuP­
PLEMENT, No. 160, answer. well for vacuum tube work. 
Vacuum gauges are in common use. They consist Bim� 
ply of an inverted glas8 .,phon of small caliber partly 
filled with mercury. 

(3934) B. J. says : In casting zinc rods 
1]( inches diamQter. they in cool ing settle down in the 
center, leaving a hole; how can I avoid ttl. � A. You 
can make full castings by tipping the mould. at an 
angle of about 60° and pouring at the top or by a gate 
running down the side. if you make two rods in a 
mould. Clamp the moulds with back board. to prevent 
bursting of the mould by pressure. 2. How to make a 
8aturated solution, as copper 8ulphate .olution ; when i. 
it .aid to be completely saturated? A. The .olntion 
will be .aturated when no more of the salt. can be dis· 
.olved. You can keep it saturated by keeping an ex­
cess of cryotal8 in the solution. 

(3935) I. J. M. , Syracuse, says : In one 
of the streets in this city is laid a water pipe 6 iuches in 
diameter. with a pres.ure of 25 pounds ; there are fire 
plug. 400 feet apart with 2� inch di scharge gate.. En­
gine No. 1 takes one takes one plug and goes pumping 
water. Engine No. � takes the plug 400 feet nearer the 
fountain head and also goes (.0 pumping water. There 
i8 bnt water enough for one engine when the pipe i. 
opeu. There i. an elevation of 10 feet between each en­
gine. A claim. that engine No. 2 will get the most 
water if the conpling. from engine to plug are '.ight and 
dOll't draw Blr. B claims tbat engine No. I, wblcn Is 10 

feet lower, will get the most water. Which I. righU 
The wat.er pIpe is 5� feet in the gronnd. A. Both en­
gines will get water according to tbeir ability to pro· 
duce a vacuum iu their suctiou pipe. 'l'he fiow of 
water will also increase in the main equal t,o the addi­
tIOnal head produced by the suction of both engines. 
The probabi l ity is, with the ordinary hydrant connec­
tion at the SIde of the main, that engine N o. 2, next the 
source of supply, will  get the m08t water. 

(3936) L. B. A. asks l Which takes the 
most fucl, the high speed or slow speed engine. and 
why f Can a dynamo be run with a slow speed engine 
by nsing larger pulley on engine with same efficiency f 
If not, why ' A. The 8peed i8 not eS8entiai to the 
ecol!omy of steam engines, although some strong claims 
are made for high speed engines of the automatic clas8. 
The best 8howing of all-round economy come. from 
speeds of 75 to tro revolutions for medinm size engine •• 
High or low .peeds for driving dynamos are both used 
with special reference to engineering preference, but 
for large plants the moderate 8peed engines belted to 
the dynamos are the most approved for efficiency 
and economy. 

(3937) A. M. asks for the method of 
maki ng celery tOlally white by some bleaching process, 
not blanching. A. 'rhere is no method of hleaching 
green celel y. Celery i8 prevented from turning green 
by covering the stems with earth 118 the growth ad­
vances. 

(3938) F. A. R. asks whether carbons 
and porous cell. of old Leclanche batteries could be 
used for making Bunsen batteries. A. Yes, after soak­
ing for a few hours in hot water. 

(3939) G. C. K. asks : Can a man get 
more power out of a dynamo than it takes to run it, 
say supposing it would take 20 horse power to run a 
dynamo, how much power would I get out of the dy­
namo' A. Out of 20 horse power put into a dynamo 
you could get from 75 per cent to 90 per cent. 

[Pitman' . . . Teacher " of Shorthand or Phonography 
is furnished at 15 cents, not 10 cent., a • •  tated in our 
reply 3858. Jan. 9.-En.] 

Replies to Enqulrle8. 
The following replies relate to enquiries recently pnb­

l ished in SCIENTIFIC AMERICAN, and to the number 
therein given : 

(3713) Lime Concrete.-Referring to 
query 3713. Wm. H. Bond, of Greensboro, Ind., SIIY8 : 
I have a .tory and 11 half hOU8e which was built eight 
years ago, entirely of gravel and lime, not a particle of 
cement in It, and seems to·day almost as 80lid a8 8tone, 
outside walls 12 inches, and inside 10 inches thick. I 
used one bushel of lime to fourteen of gravel. 

(3715) J. S. J.-Referring to query and 
an8wer, No. 3715, about lintng butter tubs, would say 
that some of the best shippers of the fine.t lIl'ade8 of 
butter use a paraffine of low melting point on the in· 
side of tub and then cover the top of the butter with a 
thin coating of the 8ame. Thi. make. an air tight pack­
age ; melt w�x in pail, set in boiling water, and brush on 
to tub. 

W. O. P. asks (1) how to mount drawtngB. (2) For the 
composition of pattern maker'8 varnish. -C. F. C. a8ks 
for compound8 for boiler incrustation. Also for water' 
proof glue.-G. D. M. ask8 how to make transparent 
80aps.-D. K. T. asks how to make blue prints. -K. L. 
S. asks how to remove comedone8.-J. M. S. asks for 
an ink eraser.-J. H. T. ask. how to make printer's 
ink.-E. S. asks !low to make chewing gum.-H. M. 
asks how to make a hektograph.-W. H. E. a8k8 how 
to get rid of red ant8.-R. N. S. a8ks how to make a 
hektograph. and also how to make hektograph ink.-M. 
W. C. ask8 how to make lind apply ink to type writer rib· 
bon8.-P. P. C. asks for a metal poli.h.-R. N. S. asks 
how to make a hektograph and for hektograph ink.­
H. W. Z. asks for an elastic cement to cement pow­
dered cork.-G. W. ask. how to preserve a bouquet. ­
E. D. asks how to make glycerine soap.-B. E. H. asks 
bow to make artificial diamond8.-E . B. ask. how bak· 
ing powder is made.-J. C. M. ask. for a receipt for 
makinlr artificial meer.chanm.-W. M. ask. how to 
make the hair grow.-W. W. asks for formulas for 
moking good ra bber cement8. 

Answer. to all of the above querie8 will be found in 
the " Scientific American Cyclopedia of ReceiplB, Note8 
Bnd Queries," to whi�h our correspondents are referred. 
The advertisement of this book i8 printed in another 
column. 

TO INVENTORS. 

An experience of forty years, and the preparation of 
mOre than one hundred thousand applications for pa­
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsi. of the patent laws of the United State. and all 
foreign countries may be had on a.pplication, and persons 
contemplating tbe .ecurlng of patent., 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
ten.lve facilitie. for eonductlng the buslne... Addre.s 
MUNN & CO .• office SCIENTIFIC AMERICAN, 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
For which L"etter. Patent o f  the 

UnUed State. were Granted 

January 12, 1892, 
& N D  B&CU DBA.KING 'rUA.T DA.TB. 
[See note at end of Ii.t about copies of these patents.] 

59 
Arnold, John D., Holley. N. Y . •  barrel truck . . . . . . .  466,961 
Aufuldish. John B., Dayton, 0., broom .. . . . . . . . .. . .  467.127 
Bachem, Carl, Pforzheim. Ger" bracelet . . . . . . . . . . .  466,883 
Bainter. E. R., & E. Shepley. Good Hope. OhiO, 

dumping wagon . . . . . _ . _  . . . .  _ . . . . . . . . . . . . . . . • • • . . • •  
Ballard, Jas., Peoria, Ill., house interiors . . . . . . . . .  . 
Banks, Cha •. }<'., Chicago, hatchway device . . . . . . .  . 
Barbee, N. B., Crockett, 'l'ex . •  fertilizer diatrib • . . .  
�:;:�i':y,

J il j,j.�ta:�:ri��,sMIfc't'.�li�:a ��h���::: :  
Barnes. Noble T., Buffalo, N. Y. ,  brick mach . . . . . .  . 
Bamesl Wm. F., Rockford, 111

a 
drillinl( machine . .  

�:�l:.1t����.�}tile�,
O{��f�v!t��e-:\�����: :  � : : :  

Batte, R .  A," Norfolk, Neb., broom BUpport • • • . . . . .  466;764: 
�:�:a����.�w�:.:!:i[.�M���.� �!�d��fder:·:::.: : :  �:3i� 
Baxter, Wm., Jr., BaIt., Md., electric elevator . . . .  466;973 Beattie. J., Jr., Fall River, Mas ... battery zlne . . . .  466,820 
Bell, E. W .. & J. W. Moser. Pawnee City. Mieh., 

harvester. • . • . • • • . • . . • • . . . . . . . . • • . • •  • . . . • .  . • • . • . . . .  466,765 
BenoitjA. V ill Brooklyn, N. Y., ink holder . . . . . . . . . 466,974 
�:�t

·G.
o��, &'L�W?.Fma:!k 6�t::g;ni.;g·.t:.jj: : :  =:1: 

Black. A. J ... Beeeton, EIig .. elastic fabric .. . . . . . . . .  466,898 
Blackmon • • . A., FredonlabN. Y., ba.ket . . . . . . . . . .  466,917 
Blackwell.. F. 0., Boston. r eo.tat . . . . . . . . . . . . . . . . . .  467,078 
Boiteau. vctave. Eagleton. Wi •. , hook . . . . . . . . . . . . .  466,766 
BoureH, G. I1h Grant. Neb., tru�k . . . . . . . . . . . . . . . . . . .  466,899 
Bradbrook, vv alter, l.Jysart, Iowa, vise . . . . . . . . • . . . .  466,859 
Bragger, J. W.,_Watertown, N. Y., 8ervlce pipe .. .  466,998 
Bridges,.}. T., tlllj(er.town. Md .• car wheeL . . . . . .  466,988 
Brock, tl. C., & J. Hunter. Albany, N. Y .• • how 

frame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,767 
Broer, J. W .• & H. J., G. H. Merriel1. Chicago, 

lamp burner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,939 
Brooks, G. F., Worcester, Mass., revolvers . . . . . . . .  466,952 
Brown, A. M., & D. S. Kinl(, Hamilton, Mo .• hame t6fi.768 
Brown, L., Landinll, N. J., nitro glycenne . . . . . . . . . .  464,900 
Bruhl. Christ ... B'klyn, N. Y'J. tran.porting app . . . . 467.079 
Brush, Cha •. � 'l Cleveland, v., ammeter . . . . . . . . . . .  466,953 
Bucher, C. W., ndependence, Mo., trace carrier . .  466,� 
�����: ���w!�rfa�"J'mfi�R�i����rse;'iioe:: : :  ::m 
BueSing, L. H. F .• Waverly. Iowa. end gate . . . . . . . .  466.885 
Bue.lnl(, L .• & H. F." Waverly, IOWa, end gate . . . . . 466,886 
Buhoup, Ha.rr:r, C" t;hicagq, railway car . . . . . . . . ... . 466,975 
Bulllvant. W . ... uondon lOng .• torpedo defen.e. 466.976 
Burcbell. R. T., TrentonkN. J., .tove lid . . . . . . . . . . .  466,999 
������ • .P.h���':i \�I� F���i,Ecltnr��t�·MO.; 466

,800 
nut loek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467,007 

Burne", R., & T. S. Crane, East Orange, N. J., pa .. 
per feeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  467.128 8:rJ!!'eii' :.e3.,

Y��.;e'i���:'W�"Ja��I�e�iingj,·:::: : : : :  �.m 
Campbell,.J.. T., Alamo ... Ind., wrench . . . . . . . . ... . . . .  466,769 
CasadaYI vv .  L.).South Hend, Ind., .nlky plow . . . . . 466,945 
Catchpo e, A., tteneva"N. �� .team boiler . . . . . . . .  466.770 
Causey, J. L., Kansas LJity, MO., dOUgh cutter . . . .  466,8« 
Cbadbourne, H., Kalamazoo, Mich., governor . . . . . 467,(8) 
Chri.t G. A. Grand Rapid., Mich., cattle guard . . 467,001 
Churcb\ M. B< .. Grand RaPidSbMiC!l., trestle . . . . . . .  467,�1 
Clark, G. M., Higganum, Ct., arrow . . . . . . . . . . . . . . . .  Mi6,m 
Clark, G. M., Higlanum. Ct'l\f.lowing mach . . . . . . . .  466,772 8�,::"�·.�nc:{ c1ifto�.fa"fe��d �s

'E���;" ii'yde 466,
7
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cOI:."fi�,:Il�·c.:�'; �;����:.:'th fasiiining::::: �:� 
8�:n'n� R�(t��rl�r t:��?1.ii�'l::� g�����:�oiiid: �� 
Colthar. W. U . •  Sprinlrtleld, Ohio, wheel tires .. . . . . 467,083 
Cornell. J. H., Taug6annock Falls, N. Y., vine 

holder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,932 8��'il. 'I:: �ii.rJ';I� J�';;y e¥W������i�:8�::::: : : :  
466,

889 
Culley, J. J ... San Fran., Cal.. cutfholder . . . . . . . . . . .  . 
Cussen, W. J ., Richmond, Va., tobacco bag . . . . . . .  . 
Cu.sen. W. J .. Richmond, Va't.tobaceo pouch . . . .  . 
Daniels, D. B.,.!-ake Charle.. a., nut lock . . . . . . . .  . 
Danielson, J. "' ., Ogden. Utah, ironing board ... . .  . 
De VauJt, W. N., Peoria, Ill., end gate . . . . . . . . . . . .  . . 
B:��e�p�·N���t��ig:., fn

e
s��at�����i����f��: 

Deines, George, Friend, Neb .• fence rod . . . . . . . . . . . .  466,775 
B�b��n�B�A.�:ri�a 

:?��B���iy���"o�l�·Eiig·.; 
466

.87
9 

Do;:fi�!nl,:;�W.!'�:: New'y orii: boiiiing' 8PP':: : : : : �:= 
Dossmann, J.,  P. G. Ober, Cin., 0., ticket punch . . .  466.�7 
Dow, I., D. Powers, Bostolk type distrib. mach . . • .  
Dyer, H. C .  S . ,  Westhope, lOng .• mfg. steel . . . . . .  . . . • 
Eacker, Jas. 8., Fultonville, N. Y., game app . . . . .  . 
Eckenroth, P., Jr., Philo., Pa., tube scraper . . . . . . . .  467.028 
E1ges, G. D., Davenport, Iowa, vehicle wheel . . . . . .  466,776 
��:1l

le�: i':G���'i:':�l;;, �:�ca:�::?a�t����� � : : :  �� 
Fein, L. 0" Cln'atl, OhiO, steam cooker . . . . . . . . . . . .  466,1m 
Ferraioli, L. G., New YOrkccake mach . . . . . . . . .. . . . .  467,003 

�eA!ld,EJ. �:: �;s::V�s.��n'c!�!:�!���:�: : : :  �� 
Finnigan. Frank B., Boston, shears . . . . . . . . . . . . • . . . .  467,100 
FI.hel. C. W., A.pen, Col.. paper bag . . . . . . . . . . . . . . .  467 (188 
��r�,j. 'iI: l: 8:J���b�n:'jh·';,��:. ��I��: : :  :'. 
Forbe., S. D .• Wilmington, Del., .poke .ocket . . . .  . 
Forbes. S. D., Wilmington, Del., hub . . . . . . . . . . . . . . .  467 
Forbes, W. D., Morristown. N. J ., firearm . . . . . . . . . .  466,778 

�g��{:r.!· :i.:'a�3��·��it:ciil'iJ. 'N��t £l�,;in: 'ct:; 466.779 
lock. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . .  . . .  466.918 

Fowler. H. A., Northbrld!(e. and J. H. Llngley, Fra���?���:A��H����, ��isi;'g, ·.Pa:,· ii-ans: �,940 
G�:� o'1�,

i'£'o"n�o��al:':.i::: .ie';iD: boiler:: : : :  : : :  1fIl:� g:��:��: f: �·Bf3le�:J,e�e�tai��'���.!?�?�?�: �:��� 
Garrett, C., Columbia, Mo .• game board . . . . . . . . . . . . 466.891 
Gendron, Peter, Toledo, 0 •• elastic tire . . . . . . . . . . . . . 466,822 Gendron, Peter. T01edo, 0 .. tire punching mach . .  
Gendron, Peter, Toledo, 0., velocipede . . . . . . . . . . . .  . 
Gendron, Peter, Toledo, 0., elec. welding . . . . . . . . .  . 
Gerdom, G., West Troy, N. Y., ordnance • . . . . . . . . . .  
g����:·M�:·�ii'i%: �: �:''li:ftFe8'}8Iii-i;,: : : : :  
Glbb�,.Charle., New York, cash register . . . . . . . . . . .  4!!1092 
Gill, vv ., Camden. N. J., carding engine . . . . . . . . . .. . .  ",'/.093 
Gillett, C. F., CorvalliS, Oreg., potato planter . . . . . . 466.8411 ��?Wi�, :1:'��'l>ft�:�' �:�;''::��ln�I��:

.
:: .. : : 

Gordo!" J. F., LOWGtl, M8S
'l.i: 

knltti� mach . . . . . . .  . g������E�H?:'lt��¥�, M:�io��.��: : : : : : : : :  :':. 466,851 
Grant. A. L., Toronto, Can., plastering compo . . . . .  166,782 
g�;��.�.�M�:o!�flfe���: ����rtl���r: : : : : :  �� 
Green, Ed. D., Chicago, power tan . . . . . . . . . . . . . . . . . .  4d6,783 
Ha<Uey. Chas. E .• Wa.o" D. C., quilting mach . . . . .  467,138 
Hatfuer. W. F., and S. r. Kirkpatrick, Franklin. 

Tenn .• l(auge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467.006 

l:lhdre,OX. Sl����:':'lS':i:, �:;;.:1��W8Y';: : : :  �:� 
Hancox. H. A., Melrose, Mass., switch stand . . . . . .  £66,!1l9 
Hanscom, J. F L Ashlan� Wi •. , road locomotive . .  467,096 1:::¥1�:·f. "j.�Fo���'!var�N�����lfw";;1P�� : : : :  W;,096 
Harte, W. F., Omaba. Neb�.elec. annunciator . . . . . 466 
Hartne.s, Jas., Springfild, v t., belt .hiPs:'r . . . . . .  . .  
II:��::: W. ���ru:��h;iia:��e�l::Jar:::�: : : : :  , 4  Hawkins� W. C., Taunton, Mass., calendar . . . . . . . . .  467,116 Hawkins, W. C., Taunton, Mass., calendar . . . . • . . . .  (67.116 Hawkins, W. U., Taunton, Mass., calendar . . . . . . . . . -'67,117 Hawkins. W. C., Taunton, Hass., calendar . . . . . . . . .  467,118 

I1:;rC�;�E�: g·eti�w.trCh���tj.�rgr'!��: : : : : : : : � =:�� Hej!glund. 0., Oakland. Neb., com planter . . . . . . . . .  467,099 Hememan, D., Wabash, Ind., annunciator . . . . . . . . .  466,870 Hepp, Ed., Biebrieh-on-Rhine. Ger .• dye . . . . . . . . . . .  «<;6,826 Hepp, E., Biebrlch-on-Rhine, Ger., acid . . . . . . . ... . . 466,852 
Herndon, G. P. & J. P. Holllng.worth. BlrlDing-

ham, Ala� .boe . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.006 Hess, G. H" Jr., Chicago, telethermometer . . . . . . . .  466,9M Hewlett, A. M .• Kewanee, Ill., street crossing . . . . . . 466,906 
Il�t'i'!�lf.·:·.: ��i�'::�e�,

ll
wf���::�fiC:::.: : : : :  �:� 

1����':.'S':"p?p��:N!fd?ill�:'h'g;S"e"�����ct����I: : :  �J&l 
IIg��ti���,. i;h��l;���:�' a'�r� �lg�:�::.:: : : : : :  �:� 
Igr[i:j.,�: �: �11fh��ht�t, 1��J'o"kiiiie; ·:Mas.:; 466,919 

elec. indlcaior . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  466,787 Hotchkiss, C. A., Bridgeport, Conn., toy . . . . . . . . . . .  466,980 
I�ti��: �:,�iir��Jl

.
eiD���e�:���r¥��I.�:��eie� 46t,7SS phone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  '67,102 Hunter, Andrew. Chi�o, middlings purifier . . . . . .  466.962 Hurle:l';",Danlel J., Eri�, Pa., tapping device . . . . . . .  466,946 Huse, "' .  D., Laconia, N. H., sewin� machines . . . . 467�103 

Hys]op, J., Jr., Abington, Mass .• nalling mach . . . .  467,UK 
Ives\, E. R .. Bri�eport, Conn., toy pl.tol. . . . . . . . . . .  Wi.!lM 
i:�e�in���YR., §( 19�fs, I}\�?�aicii: : : : : : : : : : : : : m:f: i:�m;8 T�.oC,a�:.e�����il.!:.�lht6�:e·raiie: : : : :  =:= Jenkins, W. R .. Bellefonte. Pa., power bammer • . .  466,700 i�h':t��n:1':a# �·N�';':fgn��7.� �����f:l��: : : : :  �� 
Johnson. W. W., San AntoniO, Tex., change 

maker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,0Il! 
Jones, G. W., & F. F. Green, Comanche, Tex., ve.-

hicle hub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467,M Joyce, T. H'
U

Unlonville. �. Y .. vehicles . . . . . . . . . . . .  467,002 I:'�'lNt Ne�eM��e�:g�iin��!;:t�� : : ; : : : : :  = 

© 1892 SCIENTIFIC AMERICAN, INC.



60 $ t itutifit �mttitau. 
King, D., Finksburg. M� . • tramway car . . . . . • • . • . . . .  467,()()9 WOIDDler, P., West Brookfield 0., well driller . . . . .  4B6,970 �COM1NG INTO A KINGDOM,*- I am tbe owner Of tbe polar Iigbts. King. Clarence E., Wasb . .  D. C . •  saw gauge . . . .  · . . .  467.010 I' Wolff. Arnovitz. New York, gas beater . . . . . . . . . . . . .  4&l,008 
Kle�nfeldt, A., N. Y. C! ty, �� �. P. McColl, can . . . . .  4�6,9;n WOOding.R' "l�" Kin!JSin�ton'rConn., buck�e shield 466,959 
K.lelnfeldt. A" N. Y. C I t y. & � . P. McColl, can • . . . .  466,9.J2 '] Woodward, �. E., Rockford, ll . � oran�e sizer . . . . . .  466,817 

������\}�\\r�'B���'�����: ���et S���!f���'e::::: � �: t&1:�tA I ���r:�'f.·A��·l\r;���r����.IJ�s���k
s 
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r
�ye : : : : :  ��:�� 

Knox. George F., ChICago, gas compre$· or . . . . • . . . •  466,791 ! Wright, C. L., N. Y. city, app. for insulating . . . . . . .  466,818 
Koch, \Vill iam, New YorK, qUilting mach . . . . . . • . . .  467,134 \Vright. John E.il N. Y. city, printing telegraph . . .  46G,858 
����:[e:.

d
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o
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d
l�' s��T;sg�:v�fn�:��oifB: iry� 466,� l:���r·,G;.
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� Forestry. mmmg and all thmgs made. 

, , _ _  '" , ' V V'v J .- _ --' , N '  Minister, I, to the wide world'� weal . 
- ' . " - ' \"  ... -, ," My messengers, engines and vessels of steel. 

square . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . 466,871 

�����l,
e
c� 1���,�i,1;,��i��:t .�rrt'�h1r,g 'device: : : : : : :  �:m 

Kunzel, C. A., Camden. N. J.,  fishing device . . . . . . •  467,121 DESIGNS. 
The Great and Growing METROPOLIS at the Head of Laku Supe l i o r. 

Kunzel, C. A • • Camde�, N, J., flsbing device . . . . . . .  467,122 
Kunzel, C. A., Camden, N. J., fishing device . . . . . . .  467,123 
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Leedham, R. C., �'rinidad, Col., mech. movement. 467.012 
Lembke, Charles, New York, eyegJasses . . . . . . . . . . . . 467,034 

For 
For Manufaoturing, For Merohandising, 

Loaning Money, For Investments in Real Estate. 
Lewis, R. '1'., Jr., G. A. Driggs, \Vaterb'y, Ct., pin. 467,13Y 
Lewis, S. B., & ��. F., Janesville, \Vis., knitting-
LIIl:::��\, ... : ·pii;lii.: ·pa::evap·:app: : : : : : : : : : : : : : : : : : tll8:� FO R  EV E R Y T H I N C --TH B E ST P LACE I N  A M E R I CA. 
Lindemeyer, P., BaIt . •  �ld., haper box . . . . . . . . . . . . . .  466,792 

SPECIAL IND UCEMENTS TO IND USTR I A L  CONCERN 1'!. 

-- C A L L  ON OR WRITE TO--
t:�rn�to�
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,
n
it

n
��

t
�a�a:�:h:�a.�'��el· cabiiiet : :  1��:� t���: g: r.·,�'5�'N���i��s�d���� e.��':;1�'@jjede :�:JMl TRADE MARKS . 

. M
a
�1�i�If::�at�iig&v�ge���:�:��I;,���:.�::.�:.�:� 466,982 Albert Dickinson Co., Chicago, pop corn . . . . . . . . . . . . 20.592 

Land and R iver I m provement Co., 
Maertens, E., Providence; R .  I., looms . . . . . . . . . . . . . . 467.0.'*i Anglo.Am. Provision Co., Chicago, IlL. barns . . . . . .  20,599 

If:��d:-: �:J :���rOJ.eob'i�,u����:�s: : : : : : : ::::: : �::i �r!�����ed�W.�Iie�
e
Yoi.�,I'�i��:�r��[:r

i
.���: : : : : :  �:�I 

WEST SUPERIOR, WISCONSIN. 
Martin. A. D .• Hamburg. Ger., furnace . . . • . . . • . . . . •  466,920 Bowman 'l'bompson & Co . •  Liverpool. Eng., drugs .. 20.596 FRET SAW or WOODS Ma

�
t
t
i
:���b'er .� . .' . . .  ����� . . .  :.���= . . . ����': . .  ���.�� 466.829 �]�����

t
� 5\�r�

e
��Bi'gn, fe��t�� ����: .��:'. �.����� '. '. : �:� B R A  C K ET . 

Mason, H. R., Cbicago, air brakes . . . . . . . . . . . . . . . . . . .  461.0'lS Cre�dmoor Cartri�g� Co .. Barberton. O . •  shot sbells 20.575 
Pl aned Ready for U se. Books of Design. 

�:�gri: J;:esSf�f�:�oIIblu't�l�:��::�ies: : : : : : : : : : :  ��:N31 Dav
;:k�dFJ . .' . .  �.' . . ���:��.��:' . . ��': .� ��.���.'. ��::. ?���� 20,579 IF Send stamp for catalogue. 

Matbesen. J., Christiana, Norway, knob . . . . . . . . . . . . 467,009 Go!Idard & Sons. J. W .. N ew York. braids . . . . . . . . . .  20,602
1 CAB I N  E T  W O O DS A N  D V E N E E R S. McAlpine, C. H� Hi llsborough, N. H., paint . 467 106 GUlDIe. H. B., New Orleans, La., table sauce . . . . . . . .  20,60..'l 0 0 McClain. Eo L., ljI·eenfield. OhiO, barness pad.: : : : .  46�796 Hall. F. W . •  Madison. Wis., threaded needles . . . . . .  20,572 I THE E D ALBR C ., 

:McElroy, P. J . •  Cambridge, Mass . •  glass tubes .. . . . .  466,894 Hance Bros. & White, Phil . , P . •  a lozenges . . . . . . . . . .  2O,61J4. ' • • 
S N \. k U S A McEnery. H. C., New Orleans. La., fare box . . . . .. . .  466,797 Indianapolis Drug Co., Indianapolis, Ind., baking EpMtern Branch, 200 Lewis t., ew or , • • . 

1I1cQuown, T. H., Big-�sville. III., skate . . . . . . . . . . . . . .  467.047 powder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.59.1 H. T. Bartlett, J1U'I'. �'. W. Honerkamp, A.s't lIIgt. 
MeHen. E. D., Cambridge, liass., wrapping soap . . .  467,040 Isaac, Hermann, New York, cigarette paper . . . . . . . .  20,582 Mil ls Cincinnati Ohio 
:IH:��E�c.�·E::s�nO�:n��:N�lJ:: �li�:��.���?�.����: ��:I�� ����:& �o����i£�':��o�?��e

a
�t�i:C;�� .���.����� �:� " . 

Mitcbell, G. II .. Idavil le. Ind., farm gate . . . . . . . . . . .  466.8:)0 Jones & Primlev Co . •  Elkbart. Ind., cbewing gum .. 20.58.1 SC IENTIFIC AMERICAN SUPPLE-1I1
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1 Kochs, T. A., Ch icago, 111 ., barbers' chairs . . . . . . . . . .  20,573 MENT An

� 
desired back number of the SCIENTU'IC � • � 'N "_ Leecb Jobn J New York caramels 20 5"5 AM"RI'CAN UPPLEMENT can be had at tbls 'office for 1I100rs. G. F., Owensborougb, Ky .. fruit gatherer .. 466,7% Liddle & Carter. Cedar Rapi,ls. low':: over"iis: : : : : :  20:586 10 c�nts. Also to be had of newsdealers In all parts of 

�g��l:: �: Ifi:, DJ�nW�
r
'B��le;�a8e��:�: ' Coi:," iead ��+:g:� ��Wii���n��t�·n�6�

a
3g�

,g���'I�:id.
r 
b'{cycies: : : : :  �:gn the country. 

Murphy, J. A., New Orleans, La., preparing hair . .  467.043 l\Ieyerhof, 1\1., & Simonsen, :Manchester, Eng., vel. 
����:: B�·rR;a,,���

l
:S����:'d����;;tf��

n
��;d:�gtB·.: ��:8:1� Red

v
��If.

s L'a ' v'aile: ;'Vi's:, 'biood' ciE;arlser: :  : : : : : :  : : .  �:ttiI 
Myers, W. J., Sing Sing, N. Y., brush holder . . . . . . .  467,046 Rennous, KleInle & ('0" BaIt., �[d., paint brusbes . . 2U,589 

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

U .  S .  I N FALL I B L E  M ETAL P O L I S H .  
Nedwied, W., Schlan. Austria, coffee .roaster . . . . . .  46H,863 Rennous, Klemle & Co . •  BaIt., Md., paint brushes . .  20,590 
Nelson, S. P., Omaha, Neb., car couphng . . . . . . . . . . . 467,014 I Rice & HutchinS. Roston, boots . . . . . . . . . . . . . . . . . . .  20,,580 Invariably gives unbounded satisfaction. Dea]ers and Newkirk, I. R., Phi la., Pa., tire for wlJeels . . . . . . . . .  467,015 1 Rice & Hutchins, Boston, Mass., boots and shops . .  20,.181 Agents always find them quick sellers. 

IN PA S T E . L I Q U I D O R  P OW D E R .  

���g�'i;y�:ls��:.ie'thr�,lel��m;,"
i
���fe���: : : :  !1l8:� ��i�b

G
[��;'a

D
��'�ll�� ��e,.!t��i�6�:I�bIfi::·p��

i
:fl': rrl:�� C .  W M .  H O F F M A N ,  M a n  u 'fr, 

gi����' C'!rl� ·t������'N����·i��!��
n
tfe���.��

i
.��: : :  �f:�l¥ ' �����!g��� ���, ��ii�;·u���,i\v�?·br:;'�ies: : : : : : : : :  �:�� No. 69 E. Washingtop. Street, Indianapolis, Indiana. 

Ott.. J. It�
H

orange, N. J., phonographs . . . . . . . . . . . . . .  466,922 Taylors Limited. Liverpool, Eng-., disinfectants . . . . 20,598 S3 PRINTING PRESS Do aJl your own �:i��: J. 
a
H�: lo;�t;;,c�T�ct�l�y�l�ior : : : : : : : : : : : : : : !:1:5t� �����n& io� fOj'.,p���, :��i:,

c
�a:�:���;:.���: : : : :  �:gItA • ����

i
�;: C

S
a
a
t� � �almer. P . . A., Chicago, protection fro!D fire . . . . . . 466,8iU I __ �_ logue for two stamps. Kelsey & ( : 0 ., Meriden, Conn. 

p:��?c�
-
r.!11��i-tGw���������p�lley�����?::::::: :  :�:g�� ! A pl'iuted ('opy of the specification and drawing of _ '---,---Paul C. A., Fort Wayne, Ind . •  pul ley . . . . . . . . . . . . . . . 466.949 1 any patent in the foregoing list, or any patent in print H OW TO M A KE DYN A M O · ELEC fRIC 

Peari, Eug-ene, New York, corset shield . . . . . . . . . . . .  4H7,049 issued since 1863. wi ll be furnislled from this office for �18chines.-By Geo. M. Hopkins. \VIth drawings to scale 
Perkins. E. W., North Berwick, Me., blacking box 466,895 ' 25 cents. In ordering please state the name and number I and ful l  directions for constructing dynamos of d ifferent Pfannkuche, G., Cleveland. 0., elec. converter • . . . .  466,9.37 of the patent desired, and remit to Munn & Co., 3fil sizes. �'he sma l l  mach ine is intended tor experimental 
Ph!I!PPst."M., Buffalo, N. Y., musical inst . . . . . . . . . . .  466,007 Broadway, New York. I purpo�e5. 'V i i i  heat from 4 to G inches of platinum wire. 
P�l1hps, w. B., Cleveland, 0., elec. m?tor car . . . . . . .  4( 6,832 C a n a d i a n  I) a t e n t s  may-now be obtained by the in- I prodnc� the elec!.ric l ight., dectJmpofie water rRpid ly. 
Plerce1 M. S., 'Yestport. L. H. DesI !le., LamOine, ventors for any of the inventions named in tbe fore- magnetl�e steel., nng � large g0!lg" .ove powertul shocks . 

. ana 0; C. Ohver, Ed.::n. �le . •  electriC neat alarm 466,8H.-5 gOing list, provided they are s imple at a cost of $40 e�ch. operate mductlOn eOl ls, anq wI l l ,. tor �em�)()rary llSf', re­PInard, 'I. & A. Chehahs, "Yash., stump ext • . . . . . .  466,8� If complicated the cost wil l be a htt,le more. }tor1'ul l p l�ce 8 or !O Bunsen. cel ls . Contained III SUPPLF.MENTS Potter. B. I., Bost.on, car switch . . . . . . . . . . . .. . . . . . . . . .  4G�,Q?O instructions address :Munn & Co., 361 Broadway, New 1 � I and .)99. �nce 1� cent::; e�cn. The larger rna· POwe}l, J. 'M.,  Spnngfleld, �lo .. steam «:ngn:!e . . . . . .  4fI!.IoI9 i York. Other foreign patents may also be obtained. chme. produces eIght Ih-candle hg-ht.s or one powerful 
Pr�wltt, W. �., .LeXillgton, Ky., electrIC railways. 466,BOO I arc l tg-ht. Cun be I;trranged as a sen.es, shunt, or com_ ���:S�W�A., ��ir��t: �1g�:, �r��Tc����:: : : : : : : : :  ��:m I • .. i��
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Quackenboss, P. P .• New York. elevator . . . . . . . . . . . .  467,135 1 'jV£"Vertl.eement.e tinued running. Beel engravings of dynamo ever pro-
Ramsden, J. W., and H. S. Ellis, Leeds, Eng., • duced. lJetai i s of every part shown. 'V inding of armu-
Rarit�:��'l�?,

h
pai-agoiiid: Ar'k:, 'spark'arresier: : :  ��:� , . • . • fi���ta;�rs��<!vi�h

a
��:�i81�ttI6e��d���f��� an�l���rr��: 

Re�ves, 1\1. M., Carrol lton, Mo., barvester . . . . . . . . . .  466,835 hl !nde P age, eacb I n sel'lI on - • 7 .1J cen t s n h u e tions may make useful , durable, and effective machines. 
Rem,emann, Adolph. New York, fire exting . . . . . . . .  466,801 B a e I, P age, each i U M el·t i o li _ _ _ _  $1 .00  n l i n e Cont.ained in SUPPLEMENT 60ft. Price 10 cents. Reynolds, L. G .• Dayton. Oh�o, copy!ng pad.,' 

. . . . . .  467,018 �'he above are charges per agate line-abont eight ,\1 UNN & CO •• PUBLlSHEHS. 361 Broadway, New York. Reynolds, L. G., Dayton, OhiO, COPYIng devICe . . . .  46�.p19 words per line. This notice shows tbe width of the line, I _-::;�;;::;:;::;:;:;;:::;;;;:::;;:;::;:;=;::;;;;;:;;::;::;:� __ Rheutant.,A. A.� �orcester, :.\las!:')., envelop mach . .  46Q,.)2:1 and is Bet in agate type. Eng-ravings may head adver- ' I R!J.oads, J. P'J Cl ifton, W. Va., plow:s . . . . .. . . . . . . . . . .  461 .• 020 tisements at the same rate per agate line, by measure- I  R!ce, E. W\, J r., L"�Tnn, Mass., electrIC SWitch . . . . . .  4E6,892 ment , as the . letter press. Advertisements must be ! R!chards, Ii .  P. E�lnburg, I I ! . , chec� r�wers . . . . . . . .  4!¥i.9OS received at Publication Office as early as ThurBday I 
�i�g:��:g�: ¥:'J.:cg���k�'o��

gpk:'�k1�.I,��illac���p: 1�f:8gJ ' morning to appear in the following week's issue. 
Richardson, W. S., Newark, N. J., watch pendant . 466.005 1' Richardson, W. S., Newark, N. J., watch spring . . . 466,96l Screw Cut-Richson, Carl E., Boston, adding app . . . . . . . . . . . . . . .  466,R36 ting Auto-Robert, F.,St. PaUl , Indian Ocean,aerial tramway. 466,909 matic Cross Robertson, W. J . J  .• Chicago, hitching weight . . . . . 466.8.37 Feed, etc. 

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

12,000 Rec('lpts. 680 Pages. Price $ .� .  

Tbis splendid work contains a careful compi la­
tion of tbe most useful Receipts and Replies gi,-en 
in tbe N otes and Querics of eorrespondents as pub­
Iisbed in tbe Sci e n ti li e  A m eriean d u ring' till' 
past fifty years ; togetber with many valuable and 
Important additions. 

Over 'rwelve Th ou saud selected receipts 
are here collected ; nearly e very bran ch of tbe use­
ful arts being represented. It is by fIll' tbe most 
comprehensive volume of the kind ever'placed bfL 
fore tbe puhlic. 

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

A lmost every inquiry that can be thought of, 
relating to formul!e used in the vari ous manufac-�g��
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turing industries, will here be fou nd answered. 
Instructions for working many different pro-

Sal isbury, C. ii.. De Kalb, II I ., wire stretcber . . . . . .  466.911 
��iilr�':: E�:"r����

o
8�\��:b.:������tes: : : : : : : : : : :  ���:� 

���Uk �:J:: �:: 8�:�a:�:: g�
i
gor�1l�!�ace::: : : :  �:�1� Scbleicher. C., Louisville, Ky., Cclr coupling • . . • . . . .  466.967 

����:i����'�a��k��,lg�1r�,�;:�:?e�.���.���: : : : : : : : :  ���:�� �chofleld, A. B., Brooklyn, N. Y., car starter . . . . . . .  466,!H2 i Seely, H. B., Chicag-o, construction of floors . . . . . . . 467,141 ] Seifert. B. R., Dresden, Ger., carbonate creosoL . .  466,913 I Sbaddick. J. P., Denver. Colo .• valve protector . . . . 466.8'lS I· Shannon. John, Pitts., Pa., .'!raining mach . . . . . . . . .  46H,80! I Rbaw, W. T . • London, Eng., fountain pen . . . . . . . . . .  466,950 I �ft;���e;·c�& rw.� ��'it��;k����·�r;l��11�:�: : :  ��:��� Singer, W. F., Carthage, N. Y., fire exUn . . . . . . . . . . .  467,142 

�mproved Screw Cutti ng 

Foot and Power. 

Catalogue 
Free 

of all our 
Machinery_ 

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

Macbinists' Tools and SupplieB. Lathes on trial. 
� Catalogue maUed on application. 

SEBASTIAN LATHE C O M P A N Y, 
44-46 Central Ave.,  C I n c I n n ati,  O. Smith, H. A., W. A. 'rowle, Orleans. Mich., rack . •  467,058 Smitb. �l. E . •  Brady Island. Nebr .•  cbain power . . .  467.059 : ;;;�;n;;P;;; .. ;.;:;;:::::::;;:=:;;;;;;;�. SmoJley. A. E . •  Brookville, Ind . •  game ap . . . . . . . . . .  467.124 ' 

�g��e;:
i
�. X�?B'u11�j,Sp��: I;:�s���k£io,ver·.: : : : : :  : : :  i�:� I Spaulding. A. 1<'., Northfie ld . Vt.. dril l ing macb . . . 4,;6.8116 i Sperry. Elmer A., Chi ago, electr�o trol ley . . . . . . . . . . 466,807 

Sperry, Elmer A., Chicago, truck for vehicles . . . . . 466,808 
Sperry, J. E., Elbridge, N. Y., stove fixture . . . . . . . .  466,!l3R 
SpittJe, G. W., Campos, Brazi l, l ightning arrester. 467.023 
Stafford. G. W ,  Prov., R. I.. loom . . . . . . . . . . . . . . . . . .  46r.,872 
Stafford, G. W., Prov., R. 1., looms . . . . . . • . . . . . . . . . . .  4t.i6,815 
Stalford. G. W . •  Prov .• R. I.. looms . . . . . . . . . . . . . . . . . . 466.H7(; 
Stafford, G. W.,W. Evans, Prov . •  R. I., looms . . . . . .  466,813 
Stafford, G. W., W. Evans, Prov., R. I., looms . . . . . 466,874 , �1��:e:"i��8 Cir:a�6:'I��1"in�i�Yic' vessei :-: : : : : : : :  ��,�? i ���������������iIiiII������ Subers, L. A., Pbrebus. Va., musical inst . . . . . . . . . . .  467,061 N I CKEL- I N-T H  E-SLOT l\I A  CH I NES. �:��3.' ir:, �'e!��\�', ��na���e��t���;:����: : : : :  �f:�� By \V. L. Augbimbaugb. An interesting description of 
'.raylor, J. :M., �1 , FaJk, Pittsbg., Pa., trousers . . . . .  467.06! the various coin-controlled apparatus now so common in 
Terry, J. M •• Fairview, S. C., cotton planter . . . . . . . .  466,839 ' publ ic  places ; with an explanation of their mechanism. 
Tevis, E, L. Phil., Pa., tobacco stripping mach . . . .  467,143 Illustrated with 14 figures. Contained in SCIENTIFIC 
�'heurer, J. ¥\, and R. Birkbolz, Milwaukee, bottle AMERICAN SUPPLEMENT, No . .,. 9 7 . Price 10 cents. 
Th����

i
�,����vat'el:io�ii,' Wis:, ·swficb.· signaI: : !�:�� '1'0 be had at this office and from al l  newsdealers. 

Tilden, C.,.,Jersey City. N. J . •  bulfer . . . . . . . . . . . . . . . . .  467.0fi5 '.rischler, li., C. Holmok, CI�ve]and, 0., vehicles .. 466,840 Trenner, A. B" Cincinnati. fly paper . . . . . . . . . . • • . . . .  467.125 
'froxIer, G., Jr., Newark. N. J .. lacing studs . . .. . . . .  466,810 
Troxler, G., Jr .• Newark, N. J .. lacing stud . . . . . . . . .  466.811 
'l'urner, G. W., Hale. Mo., washing mach . . . . . . . . . . .  467,OHfl 
Ulrich, Moritz, Elberfeld, Ger . •  dye . . . . . . . . . . . . • . . . .  466.841 
Uridge, G. R., DetrOit. Mich., flushing device . . . . . . 466.\185 
Urry, E. C ,  G. A. Farini, London, Eng., engine . . .  46ti,855 

�:::d��::'�':; �V �'W;m�in�i'c��;�
e
Jfe' st,ick: : : : : : :  �:�� 

Vaughn, C. H., Union. Iowa. paint . . . . . . . . . . . . . . . . . .  4f'i.812 
Vorwick, J. W., Monmouth, Ill . , vehicles . . . . . . . . . . .  466,em �:��:tg>: i:. P:��{"X�'£ie{iif�'ljl,

eI
J?

o
�

. 'city: 4
66

,8
66 

metal vessel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,993 
Waeber. G. A., and A. Kleinfeldt. N. Y. City, 

metal vessel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  466 994: War;-gonel'. W. H . ,  Patterson. La., cultivator . . . . . .  46�068 i�:��::" �.
a
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T
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�:��: �::�r��c�f���f�d�
o
b�C

o
k
n
h���·�����.i�. :��� �:�8 ?�:I�o�

U�sti�:t�=. 
now ready. Send stamp and particu-

'Varren, A .  D., Worcester, Mass., eye sb ield . . . . . . .  466:896 
;:I{�r�l�.

T
A �os�l:ti!:':.· �: f:: �nl

l
!nC�cim���: : : : : : :  :�:�t 

�:�1�:r·, {�:,SC:����h�·w�:'Jl�� �:�·bag: : : : : : : : .  :�'r1� Steam! Stea m !  
Wendell, F. C., Brooklyn, N. Y., ironing mach . . . . .  466:815 Wbeeler. O. A., Cbicago. m .. puzzle . . . . . . . . . . . . . . . . .  466 925 Q I 't 

H
' h P ' L White. A. L • • Suisun. Cal.. water elevator . . . . . . . . . . 467:072 ua I Y Ig er, r ice ower. Wile.y. Cbas. D . ,  St. Louis, Mo., nut lock . . . . . . . . . . . . 467.107 For Strictly Cash. Complete Fixtures except Stack. ] Wi l l iams. 'Vm. E .• BoonVille, Mo., car coupling _ . .  467,126 

Wil
iFn1.��b·e�i �ir:.�� . . �: .��rs��l� •. �.��.���.

s
.
te:: 467,112 2-Horse Eureka Boiler and Engi ne, - $ 1 50  

�n�g�: :'·(Y.·A���::V���: �t�ri81��
n
l����;�.t.�� : :  i:1'�� 4· " . " . " " " - - ?50 I 

Winby, W. E. & W. M .  Birmingham. Eng., tram- ' ! Other SIzes at low prices. Before you buy get our pT1ce�. I 
Wi,i';.��r: ·C: F:: TrOy: N: y: ·eiecti-i;,· motoj.: : : : : : : : :  :�:§l!1 i B .  W. PAYN E &. SONS ,  I Wojidkow. L .• B'klyn, N. Y •• cooking lamp . . . . . . . . .  466,867 D " awer 1S6. E LM I R A .  N.  Y. 

Two handsome pboto-engraved display sbeets eesses in the arts are given. 
entitled. I It is impossible within the limits · of a prospectus 
" Recent Improvements in Air Com-r,ressors," \ to give more than an outline of a few features of 
·' Recent Improvements in Rock Dnlls." ! so extensi ye a work. 
mailed free to any one who will cut out tbis I Under the head of Paper we have nearly 250 re-
:
�de�!r:

e
�:.nt and mail it to us with his Ilame ceipts, embracing' how to make papier mache ; how 

INGERSOLI,-SERGEANT DRILL Co. to make paper water proof and fire pro!"/" ; how to 
No. 10 Park Place, New York, U. S. A. make sandpaper, emery paper, tracmg· paper. 

. transfer paper, carbon paper, parchment paper, 
-- colored papers. razor strop paper. paper for doing 

ROPE BRIDGES A ND THEIR l\HLI- up cutlery, si l ,'erware ; how to make luminous 
tary A ppl ications.-DeRcri ption of the Gisclard �Yf'tem paper, phot.ograph p�pers, ete. 
of rope bridges for Ilrffiy use. \Vith 4 ligures. Contained Under the head of I nl{s we have nearly 450 re­
in SCIENTIFIC AMERICAN 8UPPLEM.F.NT. No. 824. ceipts. including' the finest and hest writing inks 
Price 10 cents. To be had at thIs office and from all of all colors, drawing inks, luminous inks, invisi­newsdealers. ble inks, gold, silver and bronze inks, white inks ; 

AN E W C A T A L O C UE V A L U A B LoEPA P E R S  
Contained in SCIRNT I FIC AMERICAN SUPPLEMENT, sent 
.fret of cnarge to any address. 

M U N N  & e l l . ,  361 IIroll (h .. ay. New York. 

U N I O N  M O D E L.  W O R K S .  C H I CA G O . 

TO BUSINESS MEN 
The value of tbe SCIENTIFIC A�IERICAN as an adver-

tising medium cannot be overestimated. Its Circulation 
is many times greater than that of any similar journal 
now published. it goes into all the States and �'errito· 
ries. and is read in all the principal libraries and reading 
rooms of tbe world. A business man wants something 
more than to see bis advertisement in a printed news .. 
raper. He wants circuJation. This be has when he ad­
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for tbe SCIENTIFIC AMERICAN, when se .. 
lecting a list of pubHcations in which you decide it is for 
your interest to advertise. Thi8 is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation tban ls anowed on 
the SCIENTU'IC A.MERICAN. 

For rates see top of first column of this page or ad-
dress lU U N N  & CO. , P u b l i sb el's. 

361 Rl'olltl w n y ,  !S e w Y Ol·k. 

directions for removal of inks ; restoration of 
faded i nks. etc. 

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

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

H ow to make Rubber Stamps forms the subject 
of a most valuable practical art.icle. in which th., 
complete process is descri bed in such clear and ex­
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me­
tallurgy, 125 receipts ; Bronzing, 127 receipts ; Pho, 
togr!lpby and Microscopy are represented by 600 
receIpts. 

Under the head of Etching there are 5.5 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish oyer 
800 receipts. and. i n c l u de everything wortb know­
ing o n those subjects. 

Under tbe bead of CleanSing over 500 reCipes 
are given, the scope heiug very broad, embracing 
the removal of spots and staius from all sorts 
of objects and materials, bleach ing of fabrics, 
cleaning furniture, clotbing, glass, leather, metals. 
and the restoration and preservation of all kinds 
of objects and materials. 

In ",osmetics and Perfumery some 500 receipts 
are glVen. 

Soaps have nearly 300 receipts. 
Those wbo are engaged in any branch of industry 

probably will find i n  this book much that is of 
practical value in thei r  respective ca l l i ngs. 

Tbose wbo are in search of independent business 
or employment, relatinll' to the home manufacture 
of sample articles, will tind in it bundreds of most 
excellent suggestions. 

. 

MUNN & 00., Publishers, 
scmNTIFIC AMERICAN OFFICE, 

3 6 1  Broa d n " r .  N ew Y ork. 

_ ", �'--r6.-��{9}� PcERFORATED �ETALS 1"M I NING SCREENS. 
'''''''.,.: _ ,�,""'� . �  � OALA"' O R E  S EPARATORS.  REVOLVI NC • •  o SHAKING SCREENS 

,� ,.� ,', . \. J IGS &STAMP BATTERIES fOGA'' ''i", OF M ILU N G  �MIN INC  MA(HINERY�'''o",!U l � '\ '�� _,�\\ HARRINCTON & KING PERFO RATING (§; ,CH ICAGO. 
NEW YORK OF,li'ICE. 281 PE.ARL STIU;E'l'. 

© 1892 SCIENTIFIC AMERICAN, INC.



JAN UARY 23 ,  1 892 .]  
F(}wnded b y  Mathew Carey, 1785. 

H E N R Y CA R E Y  B A I R D  &. CO. 
Indo.t.rial P obli.h.rs, Book •• Uers, a n d  Importers. 

1' 1 11 Wa l n u t  8t .. I'hiladel phla. !'a . . U. S. A. 
;::rOur new and Revised Catalogue of Practical and 

Scientific Books, 86 pages. 8vo, and our other Catalogues 
and C i rculars. the whole coverinll every branch of Sci­
ence applied to the A rts. sent free and free of postage 
to any one in any part of the world who will furnish hiB 
add ress. ' 

LIVE D R A U G H T S M E N 
S E N D  FOR CATALOGU E OF B E S T  D EV I C ES O U T 

c � B E  S AW Y E R  ATH O L  MAS S  

T H E  M ()D E R �  I C E  Y A C H T. -
Gp.o. W. Polk. }t. new and valuable paper. contaming' 
full pract!cal d i rectieDs and specifications for VIe oon-
8trl1{�tion or the fastest Rnd liest kinds of Ice Yachts of 
the latest ,  most approved forms. Illustrated with en .. 
gravings drawn to scale, showing t n e  form , POEoition. 
and arrangement of all the parts. Contained io  SC I EN­
T I F I C  A M I·: H ICA;.> �UPPLEM EN·r. No. 624. Price 10 
ceuts. To be haj at this omce and of all newsdealer8. 

The Shimer Cutter Heaiits 
4li.000 SOLD. 

To work Car Siding, Flooring Cell-�u\';f'b�� s�E ;
an� . 

Blinds. Cope Heads to 
match. , "  
Sam') J.  Shlmpr & 80 • ., 
Centre St •• Milton, Pa. 

WATER FRONTS �b"bJbl§r��?t¥;g.�; 
adjoining, suitable for Foundry, Rolling Mills, 

Lumber Yards, or any larJ(6 business demanding 
river, freight and railroad facilities. West Shore 
R.R. runs through it. Millions ot cubic lardS ot 
brick-tempering sand and mOldi� sand. Iso villa 

��;::'_'{,�s�:;,.:':!. di�!i'!e&�¥:. 
y for sale-a bar-

PHILIP VERPLANCK, Yonkers, N. Y. 

RAINMAKERS IN THE U N  I T E D  
States.-A full account of the operations in the produc .. 
tion of rain recently carried out under Federal appro .. 
priations in Texas. One illustration. A T tificlal rain 
making. By Prof. E. J. Ho;uston. Contair.ed in SCIEN .. 
TIFlC A M ERICAN �UPPLEMENT, No. 824. Price 10 
cents. To be had at this office and from all newsdealers. 

The most 8uceeoaful Lubrlcato. tor Loose Pulley. In aBe. U Z E N ' S  PATENT 
LU U ;:', C.  PU LLEY O I L E R  

Tec.,mlnended b y  those who have 
p&.st (our years. Prices 

EverT user ot macbin· 
have our .. ·Catalogue No. 56," free. Mention this paper. 

VAN DUZEN " TIFT. Clnelnnatl, Ohio. 

J t itut if i t  �Ultritau. 

The "  Densmore " Typowrl' tor Is now readY, and should be examined 
\J IJ before purchasing any other. 

M A NY I M PROV .:M ENTS. H IC� HEST ST A N nA ltD. 
Invented, owned. and controlled by men having had fifteen years' expe­

rience on type-bar machines. 
Simplicity) Strength, D u rability. H i g h  Speed. I':asy A ction, 

Perlnnne n t  A l i�n m e ll t ,  Most t.:onveniell t .  Two I n te rchanaeab l e  

£.'tlt'���e ����apa'.!l�.
o�o

l';'�i ��!���:���l�gu�� Y - BOA RD . with 

mea�;I:�I��RPs'l!fi ;:;!����: o'!:':�;r��:l\gt��f:s
sg���l,.<'���Ae��;�li'i 

rating. D E N S M O R E TYPEWR ITER CO. , 202 Broadway, N .  Y. 
" .A  perfect m.achinc ; am ddi{Jhtccl 'with it ; a pleasure to run �t. 

CRAB. D. KELLY, SW'::r!fl!::R.R., New Y<>rk. 

STE E L  TYP E  FOR TYPEWRITERS I LEARN WATCHMAKING ��J!.·J;�:;�i������; 
StenCIls, Steel Stam ps. Rubber and 

Metal '!1ype W h eels, Dies, etc. I IH od" 1 all � I<;xpe r i m e n t a l  Work A R T E S A N  Smal l Machmery, Noveltles, etc . •  man­
ufactured by speCial contract. 

N ew York StencilWks. 100 Nassau St" N .Y 

OIL WELL SUPPLY CO. 
kl &; 92 ". A'rEB STR EET, 

P l l tsbu r g b .  I'a • •  
M anufacturers of everythIng- needed for 

.A.�T_5X.A.1V 'lIVELLI!!! 
for e i t her  G as. Oi l ,  'Vater. or Mmeral Tests. BOIlers. En�mes. Pipe, 

I Corda.re. ])rl l lm� Tools .  etc. 
I l lustrated catalogue, price 

hsts and d Iscount sheets _ on req uest. __ _ 

T H E PENNA.  DIAMOND D R I LL & MFG.  CO.  
B I R D S B O R O ,  PA . .  Builders o f  High Class 
Stea.m Engines, Diamond DrillS, Power and Hand 
Cranes, and General Machinery. 

TRADES UNIONS. THE TENDENCY 
of.-By Herbert Spencer. An able paper, pointinll out 
the (kj reat dlfficulties of deal inJl with com plex sncial 
questions. Contained in SCIENTIFIO AMERICAN Sup­
PI�EMENT, No. 80 t .  Price 10 ceots. To be had at t h i s  
office and from all  newbdealerM. 

- eular preBs $8. SIze »If Cheap Do It yourself. Glr-

Print- for small newspa­
per, $i4. Every­me- thing easy, printed 

rules. Send two stamps for Catalogue to 
fact!>r),. KEL"' HY &; '::0 • • Meriden. ()on n .  

ICE-HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contalned in SCIENTI1!'IO AMERICAN SUP­
PLEMENT, li9. PrIce 10 cents. To be had at this office -.uti I'If ::t Il newsdealers. 

If 80, we can supply you. All sizes 
mounted and u llln o u n ted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe .. 
cia} purposes. Ir1r' Ask for catalogue. 
Til e C L EV E I,A N D  STO N E CO. 

2d Ploor. Wilshire, Cleveland. O. 

Directions and Dimensions for ( 'on �truction,  with one 
i l lustration of cold house tor preservin£ fruit from 
seaMon to season. The air it� kept dry Rod pure t hrough­
out the year N t  a t emperature of  from 34° to ;mo. Con­
tained i n  SCIENTIFIC AMERICAN SUPPLEM ENT, No. 1 1 6. Price 10 cents. To be had at tbis office and from 
all newsdealers. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants in  Strength. 
Expense one cent an 

horse power , but little 
.I al;�ntiion to rua them. 

D::!�t::L��n 
�:�i

t1��ai�f:����;nail 

V A N  D U Z E N  
&. GASOLINE ENGINE CO. Cincinnati, O. 

P U RE TEM PERED COPP E R T H E  S AfEST M O ST DU RABLE & EC ONOM ICAl  METAL EV ER OFfERED fOR VA R I O  IJ S M [CHAN ICA  l USES  H IGH  EST ANTI-FR I CT lONAL  Q UALITIES I NO ISf>ENS  I BLE FOR  ELECTRICAL W O R K  EU R E K A  TEMPERED  � O PPER  co .  N O RTH EAST PA. Scientifi c B� Catalogue 
IDE A N Il I D E A l ,  A UT O M ATIC E N GINES. 
W EITM VER !'A T E N '!' F V lt 'i A C E. IU!:CEN'l' L Y  PUBLISHED. STE All ROAD ROLLERS O u r  n e w  c:m.taluJ.! ue containinl! over 1 00  pages, inelud- 11 I B O I LER� OF EV E tt Y J)E�()RIP'J' I O N .  
T A N  I )  Elli A N D  C RO S '"  C UMPO U N D ENGINES. 

�i��r�:e��g'.i'';i ����e��tln
d����rg;tr��.i

ects. W ill be Manufactured by HAR RISBU RG FOU N DRY AN D M AC H I N E  WOR KS, Harrisburg, Pa. ,  U . S. A. 
lU U N N  & CII  •• PUblishers ScientiHc American, 

3 6 1  Broadway. N e w  York. 

-FOR-

FR E E  SITES TO S U B STANTIAL 

MAN U FACT U R I N G  ENTERPR ISES 
i n  t h e  rapidly growi ng towns o f  Virgima and West Vir­
ginia, possessing CHKAP I HON. CHEAP LUMBER, CHEAP 
FUEL, and RA ILROAD FAClLITIICS, address J. H .  DIN­
GEE. 330 Walnut �treet, Philadelphia. Pa., President 
:n�a��n���g

Mt�:X��e�f ��u���O��rto�kd �oWE:�:: 
Railroad. 

E L I!:UTRIC A L  LABORATORY FOR 
Amateurs.-Ry Geo. M. Hopkins. Description of a col­
lection of simple and easily made apparatus for con .. Wii\:.'l�,jrlu'i:I:Y���. 

s'6���Y�etr:�c'i'iN��EiPX':�� 
�(;.1tat

S8.r:;Ji�:�d fr�n?ah'\ie:'�:l!��ents. To be 

B A R N ES' New Friction Disk Drill. 
"O R LIGHT WORK. 

Has th.se Great Aduantages: 
The spee1 can be instantll changed from 0 to 1600 -:�b:;;J��� :1=:���U;q:alWs'!.f!i��1i: 
smallest or largest drills within its range-a won­
derful ecounmy ill time and great saving in drW 
breakage. Send fat' catalogue. 

W. F. & I NO. BARNES CO • •  
1999 Ruby St. ,  Rockford, Ill, 

MUSICAL INSTRU MENTS. T H E  I R 
Construction and Capabilities.- 8y A. J. Hipkins, l\'.S.A. 
An intere�ting series of 1ectures. Contained in RCIEN .. 
TIFIQ A MERICAN SUPPLEMENT, Nos. 818, 819, and 820. Price 10 cents each. To be had at tbis ootce and 
frqm all newbdealers. 

VEI.OClTY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SC l EN .. 
TIFIC AMERICAN on the question of the speed of ice 
boats, demonst ratin� how and why it is that these craft 
sail faster than tbe wind which propels them. I l lustrated 
with 10 explanat ory diagrams. Contained in �CIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this ontce an d from all newsdealers. 

S H R I N KAC E 
OP 

WOO LEN STO C K I N G S  
Prevented b y  UBIng 

The STOCKING STRETCHER 
For particulars address 

L. G. ERIeSON, 
241 lith' Ave., N .  Y .  City. 

E
XPERI llIEN T ,\ I , 'I O D E LS are executed after 

sketches or description, by E. ORTMANN, 241 E. 22d 
Street, New York. 

@) A LAN SON CARY 0R�I N GS 1(f( )!t , (  � L 1 Fe i URER  '.J F  £\... sP  '')Jj 
III �  F L AT sr£ O F  EVEi1YDEsGRIPT lON  

2 4 0  & 2 4 2  W.  2 9� sr N E W - Y O R K · 

Mariner & HOSkins, Assayers & Chemists 
WATER for Boller Purooses analyzed. 
AL ),OYSJ their composItion determlned. 
O RES .... al1 kinds 88sayed. 
A N Y T H I N G .  the composition of which I It may be desirable to know. 

S I  S. Clark Street (Top Floor), Chicago. 

GY MNASTICS FO R GIRLS -AN IN-
terestin.g account of the course of instruction ¥iven 
at the Berkeley Athletic Club for Ladies. With 18 illus· 
trations. ContaIned in SCIENT IFIC AMERICAN SUPPI�IC .. 
ME"T, No. 7 ;)3.  Price 10 cents. To be had at this 
ootce and from all newsdealers. 

[JI]WOODEN TANKS rO �R A I L R O A D S 
� ' WAT l R  wO R t�S  f 

L "' � G E  W A T E. R  T A. t. , U"  • M I LL S  FARMS & c  
" - - " h,S C O M P L ( T £ S T O C K  o r  

P����I�;�T��sE����!EP (JNIT5"S LUMBER 
FOR  F O U N D  ..... TIONS &TOWtRS W.E CALDWELL  &C'2  

N "  2 1 7  E M A I N  ST. L O U I S V I L L E  Kv 

" ECONOMY IS WEALTH." 
Canvll8Ien wanted t o  selt the N " w  Mo­
d{"l Hall Typewriter. Why wil l 
peop'e buy a . 1 00 machine when $:10 will 
purchaae a bett:lr one! Send for i l lustrated 
catalogue and terms to County Agents. 

Address N. T YPEWRITER CO. , 6 1 1  Wal.lhinfCWD Strect, Boston, :\lass. 
Mention Sctt'ntific AmeriCiID. 

�.ODELL Donble Case TYPEWRITER 
.. It has 78 Characten, and ia the only TvpeWl'iter with 
� Check Perforator attachment. Is fast ta.king the le�d of 

""" al i  rrypewritel"8. Larger sales than a l l  other" combmed.. = - Send lor circu lars o . ODELL TYPEWRITER CO., Pontiac Bldg., Chicago. 

" T il E  SIN T Z " 
GAS A N D  GASOLI N E  ENGI N ES 

Stat i o n a ry a n d  M a r i n e .  
Makes is own supply of gas from 
gaSOline, and at less expense than 
�ln���e;e���r:' ����O�ithC�ith�� 
manufactured or natural gas. S pe .. 
clally adapted for small boats and 
launches and electric light work. Cir .. 
culars free. � .. �lent.ion this paper. 

C LA R K  S I N TZ ,  M F R •• :,, ' 
SprinKfieJd, Ohio. 

" 

JENKINS' UPRIGHT CUSHIONED 
POW E R  H A M M E R .  
Users of this hammer. sustain us In 

' saying that It has no �Ual In all good 
working qualities. Per ect cushion and . perfect blow, with per ect crmtrol. For 
���l�r.sst: �hniw.'!{ii';;rt'�� I...?&S .A 

Useful Books! I A N EW L I G HT FORMAGIV LJlIWTEKl'IS, ana other new fealuresworth , knowing about. Catalogue free. Mention this paper. 
J. D. (JOLT '& CO . 1 8  Reektnall Street.LW",v York. 

Branch, 169 La Salle Street (Calumet Building), Chicago, Ill., L. I,. DAVIS, Manager 

ManufaCturers. A/rlrIculturists. Chemists. ED�ineers. Me .. 
chanics. Builders. men of leisure, and professional 
men, of all classes. need good books in the l ine of 
their respective cal linJls. Our post office department 
permits the transmission of books through the maile 
at very smal l · cost. A comprehensive cataiollue of 
useful books by different authors. on more than fifty 
dtft'erent subjects. has recently been pubJished for 
tne circulat ion at the Office of thi.!;l pa.per. Subject.s 
claasifted with names of author. Persons desiring 
a eopy, have only to ask for it, and it will be mailed 
to them. Address, . 
MUMN &; CO . . 361 Bruadway, New Yurko 

ELECTRIC PERCUSSION DRILLS. 
ELEOTRICAL M IN ING  APPARATUS OF EVERY DESORIPTION. 

PlI"' Send for Illustrated cataloKue M 2. 

THOMSON-VAN DEPOE LE ELECTRIC MINING CO., 
620 ATLANTIC AV E . ,  BOSTO N ,  MASS. 

CK ct, ORE BREAKER 
Capacity u p  t o  200 tOllB per hour. 

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

Builde�s of Hillb Grade Mining 
Machinery. bend for Catalogues. 

C A T E S  I R O N  W O R KS, 
;jo e �o. C li n t o n  St • •  C b i c Ra-o 136 C, Liberty Street, New York, 
215 C, �'ranklin St., Boston, Mass. 

CHUCKS Catalop:ue No. 12, just issued 
with over 4C new illustrations 

The Cushman c�u c'l:'nb���eiI!�ff:;:', Conn. 

CLA..R..�'S 
W O O L  W A S H ERS, 

WARP D Y E I N G  A N D  S I Z I N G  M A C H I N ES. 
PATEN T  R U B BER C O V ERED iS Q V EEZE 

RO I. I .S. 
POWER WRI N GE RS FO It H O S I E R Y  A N I)  

V A R N  D Y EH i G, 
D RY I N G  A N D  VEN'l' J L A T I N G  l' A N S. 

WOOL A IS D  () O T'J' O N  D R Y ERS, Etc. 

Donble 
Jet 

Injector. 

Catalogues free. C EO. P. l. LA R K  
W i ndsor Locks, C o n n  • 

REG C l A R  f i l S  O U R  t 8 5  
PR I C E  I 3� P R I C E  I �� II 

"CARFIELD" 
Loconlotive Inj ector, 

A u tomatic I nj ector, 
D o n b l e  Je t Injector Rud Ejector. 

Best Boller Feeders known 
for Hot or Cold Water Lifting 

snr�� �nle�i�r p��'flsr.res-
Th e Garfield IllJ ector Co'l.Mfs. 
P. O. Box 69, W ADBWORTH, UHIO. 

ELECTRIC PO W ER TRA NSMISSION 
in Mining Operations.-By H. C. "paulding. A brief 
presentation of some of the work already done t oward 
the appJ lcation of electrical apparatus to mining pro .. 
('esses, w i th snme nractical suggestions and statements 
from thm�e who hHve bad personu l  experience in the 
operatio ns of such apparatus. \\  ith 2 illustrations. Con­
tained in SCI fi;NTIFlC AM ):RTCAN 8UPPL K&I E f\: T, No. 7S3. Price 10 cents. To be had at tbls office and from 
all newsdealers. 

WELL DRILLING MACHINERY. 
MANUFACTURED BY 

WI LLIAMS BROTHERS, 
I T H A C A ,  N .  V . ,  

Mounted and o n  Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

DRY AIR REFRIGERATING MACHINE. 
Descrivtion of Hall's improved horizontal dry air refrig. 
erator, designed to deliver about 10.000 cubic feet 01 
cold air per hour, when running at a speed of 100 re'Volu­
tions per minute, and capable of reducing the tempera.. �����:;I:�o::d ��d';!l°

el�"J�Jo�e�1' t�l� ��:V:::.u�� 
diagrams illustrative of its performance. �ontained in 
SCIENTIFIC AMBRICA N  SUPPLEMENT. No. �8�. Price 
10 cents. fo be had a> this office and from all newa­
dealers. 

ELECTRO MOTOR. SI lI1 PLE. H O W  TO 
:�f�r d��j�era:d

o
g�!���Pt��c�Ptt�

o
: �fe���s�l

i��}�� 
amateurs to make a motor wnich m i�ht be driven w i th 
advan t age by a currp.nt derived from a !Jattery. sDd 
whicn would hHve sufficient power to operate a foot 
lathe or any machine> requirin� not over one man power. \\ ith 11 figures. Contained in �CI I�NTI F l C  AME ltH'AN 
SUPPL <M >,NT. No. 64 1 .  PTice 10 cents. To be had at 
this otHce and from all newsdealers. 

CAST SPLIT FIELDS FOR SIMPLE M OTOR 
C a s t l n g �  

and mated· 
als for Park· 
hurst Sew­
Jng-Machine 
a n d  F a n  
Motors. 

8 and 16 !!fo�� �� h��i 
Experimental Dynamos. Electroplatlnll 

a,�y���;S� Electrical Supplies. �end stamp for catalo�ue. 
I'A LME R BRO ,.. •• M i n n us. Conn. 

SEWING MACHINE MOTOR FOR AMA-
teurs.-By C. D. Parkhurst. Description of a very sim­
p l e  and ell"ective motor. w1th lamindted armature. of 
sufficient power to actuate a sewing machine. With 11 
engravinlls. Contained in 8C1 E :" Tli'IC AM K H l C.A.N  
S u  PPL EMENT. N o .  7li9. Price 10 cents. To be had at 
this office and from all newsdealers. 

2nd  � MACH I N ERY  H 
N. Y. ll ach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

BUSINESS END OF THE AMERICAN 
Newspaper. B y  A. H. SieJZfried. A n  interesting paper 
on the work of the publIshers' department of a new,!'l­
paper i circulation of American papers ; methods ot 
;Jrmting, etc. Con tained in SCIENTIFIC A ME RICAN 
SUPPLEMENT, Nos. 79li and 796. Price 1 0  cents 
eacb. To be had at tbi. olllce and from all new.· 
dealers. 

LIGHTNING WELL ·SINKING MACHINERY MANUraCTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian, 

Diamond Pr
Tm

ting Tools, Engines, Bollen, 
Wind M�!irav�::; ��ttf8C���t�?�:t!� nation quaUty waterj mailed,26c. The A.m.erlean Well "orb, Aarora, III. [ 11 " 18 8. Canal SI., Chi..,." m. 

l DaJIu, TOUIo 
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Inside Page, each insertion - - " .. cents a line 

Back Page, each insertion - - - - 81.00 a li ne 

The above are charges. per agate line - about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be !'n�i� t�t 

a��"l'�I�;,'e �gt{';wl"ri'g �!k':is��:m'daY 

Sprague, Duncan & Hutchinson, 
L i m ited. 

FRA N K  J.  S P RAC U E ,  
LO U I S  D U N C A N ,  P h .  D" 

ALFR E D  B ISHOP MASON, 
CA R Y  T. H UTCH I N SO N ,  P h . D. 

Consulting Electrical Engineers. 
1 5  WA LL ST R E ET, 

N EW YOR K .  

THE AMERI�AN !�tt T�tEPH�NE ��. 
95 M I LK ST. ,  BOST O N ,  M ASS . 

This Com pany owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 4.65, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in­

fringes the right secured to this Company 

by the above patents, and renders each 
individual user of telephones Dot furnish· 
ed by .it or its l iceDsees responsible for such 

unlawful use. and all the consequence!i 
thereof, and liable to suit  thprefor. 

SMOKELESS GUNPOWDER.-AN IN-
teresting artic1e by Hudson Maxim on the manufacture 
and use of smokeless gnnpowder. giving a t-ketch of its 
history and the methods of producinJl it. Contu ined in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 821 . PrIce 
10 cents. To be bad at this office and from all newa­
deale':'!. 

X)C) 'D' IE!IEE� �c)�EEI.'l 
We can supply It with the 

Motor of the 19th Centnry I��!�!��� IJl to 70 horse power. 
Cost about ODe cent aD hour to 
each indicated horse power. 50 In worth, not size, m1l 1,a'.ue li('s." 
What others think of me Is stated 

_ In catalogue. 
CHARTER GAS E N G I N E  CO, 

Lock Box 8, :Sterlln",. I I I .  

SMALL ELEC TRIC MOTOR FOR AM · 
ateurs.-By C. D. Parkburst. Description In detail of a 
small and easily made mot.or powerful enough to drive 
a ten or twelve inch brass fan and to give & Jlood breeze. 
With 15 11gures draWJl to a .cale. Contained In SCI EN· ��. '\.�'�Ig�d' atS:;.1:����id f�:;in lI�I';w.::r��re.!� 

�ATENTS ! 
. 

Wi�
E

����u�P':t�n& O��h!
n scg�:�1�� 

AMERICAN, continue to examine improve­
ments, Bnd to uct as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-jive years' 
experience, and now have unequaled facUities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents In the United 
states, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy­

. rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in. 
trusted to them is done with speCial care and prompt.. . ness, on very reasonable terms. 

A pamphlet sent tree of charge on application, con­
taining full information about Patents and how to pro­
cure them ' directions concerning Labels, Copyrights. 
Designs, 'Patents} Appeals, Reissues. lri:frlngements, 
ASSignments, ReJected Cases. Hints on the sale ox 
Patents, etc. �e��:.e��:�o{£�a.;x:t 

a
a�::l':l�g� ��r:� 

Patents in all the principal countries of the world. 
M U N N  & CO •• Solicitors of Patents. 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 6'.U F Street, Pa­

clllc Bnllding, Bear 7th Street, Washinlrton, D. C. 

J t itutifit jtUtrinlu. 
The $ 1 0.00 Kodak. � 

This new camera with latest improvements makes 24 snap 

shot or i n door pictures 3t x 4 inches without reloading. 

Beautiful fi n ish.  S plendid workmanship, 

Developing ami Printing Outjit, $ 1 .50.  

Complete Illustrated guide to photography with each kodak outfit 

enables you to " do the rest " yoursel f. 

Send for circulars. 

The Sebastian-May Co. 
Improved Screw Cutting 

�::��LATHES 
���l &�::r�i:f�,u��d D1�;'��:J 
OUlllts. Lathes on trial. Cats. 
10"ue8 mailed on appJicRtion. 16 .. to 16" H i llhland Ave .. 

:SID N E Y. O HI O .  

T H E  

cgMaIlH Figures all Examples. K� 
operated. Rapid. Accurate 

I Relieves mental strain. 

Sen for etrcu a.r. . . FG. Co. , o2-li6 ll1lnols st. Chicago-

EASTMAN CO M PANY, 
ROCHESTER, N. Y. 

" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
All the Essential Features greatly perfected. The Most Durable In Alignment. Easiest Running and Most Silent. All o/pe cleaned in 10 seconds without soiling tbe hands. The l>mith Premier Tyoewriter Co , Syracuse, N,  Y . . U. S.  A, Dr Send for Catalogue. 

-------------------------------SAWS Wanted 50 000 Sawyers SAWS and L u m b e r m e n  to 

A send us their full address for a copy of Em­erson's l1r Book of SA WS, new 1890 edi. tion. We are IIrst to Introduce NATURAL A W GAS for heating and tempering Saws with W wonderful effect upon I mflroVlng tbelr aua-

S �;r.,e�d �J%.��:s�:l'_l'ii�f,*" �lliH� S & C O. (Limited), Beaver FaUs, Pa • •  

aXLE 
A SPECIALTY. 

E N e l N ES A N D SAW M I LLS. 
--SEND FOB <lA.TA.LOGUE.--

NO FARQUHAR BOILEB EVEB E X PLODE D. 

A. B. Farquhar Co. (LImited,) York. Pa. 

El:DISC>NT 
C E N E R A L  E LECT R I C  co. 

I N CAN DESCE N T  A N D  ARC L I C H T  P LANTS. 
Stationary and Railway Motors.-Lamps.-Cables.-Safety Devices. 

D I STRICT OFFICES. 
Cansdlan . . . . . . Edison BUlldl

�7 77 Bay St., Toronto, Can. I Pacillc Coast . .  Edlson B'ldlng, 112 Bush StpS. Fran., Cal. Central . . . . . . . . . . . . . . . . . .  173 & 5 Adams Stl Chicag� 111. Pacillc Northwest . . .  Fleischner Building. ortland, Ore. 
�:;_i&iiii::::.������.��I��

I
�b�r.°�.

S
B·O:�:. M��: ��ge���.���.

I� .. .  ' . : : :  ·��'m':Jl��I%��XW;.'iri�� 
�:.��� �'fu�u��. �.��� .�.

e�����.
: : : :  : : : : : : :  : :.34· Viciori" · si;.e��.

i
SWe.:::1I�!�r. �:a!n�rr.{v�£;gT:-� 

TH E WA R D E N  M FC .  C O · ' I AN DUZEN,s sJteEaTm pUMP Germantown Jnnction, Phil a, P n .  

B O I L E R S  
HORIZONTA l" VEItT I CA I" L O C O M O T I V E  

Manning Vertical Boller, Large H. P. In small space. 
\Varden Purifier, insures clean water for boilerB. 

Atkinson Feed Water Heater, no back pressure on engine ar Send for Clltalof/1/A!. 

YO U HA VE SOMETHING 

Y COL UMBIA, 
wit" Pneumatic Tires. L ight, Strong, Durable, and fully guaranteed. 

P O P E  M FC .  CO.,  221 Columb ... Ave., Booton. 
12 Warren SI., N. Y. 291 Wabash Ave., Chicago. Factory, Hartford, Conn. 

ADJUSTABLE STOCKS AND DIES, 
universally acknowledged to be 

TlEEE BEST. 

(PUMP DEPARTMENT) 
C I N C I N N AT I ,  O .  

LEARN WATCH MAKING. Engraving. and kin 
dred branches. Send for Prospectus. CHICAGO WATCH 
MAKERS' INSTITUTE, 22 Van Buren Street. CHICAGO. 

WAT E R  WH E E L  

The Belknap Little Giant Water Motor 
Best Water Motor. most powerful and 

efficient machine on the market. 
Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 
Cyclone Colfee MlllB for Grocers' use. 

Combined Motor and Mill In one case, 
run by water or electricity. 

Writ/' for Circulars. 

IJ ANUARY 23, 1 892. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones. 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 

STROU DSBU RG, PA. 
161 WASHI N GTON ST. , N EW YORK. 

ESTA B1,ISHED 1 846. 
The Most Popular Scientific Paper in the World 

Only 83.00 a Year, lncluding Postage. 
W· ... kly-1i2 Numbers a Year. 

This widely circulated and splendldiy Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful Information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechantcs, Manufactures, 
Cbemlstry, ElectriCity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural Hlitory. 
etc. Complete list of patents each week. 

Terms of i'llIbscripti on .-one copy of tbe SCIEN­
TIFIC AMERICAN wtll be sent for one 1lNtr-52 number&­
postage prepaid, to any subscriber In the United States. 
Canada, or Mexico, on receipt of three doll llrs by the 
publishers ; six months, $1.50 ; tbree months, '1.00. 

Cl ubs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

Tbe safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed tnslde 
of envelopes, securely sealed, and correctly addr"""e4, 
seldom goes astray. but Is at the sender's risk. Addrellll 
all letters and make all orders. drafts, etc., payable to 

M U N N  & C O . ,  361 Broadway, N ew Y ork. 
-----0---

T H E  

Jdttttifit �mtritllU Jupplt.tnt 
This Is a separate and distinct publication from THII 

SCIENTIFIC AMERICAN. but Is uniform therewith In slle, 
every number containing sixteen large pages fnll of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. '.rHIC 
SCIENTIJrIC AMERICAN SUPPLEMENT Is published week­
ly, and Includes a very wide range of contents. It _ 
sents the most recent papers by eminent writers In all 
tbe principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy. Natural 
History. Geography, Archreology, Astronomy Chemis­
try. ElectriCity, Light, Heat, Mechanl""l Enl(inee.lng, 
Steam and Railway EngIneering. Mining, Iltllp Bnll<l.t.a. 
Marine Engineering, Photography, Technc>Jogy, M ..... n­
facturlng Industries, Sanitary EngIneering, Agriculture. 
Horticulture, Domestic Economy. Biography. Medlelne. 
etc. A vast amount of fresh and valuable Information 
obtainable In no otber publication. 

The most important Engineering ll'orks. Mechanism .. 
and Manufactures at home and abroad are lIlW!trated 
and described In the SUPPLEMENT. 

PrIce for tbe SUPPLEMENT for the United States and 
Canada, $5.00 a year ; or'One copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT. both' mailed 
for one year for f7.00. Single copies, 10 cents. Addr ..... and 
remit by postal order, express money order. or cheek, 

M U N N  & C O . ,  361 Broadway. New York, 
Pnblishers SCIENTIFIC AMICRICAN. 

-----0-----

�uilding �ditbJU. 
THE SClENTIJrIC AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION Is Issued monthly. f2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, eqqaJ 
to ,.bout two hundred ordinary book pages; formIng a 
large and splendid Magazine of Architecture, rlobiy 
adorned with elegant plates ;,n color,. and with other line 
engravings ; illustrating the most Interesting examples 
of modern architectnral construction and allied subjects. 

A speCial feature Is the presentation In each number 
of a variety of the latest and best plans for private resi­
dences, city and country, including those of very mod­
erate cost as well as the more expensive. Drawlnlls ln 
perspective and In color are given, togetber with fnn 
Plans, Specillcations, Sheets of Details. Estimates, etc. 

The elegance and cheapness of this magnillcent .. ork 
�.ave won for it the Largest Circulation of aDY 
Architectural publication In the world. Sold by all news­
dealers. $2.50 a year. Remit to 

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

I;r flr���� F /--- / -
� � : '�:;: 

CQI' I' <'R , \J a r  s " > • _ - - ,  
S\.l,'t-'t.� SR P. S. 0 B'< - SS\N \R''- . � � ... � � 

SY L P H  CYC LES R U N  EASY 
Hollow Perfection of cycle IDts.Duf&Cture ; no 
I' Deed now to ride spring Ie .. cycles orda-'''''8. pend on tires alone for comfort. Sylph �110 Frame deBtrooYS 

rai'n. Llght,sim� 
pie, strong. e"t ... fr . R.ouse-I>uryea (}y.Go. . 
16 G St. , Peoria. Ill. A GTS. WANTEO 

PRINTING INKS 
lJJ"' Send for 1891 Illustrated Catalogue and PrIce List. 

ARMSTRONG M FG, CO" Bridgeport, Conn. BELKNAP MOTOR CO" The SCI1l:NTIFIC AM1l:RICAN Is printed wltIl CJl,6.8, 
ENEU JOHNSON & CO.'S INK. Tenth .... Lo1IdIu'd 23 Plum St., Portland. Maine, U. S. A. Sts .• Philadelphia, and 41 ROBe St •• opp. Duane, Ii_York 

It will pay you if you have any money to invest either large 
or small su ms, to send for pamphlet " Investment 11S. Specu­
lation." Free to any one mentioning this paper. 
-Taylor &. RathvoD, Boston, New York or Denver. 
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