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THE MANUFACTURE OF WIRE GLASS AT TACONY, rode, or its fastenings may become loosened. so that it 
PHILADELPHIA, .PA. may be quite useless. Corrosion is especially to be 

The subject of protecting glazed skylights is one feared in railroad stations and train sheds. The gases 
which of late years has acquired additional importance. from the locomotive smokestacks is a source of corro­
The construction of large railroad depots illustrates sion, as the sulphurous fumes attack both copper and 
the tendency of the day. In such structures as the I iron. In such situations also it is found that large 
Grand Central Depot in this city, light is given to the sheets of glass tend to crack. 
interior by large skylights. These are placed in the We illustrate an experimental plant for the produc­
roof of the building and are of very large area. At a tion of wire glass, a substance designed to overcome 
height of nearly a hundred feet above the floor they are these difficulties. The product consists of rolled glass, 
a constant menace to life. The glass used in their con- with iron wire netting embedded in its own substance. 
struction is necessarily of considerable thickness. If it Thus the wire is hermetically inclosed, and is secure 
breaks and falls, the heavy sharp-edged pieces are per- from corrosion for any length of time. The machine 
fectly capable of inflicting a fatal blow. If a piece and process is the invention of Mr. Frank Sh umann, of 
were to fall upon a car roof it would very probably cut Philadelphia, Pa. At the works illustrated in our cut, 
its way through, and embed itself in the bottom of the as much as ten tons of the material was produced. The 
car if it did not go through that also. The force of the glass made under the conditions incident to experi­
blow of course depends on the size of the piece. Some mfmtal appliances was so perfect, and of such obvious 
extraordinary accounts have been given of the pene- merit. that it obtained the fullest appreciation from 
trative power of glass which has actually fallen from the architects and engineers of the country. 'Work is 
such a skylight. now in active progress on extensive plant and bUlld-

To prevent accidents of this kind a copper wire net- ings for the production of the new material in com­
work is often stretched over the framework of the sky- mercial quantities. 
light directly under the glass, or in some equivalent The general principle of operation is as follows: 
position, with a view of catching any pieces which may A glass rolling table with side ledges is provided. A 
be detached or broken loose. This is a partial solution three-roller carriage moves over it, running on the side 
of the difficulty only. The wire gauze is liable to cor- ledges. The glass is rolled out upon this table, the 

[$3.00 A YEAR. 
V\:'"Jf,EKLY. 

ledges regulating its thickness. Two of thfl rollers are 
smooth ; the central roller has a series of grooves run­
ning around it. Between the leading roller and the 
corrugated roller a slide is placed for the reception of 
a sheet of wire gauze. Arrangements are provided for 
traversing the rollers from end to end of the table. 

The rollers are hollow, and, in the experimental 
plant, red hot iron cores are introduced in them to 
heat them. 

The glass has been melted in an adjacent furnace. 
The sheet of wire gauze is h eated, and all is ready for 
the rolling. A proper quantity of melted glass is 
poured out upon the table, the hot sheet of wire gauze 
is placed in its carrier, and the roller carriage is 
started. As the carriage progresses a little, the wire is 
dropped. The first roller has rolled out the /!lass. 
The wire gauze strikes the partly fluid glass, and is 
drawn under the corrugated roller. This seizes it, and 
by its corrugations forces it into the pasty glass to the 
required depth. The compound mass then goes under 
the third roller, where it is rolled smooth, and the 
operation is completed. The sheet is now annealed in 
th e usual way, and is ready for use. 

By modifications in the apparatus various products 
may be obtained. The wire gauze may be heated so 
hot as to receive a corrugated contour, which it retains 
in the glass. It may on the other hand be worked at 
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so Iow a temperature as to lie quite fiat in the finished 
product. The corrugated roller may be adjusted to 
give it any desired depth in the glass. 

Sheets of wire glass six feet long, two feet wide and 
three-eighths of an inch thick have been rolled at the 
experimental plant in thirty-five seconds. 
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! NEW YORK AND BROOKLYN BRIDGE CABLE RAILWAY 

OPERATIONS DURING THE WEEK OF THE COLUM­

BUS FESTIVAL. 

Never was the bridge so crowded with people as dur­
ing the gala days of the Columbian anniversary. Com­
mencing on 

S
unday, October 9, 453 trains were dis­

patched, 392 of which had a headway of from 3 to 2 
minutes. 

On Monday 549 trains were dispatched, 120 of which 
had but 1% minutes' headway. Tuesday, 558 trains, 
212 at 172' minutes' headway. Wednesday, the rus}] 
day, 697 trains were dispatched, of which 346 were 
on 1% m

i
nutes' headway. The number of passen-

The American Wire 
G

lass 
C

o., of Tacony, Phila­
delphia, Pa., has been formed to exploit this invention. 
By the beginning of next year they expect to have in 
active operation their factory already alluded to, with a 
daily capacity of about 5,000 square feet of wire glass. 
The most improved appliances are to be used, so as to 
render the operations as nearly automatic as possible, 
Gas fuel will be used and the rollers will be heated by 
the same. 

TEltlUS FOR TIlE SCIENTIFIC AiUERICAN. gers carried was, on Sunday 99,309, Monday 188,677, 
One copy, one year, for the U. S., Canada or Mexico . .... . ..... . .. .. . . S:i 00 Tuesday 158,085, and on Wednesday 223,625, gradually One cOPY. six months, for the U. S., Canada or Mexico .. ... ........... 1 aO f II' ff t th The new product has other uses than those men­

tioned. It is to some extent burglar proof, It is not 
known what is the heaviest wire which can be used, 
but it is obvious that glass several inches thick with 
one or two sheets of heavy steel wire gauze embedded 
in its center would be very resistent to any attacks by 
burglars. For pavement lights it is also applicable, 
as it has great weight-sustaining power. A heavy 
man can walk and jump on one of the sheets made in 
the experimental works. Last not least is its power of 
resisting projectiles. It can be made so that a pistol 
ball will not penetrate it, thus affording a material for 
windows and other lights which will be secure from 
all ordinary missiles. 
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se throng by the foot and road way can 
tural publication in the world. unly be estImated, and probably reached the number • .' . 
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The recent address at 

S
t. 

G
eorge's, London, was de­

livered by Dr. Bowles, of Folkestone. The lecturer 
commenced by welcoming the new students, and urg­
ing them all to preserve the tradition that "a 

S
t. 

George's man is expected at all times and under all cir­
cnmstances to be a gentleman." The apprenticeship 
system was announced to be dead-defeated by the 
rapid march of science. This led to the main subject 
of the address, "the application of physics to physic." 
It was pointed out that all changes occurring in physio­
logical and pathological processes, formerly supposed 
to depend on that unknown quantity, "vital force," 
were really nothing more than the action of the recog-
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Spanish ElUtion of the Scientific American. have occurred. When we consider that one-half of the 

nized forces of nature on the organs and structures of 
the body. 

C
oughing, sneezing, snoring, etc., were all 

shown to have immediate origin in physical conditions. 
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Surgery is the proper application of the laws of phy- Contents. 
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way to minds trained in the laws of physics. Physi-
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ology, Medicine's forerunner and its handmaid, is 
steadily, step by step, and without prejudice, elucidat­
illg the ways and doings of animal life. By instruments 
of the most elaborate and delicate nature, by patient SCIENTIFIC AMERICAN SUPPLEMENT 
and continuous observation, by anatomical and histo­
logical searchings, and by the application of the laws 
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immense train service of Wednesday was run on 1% 
minutt:s' headway, without a break, we cannot but ac­
cord the highest praise to its management. 

• • I • 

PHOTOGRAPHY AT THE WORLD'S FAIR. 

When the question of granting photographers tae 
right to photograph, for a small fee, at the World's 
Fair grounds was submitted to the Ways and Means C

ommittee last spring, it was announced that no such 
privilege would be permitted, as it would interfere 
with the parties who might secure the sole right to 
photograph, from whom large payments were ex­
pected. 

As soon as this announcement was made, a move­
mbnt was inaugurated by the editor of the American 
Amateur Photographer to obtain the sentiments of 
the various photographic clubs and societies on the 
proposition to exclude the camera of tile amateur pho­
tographer, which resulted in nearly every organization 
disapproving the idea and urging the authorities, 
through special petitions, to reconsider their decision, 
on the ground that more money would be raised by 
admitting the camera at a small fee than could be 
derived by restricting the privilege to a few at a 
higher charge. 

We are gratified to be able to state that the desires 
of the amateur photographers have been substantially 
acceded to. It was officially announced on the 25th 
of October by the official photographer of the World's C

olumbian Exposition, Mr. 
C

. D. Arnold, that on and 
after that date" Hand cameras using plates up to and 
including 4 X 5 inches, without tripods, will be allowed 
within the grounds of the World's 

C
olumbian Exposi­

t.ion, on payment of a fee of two dollars in addition to 
the regular price of admission for each day. Cameras 
using stereoscopic lenses will not be admitted, however 
small the plate may be." 

This decision practically opens the grounds to photo­
graphers and will enable those desiring to secure pho­
tographs for themselves from their own point of view 
to do so. It is we think very creditable to the W c-ld's 
Fair authorities that they have decided to grant sume 
concessions to the amateur photographers, and will 
undoubtedly be the means of greatly increasing the 
amount of free advertising the fair will get, while the 
manufacturers and dealers in photographic materials 
will also greatly profit by the increased demand for 
their goods. 

----------- ��----------
Photographing the Sonnd of Vo",eIs. 

At the recent International Congress of Physiology 
at Liege, Professor Hermann demonstrated his method 
of photographing the sound of vowels. The vowels 
were sung out before one of Edison's phonographs. 
Immediately afterward they were reproduced very 
slowly, and the vibrations recorded by a microphone. 
The latter was furnished with a mirror, which reflected 
the light of an electric lamp upon a registering cylin­
der, covered with sensitized paper and protected by 
another cylinder with a small opening which gave pas­
sage to the rays of light from the reflector. By this 
means was obtained very distinct photographic traces, 
and the constancy was remarkable for the different 
letters. 

...... 

A MINE ON FIRE SINCE Hl58.-The burning mine at S
ummit Hill, near Mauch Chunk, Pa., has been on fire 

since 1858. 
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'J'he World's Fair after the DedIcation. I of three grains of sulphite to one of amidol, develop-

After the great success which attended the dedi- ment at once gradually begins and continues steadily 
catory exercises at 

C
hicago, a lull in the work of the until the negative is completed. The solution made 

fair seems to have ensued. This, however, is but an in these proportions also tested slightly acid_ These 
appearance. After the celebration was over, and after facts were ascertained after several experiments. 
the troops from all parts of the country had returned It is advisable to use only rain, melted ice water or 
or were en route to their respective· homes, the public distilled water, as water containing a lime or a similar 
attention has been directed to other channels. But alkali produces a turbidity and a precipitate. The 
the impressiveness of the recent ceremonies grows as strength of the solution recommended by the manu­
they are thought over_ The great building, with the facturers is, in our opinion, too great for convenient 
thousands of spectators, the band and chorus, the working, and instead of mixing the amidol and sul­
presence of so many eminent civilians, army and navy phite in one solution we prefer to mix the amidol fresh 
representatives, members of diplomatic corps, and the eltch time it is desired to develop a batch of plates_ 
like, was a worthy step in the way of progress of the 'l'he following method may be recommended: First, 
great work. After the interruption caused by the pro- prepare a stock solution of neutral sodium sulphite: 
ceedings the operations are again actively under way_ Sodium sulphite . . . . . . . . . . . . . . . . .... . . ... . .. . . ... 100 grs. 
The prospect is that America will produce not only an Water ....................................... _...... 1 oz. 
unequaled exposition of arts and industries, but that it To make a two ounce developer, dissolve eight grains 
will be conceived and executed in a period of time un- of amidol in one and three-quarter ounces of water, 
equaled in brevity for such an affair. then add two drachms and a half of the sodium sul-

The location of the site for the buildings is a very phite solution, pour this combined solution on the plate. 
recent event. Even the chosen city was an object of If no action is observed after a minute's time add half 
speculation until within a few months, and already the a drachm more of the stock solution; continue these 
city of the lakes has shown that her enterprise and additions ad libitum until the developer works up to 
energy are more than a matter of reputation. The the rapidity desired. By operating gradually in this 
buildings are nearly complete. Probably the greatest way, an overtimed plate may be developed perfectly 
assemblage of spectators ever gathered under similar without the addition of a bromide. 
conditions under one roof were witnesses of the pro- Amidol dissolved in distilled water changes from a 
gress already made. They found many of the great colorless solution in three hours to a dark clear ruby 
structures practically ready for occupancy. The par- red. The sulphite acts as a preserver and as an ac­
ticipants and spectators in general saw a great part of celerator_ A solution having 100 grains of sulphite to 
a veritable city of industry rising from the plain. 10 grains of amidol in distilled water changes in an 

The buildings harmonized well with the mass of open graduate exposed to the air from a colorless so­
humanity surrounding them. The route of the mili- lution to a deep orange in a week's time. In either 
tary procession, as it wound through the grounds, was case the sulphite keeps the solution clear. 
overshadowed by the buildings_ These formed a The formula recommended by the makers is: 
fitting background for the military parade. The Amidol . .  . . . . ... . . . . . . . .. . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . .  80 grs. 
water and bridges and other features of the grounds Sodium sulphite . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  800 .. 
added to the picturesque effect. Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 oz. 

Another element of interest was incident to the occa- To form the developer the above is diluted from 
sion. For the first time the grounds and buildings ap- t

h
ree to four times and a few drops of bromide may be 

peared with their proper concomitants of a great added if desired to check development. 
assemblage. The effect of the structures is not to be Taking two ounces of the above strong solution, we 
judged of as they stand isolated and untenanted_ added thereto in a graduate six ounces of water, which 
But when the isolation is destroyed by surrounding gave a solution of amidol equivalent to about three 
crowds, and when their interiors are filled with an im- grains to the ounce. 

W
ith this eight ounces we de­

mense concourse of people, some judgment can be veloped perfectly in a few minutes ten 10 x 12 bromide 
reached as to what the final effect will be_ In this as- prints. 
pect the celebration possessed peculiar interest_ The The rapidity of this developer, as well as its absolute 
suitability of the edifices for human occupancy was ft'eedom from stain, are its remarkable features, and 
tested. Their adaptability and power of harmonizing bring it up to an equal with the iron developer used 
"With a mass of humanity seemed perfect. The sense in the wet plate process. It acts as rapidly on a shut­
of desolation that the enormous empty structures ter-exposed plate as one having a time exposure, and 
have hitherto inspired was done away with. The builds up the density with equal rapidity, thereby 
hum of life gave a new and, as yet, unseen aspect to producing easily brilliant negatives. For all kinds of 
the scene; for, until the celebration, so great an plates or bromide paper it appears to be the most sim­
audience had never tenanted the great hall, and so pIe and perfect developer yet devised. For lantern 
many people had not yet visited the grounds in one slides it is admirable, giving high lights in clearness 
day. equal to the wet plate, while the density is regulated 

We have alluded to the scope of the celebration. by the amount of ami dol in the developer. 
The exposition commemorates an event in the world's 

W
e developed a shutter-exposed plate in less than 

history. It is no national or municipal event that has two minutes to full density where usually it takes ten. 
called forth the fair. America felt that her turn had It will be seen also that no alkali is required, in fact 
come in the family of nations to hold an exposition. an alkali added to a plain solution of ami dol, after 
The lapse of four hur��L'ed years has produced the being on a plate for five minutes, produces no result 
anniversary it celebrates. Unequaled in this feature, except to oxidize the solution and turn it quickly to a 
it is to be hoped that all will progress to a favorable deep ruby red. The new developer is one of the best 
issue. That such will be the case it is hard to doubt. improvements that has been made. 
So much has been done that the future is secure_ The 
fair will be in fact as in its origin a celebration worthy 
of its historical anniversary. 

• • • •  
AlIlidol-a Ne,v Photographic Developer. W

hen. in the fall of 1889, we found that eikonogen 
was what may be termed a universal developer, work­
ing equally as well in the development of negatives 
and positives either on plates or paper, we were certain 
that further improvements would be made, as the in­
troduction of hydroquinone and eikonogen opened a 
new field in developing agents. Previous to that time 
the ferrous oxalate and pyro developers were used 
almost ex<5lusively_ Last year the para-amidophenol 
developer was introduced, and was accelerated in its 
action by the use of a caustic alkali or a carbonate, 
particularly carbonate of potash. 

The claims for these improved developers were that 
they possessed unusual oxidizing power on the gelatine 
bromide film, but would not, even in prolonged de­
velopment, cause it to stain. 

The newest chemical of the same class is called 
" amidol," which is a diamidophenoL It has lately 
been introduced into this country, and possesses un­
usual characteristics as a photographic developer_ It 
is supplied in minute grayish white crystals, resemb­
ling those of hydroquinone. It is almost as soluble in 
cold water as pyro, and requires no other accelerator 
to produce developing action than the sodium sulphite, 
so long used as a preservative in other developers. A 
plain solution of amidol dissolved in distilled water 
tests acid with blue litmus paper. By itself, poured 
on a plate having had a time exposure, after five min­
ntes' action no image is discernible; but by adding a 
solution of sodium sulphite until there is an equivalent 

Cheese. 

Experiments have been made at the 
N

ew York 
Agricultural Experimental Station in conjunction with 
the New York State Dairy 

C
ommission. 

The details of these experiments are given in the 
Bulletin No_ 43, published at the 

G
eneva 

S
tation, N. 

Y., from which we cull the following summary: 
Fat.-The amount of fat lost in the whey increased 

in some cases and decreased in others, when the amount 
of fat in the milk increased. 

The average amount of fat lost in the whey in all the 
experiments was 0'29 pounds (about 472' ounces) for 100 
pounds of milk, which was about 7'5 per cent of the fat 
in the milk. In the factory experiments, the average 
loss of fat was about 9 per cent of the fat in the milk; 
while, in the station experiments, the average loss was 
about 7 per cent of the fat in the milk. 

Casein and Albumen. -The amount of casein and 
albumen lost in the whey increased quite uniformly 
when the casein and albumen in the milk increased. 

The average amount of casein and albumen lost in 
the whey in all the experiments was 0'74 pound (about 
12 ounces) for 100 pounds of milk, averaging 0'64 pound 
in the factory and 0'81 pound in the Rtation experi­
ments. From 23'5 to 24 per cent of the casein and albu­
men in the milk was lost, the proportion of loss being 
quite uniform in all the experiments. 

Of the 0'74 pound (or 12 ounces) of casein and albu­
men lost, 0'15 pound (about 272' ounces) consisted of 
casein and 0'59 pound (about 972' ounces) of albumen. 
About 6 per cent of the casein and 82 per cent of the 
albumen in the milk was lost, on an average. 

In the various lots of milk used there were, on an 
average, 2'4 pom

i
ds of casein and 0'72 poun

d 
of albu-

men, or for every pound of albumen there were about 
3'3 pounds of casein. 

The proportion of fat in the cheese increased, as a 
rule, when the amount of fat in the milk increased, but 
the increase of fat in the cheese was not uniform with 
the increase of fat in the milk. Green cheese, made 
from factory milk that contained about 3 pounds of fat 
in 100 pounds of milk, contained about 33 pounds of 
fat in 100 pounds of cream. 

C
heese made from whole 

milk, to which cream had been added, and which con­
tained 6 pounds of fat in one hundred pounds of milk, 
contained 42 pounds of fat in 100 pounds of cheese. C

heese made from milk containing about 3-35 pounds 
of fat in 100 pounds of milk contained about 35 pounds 
of fat in 100 pounds of cheese. When the milk con­
tained about 4'25 pounds of fat in 100 pounds of milk, 
the cheese contained from 36 to 36'5 pounds of fat in 
100 pounds of cheese. In case of milk, partially skim­
med, containing 3'56 pounds of fat in 100 pounds of 
milk, the cheese contai.ned nearly 32 pounds of fat in 
100 pounds of cheese. 

Rasing a comparison of results upon the water-free 
cheese. instead of green cheese, we obtain results that 
are quite similar in their relations. 

In general, the fat exercised a greater influence upon 
the composition of the cheese than any other consti­
tuent of the milk. 

In the cheese made from the normal milks, the 
amount of casein and albumen in one hundred pounds 
of cheese was a fairly uniform quantity, varying in 
the green chee!'p, from 22 to 24 pounds and in the 
water-free cheese varying from 36 to 38 pounds. The 
milks containing least fat made cheese containing a 
little more casein and albumen. Skimming the milk 
partially increased largely the amount of casein and 
albumen in the cheese, while adding cream to whole 
milk diminished the amount of casein and albumen in 
the cheese_ 

The results appear to indicate that in cheese made 
form normal milk containing from 3 to 4 '25 pounds of 
fat in one hundred pounds of milk, there should be 
about 1'4 pounds to 1'5 of fat for one pound of casein 
and albumen in the water-free cheese. Partial skim­
ming reduced this ratio to 1'22 pounds, while addition 
of cream raised it to over 2 pounds. 

Of the increased yield of cheese obtained in the va­
rious experiments, nearly one-half of the increase, on 
an average, was due to an increase of fat in the milk 
from which the cheese was made. 

The amount of fat retained in the cheese made from 
one hundred pounds of milk increased when the 
amount of fat in the milk increased, but not with exact 
uniformity. 

On an average, the increase of casein and albumen 
in the milk produced a little over one-fifth of the in­
creased yield of cheese observed in the various experi­
ments. 

The amount of casein and albumen retained in the 
cheese made from one hundred pounds of milk in­
creased quite uniformly when the amount of casein 
and albumen in the milk increased. 

Water.-About one-third of the increased yield of 
cheese was due to an increased amount of water re­
tained in the cheese. 

The amount of water retained in the cheese made 
from one hundred pounds of milk was quite variable, 
and increased when either the fat or casein and albu­
men in the milk increased. 

Pounds of Cheese Made from Milk.-Of the factory 
milk, there were required, on an average, 11'4 pounds 
to make one pound of cheese. 

Of the station milk, S'8 pounds sufficed to make one 
pound of cheese. 

The low yield of cheese from the factory milk was 
mainly due to the small amount of fat, casein, and 
albumen contained in it, that is, to the poor quality of 
the milk ; and, in addition, the loss in manufacture 
was a little greater_ The poor quality of the milk was 
probably due to the fact that the cows were in the 
earlier stage of their period of lactation. 

Variation in Amount of Rennet Used.-In two sets 
of comparisons, only one case showed any difference 
in loss of fat, casein, and albumen, and this was when 
the amount of rennet used was much less than the 
usual amount. No difference of yield was 3hown that 
could be attributed to variation in the amount of ren­
net used. 

Cutting Curd in Hard and Soft Condition. -In two 
sets of comparisons, one case of soft cutting gave a 
little larger loss of fat and casein. In one case the soft 
cut curd gave a little larger yield, owing mainly to the 
retention of more moisture. 

The loss of weight varied, for the first month, from 
5-5 to 8'87 pounds, and averaged 6'95 pounds for each 
hm.dred pounds of green cheese_ 

• • • 
ORDINARY grated horse-radish, eaten at frequent 

intervals during the day and in connection with food 
at the table, if food is eaten at all, has been found 
remarkably efficacious in banishing the distressing 
cough that frequently lingers after all the other symp­
toms of the grip have gone. It can do no harm to try 
it, at all events. 
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PLAINFIELD, N. J., WATER WORKS. to it by a (j in. pipe. At the eenter of the 12 in. pipe falling down into the stand pipe. This 20 in. pipe is  
An underground river, with the clearest and purest are three large valves which turn the water on or off securely braced to the sides of  stand pipe with angle 

of water, has been discovered near the city of Plain- from the pumping station, a small valve being also at- iron braees bolted to the sides, and hft.s two valves, oue 
field, N. J. A few months ago the water company be- tached to each well. Each well has at its bottom a at 50 ft. and the other at 100 ft. from the ground, which 
gan to drive wells, and, after going over about five 12 ft. strainer. The earth through which these wells can be opened and closed from the outside of staud 
sqaare miles of country and striking inferior quali- are driven is a hard shale, running down to a depth of pipe. 'l'he foundation for the stand pipe is 10 ft. in 
ties of water, they struek pure water at Netherwood 27 ft. It is so compact that no drainage or surface depth and 33 ft. in diameter, and is made of cracked 
Station, on a line with the Central Railroad, two miles water can get through it, and below it is a bed of sand stone and cement, 10 ft. bolts, 2 in. in diameter, secure­
this side of the city. at the depth of fifty feet. Here and gravel, through whieh the pure and clear water ly fastening the stand pipe to the foundation. This 
they sunk a number of wells, and then made a test. flows. The wells run down to the depth of 20 ft. into pipe holds 515, 000 gallons, and has a pressure at the 
After pumping seven days and nights, drawing out of this bed, the gravel in which is smooth and polished, bottom of 62Yz lb. There is a fall of 25 ft. from the 

NEW WATER WORKS AT PLAINFIELD, N. J. 
the earth 2, 000,000 gaIlol1E of pure water e"ery twenty_ showing that the water is constantly moving. The 
four hours, and their test tubes showing no decided natural force of this underground river brings the 
fall, it was concluded that they had an inexhaustible water up to within 18 ft. of the surface. Two Worth­
supply. Twenty six-inch wells were then sunk to the ington compound condensing pumps with 18 in. stroke 
depth of 50 ft., the wells being about 50 ft. apart and are used for drawing water from the wells and forcing 
sunk in a zigzag manner for a distance of 1, 000 ft. it up into the stand pipe. The pumping capacity of 
Running between these wells is a pipe, which is at- these pumps is 5, 000,000 gallons every 24 hours, 
tached to the end wells. This pipe is 6 in. at the ends, and the pumps are run with 80 lb. pressure of steam. 
increasing in size as it runs toward the center up to The stand pipe is 25 ft. in diameter and 140 ft. in 
12 in., changing in size about every 125 ft. Each sec- height. and is made of wrought iron plates of four 
tion of pipe rests on two saddles, the saddles fitting different sizes %" %, Yz, and % in., in twenty-eight tiers 
over the top of a post 5 ft. in length, which rests on a and double bolted. The water is forced up through a 
founuation of lumber 3 ft. square. The wells are 20 in. pipe, running up the center of stand pipe, to a 
a.bout 8 ft. from this pipe on each side and connected height of 144 ft., the water flowing over the top and 

station to the city of Plainfield. There are twenty 
seven miles of pipe laid in the city. Water is also 
furnished to the city of Elizabeth, N. J., to the extent 
of 1, 500,000 gallons daily. The water analysis is: 
Total solid, 8'86 ; chlorine, 0'44 ; free ammonia, 0'001: 
albumenoid, 0'0058 ; and the temperature of the water 
as it comes from the wells is 52 degrees. 

The cost of the water works is about $450.000. 

A NEW material, called rubber velvet, is made by 
sprinkling powdered felt of any color over rubber 
cloth while the latter is hot and soft ; the result looks 
like felt cloth, but is elastic, waterproof and exceed­
ingly light. 
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Lake Stealller", 

The Owego is the fastest steamer on the lakes, hav­
ing made the run from Buffalo to Chicago, 889 miles, 
in 54 hours and 15 minutes-16'4 miles per hour. With 
her sister ship, the Chemung, she has the finest coef­
ficient of displacement of any steamer on the lakes, and 
on her regular runs develops more power than any 
other lake vessel. At 80 revolutions and with 160 
pounds of steam the Owego's engines, the largest on 
the lakes, developed 2,606 horse power. Her engines 
are 28, 427:], and 72 by 54 inches stroke. Smaller steam­
ers make 12 and 14 miles an hour with from 1, 200 to 
1,400 horse power and carry almost twice as much. 
This is only an example showing the great amount of 
power required to add a mile to the normal speed.c­
Marine Review. 

• • • 
NEW BROAD STREET STATION AT PHILADELPHIA. 

We show in this issue a perspective view, reproduced 
from the architect's drawing, of the new passenger sta­
tion of the Pennsylvania railroad at Broad Street, Phila­
delphia. The drawing explains itself and little descrip­
tion is necessary. It will be observed that the existing 
station, which appears at the extreme right of the cut, 
will remain of the same height as at present. The 

J titutifit �tUtritau. 
AN IMPROVED COTTON PICKER. 

The cotton picking machine shown in the illustra­
tion is of simple and inexpensive construction, as com-

HYDE'S COT TON PICKER. 

pared with many other devices which have been 
brought forward for facilitating the gathering of the 

also be delivered into the wagon, 6. An electric or 
other motor may be employed, if desired, in which 
power may be stored to operate the fan while the 
wagon is at a standstill long enough to permit the 
picking of all the cotton within reach. It is designed 
that foul' 01' more of the pickers shall be connected 
with the tubular conveyers on each side, each operator 
holding in each hand a pickel', which is held succes­
sively to the different heads of the cotton plants in 
reach. '1'he pickel' is inclosed in a shell having a han­
dle to be grasped by the operator, a sleeve in this shell 
having a slot in each side, in which work oppositely 
arranged fans. The shafts of these fans carry pinions, 
which operate cranks attached to reciprocating al'IIlS 
on the sides of the sleeve, the front ends of these arms 
being bent inwardly and terminating in claws 01' 
fingers. The small fan wheels in the pickers are ro­
tated by the suction caused in the conveyers as the 
main fan is revolved, and a rapid reciprocating motion 
is thus communicated to the pickel' arms, the toothed 
jaws of which detach the cotton from the boll and 
throw it back, the wings of the small fan wheels aiding 
in taking the cotton from the picker jaws, and the suc­
tion carrying the picked cotton through the flexible 
tubes to the receiver. The inventor of this machine 

has lived in the cotton country all his life, 
and the illlprovement is the result of much 
experimenting. It is said that by the use 
of this apparatus one man can pick 1,000 
pounds of seed cotton in a day of ten hoUl's. 

...... 

Varnish for Celluloid Negatives, 

most novel feature of the completed build­
ing will be the arcade, extending over a 
portion of the sidewalk throughout the en­
tire front and a part of the sides. At the 
extreme left of this arcade is a platform ex­
tending out to the curb line. This platform 
is on the track level and affords a convenient 
means of transferring baggage from the sta­
tion to wagons without lifting it. The cur­
rents of arriving and departing passengers 
are entirely separated, the main exit being 
on the Market Street side. The east front 
has a large number of entrances. The prin­
cipal entrance for the offices in the upper 
stories will be at the main entrance, corner 
of Broad and Market, and at the corner of 
Fifteenth and Filbert. Definite plans for 

HYDE'S COTTON PICKER-MECHANISM OF THE PICKER." 

We are often asked for a formula for a 
varnish for negatives on celluloid films that 
will not attack the celluloid. Here is one 
that answers well in our hands: White lac, 
or pale orange lac, foul' ounces ; methy­
lated spirit, eight ounces. When dis­
solved, add liquor ammonire, six ounces, 
and boiling water half a pint, and after­
ward a drachm and a half of glycerine. 

the upper floors have not yet been made, but it is est i- I cotton crop, and is designe(l in ib; operation to siulU­
mated that there will be about 200 offices, so as to ac- , late the action of the hand m; nearly as possible. The 
commodate all the officers and clerks now housed at II improvement has been patented by Mr. Thomas B. 
Fourth and Wal nut Streets. Hyde, of Taylor, Texas. '1'he apparatus is mounted in 

The train shed is 307 feet by 707 feet, and will be 140 I a wagon to be drawn over the field, a fan case, 1, being 
feet high at the center. The main arches have a clear connected with tubular conveyers, 2, having flexible 
span of 294 feet and a clear height of 104\'\l feet. The extensions, 3, at the ends of which are the" pickers," 
structure will require 3, 000 tons of iron, and there will 4, the mechanism of which is shown in one of the 
be about 1% acres of glass in the roof. The officers of views. The power to operate the fan is preferably ob­
the road, who have made careful comparisons, state tained by belting from one of the wheels of the vehicle 
that this train shed will be the largest in the world, to a spring motor, 7, the latter being connected by 
larger even than those of the Midland, the London, another belt with the fan shaft, 8, the cotton being 
Chatham & Dovel', and others in London.-Railroad drawn up through the flexible tubes, by the suction 
Gazette. thus made, to a suitable receptacle, 5, whence it lllay 

This solution may be filtered, or it may be allowed to 
stand and settle and the clearer portion decanted. It 
will generally ha ye a somewhat opalescent or turbid 
appearance, but that may be disregarded, as it will 
not affect the negative. The mode of using is this: 
After the negative has been fixed and washed, it is 
thoroughly drained. The varnish is then poured into 
a dish and the negative immersed and allowed to soak 
for a few minutes. It is then taken out and pinned by 
one corner to the edge of a shelf 01' other convenient 
article to dry. This varnish will also answer for nega­
tives on glass, and it may be applied while the film is  
sti I moist ; but. on the whole, for glass negatives a 

good spirit varnish is to be preferred. 

NEW BROAD STREET STATION OF THE PENNSYLVANIA RAILROAD, PHILADELPHIA PA 
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Jeitniifit 1tUttitlU. 
Mistakes in a Boller Room. taining to read an article which tells you something art of the cook has to be in voked, which, while making T

he Locomotive 
t

ells the following story, and the which you knew before and which you can indorse, it more 
"

savory," causes it often, when so served, to 
editor vouches for its accuracy: but you learn nothing by reading it. It requires an be an offense to the stomach. The usual mode of serv-

A short time ago our attention was called to some effort to read an article which contains real info.rma- ing tripe in tbis country is to boil it with milk and 
most remarkable doings in a boiler room, which we tion, howevel" p

l
ainly expressed. It has to be studied, onions, and there can be little doubt that such a com­

proceed to relate. The boiler was ol"igiually built to I applied, digested, criticised, the suggestions raised by bination is not particularly digestible. Tripe is 
al

so 
furnish power, and was good for about 75 pounds steam its perusal have to be followed out to tbeir conclu- sometimes fried in battel", but unless very cal"efu

il
y 

pressure; but it is now used only for heating purposes. sions, and to conscientiously read an article of tbis cooked it is apt to become leathery. If only plainly S
ome of the steam and return valves to the large coils cbaracter is a task wbich a man is inclined to shirk 

b
oiled in water it requires a considera

b
le amount of 

leaked about the stems, and the owner of the boiler, just as a lazy man might shirk a physical task. But condiments in tbe shape of salt, peP'l)er, and mustard 
instead of sending for a steam fitter to repack them, compare the man who shirks with the man who reads, to make it acceptable to the palate. '.r

h
erefore tripe, as 

called in a plumber. The plumber, being busy, sent and you will find in 
t

be first a mental bungler, in the usually cooked, though an excellent dish for strong 
his boy belper. The boy began work on some of the ' second the acute and able thinker, the man wbose stomachs, is, owing to tbe ingredients added to it, not 
valves that were within sight of the boiler front, but head saves his hands and who is valued, respected, always ' so suitable for persons of weak digestion as has 
being troubled by the steam tbat escaped, he shut off and trusted with the conduct of work and the admin- been supposed.-L ancet. 
the steam valves, leaving the return valves open. The istration of affairs, and rewarded accordingly. 

A
lways • 4 . ,  • 

coils were lal"ge, and when the steam in them had con- read a li
t

tle ahead of yourself. Read matter which re- Something Abont Paper Making. 

densed, water began to back up from the boiler, for quires an effort upon your part to understand. The A handsomely illustrated pamphlet on paper mak­
tbere was no check valve on the returns. As the boy effort will not only place you upon a higber in

t
ellec- ing has lately been issued by Messrs. Vernon Brothers 

worked away he noticed that the water in the gauge tual plane, but the mental exercise will develop a habi
t 

& 
C

o. , tbe well known paper dealers of this city, from 
glass was going down somewhat rapidly, and also that of accurate thinking which will be of more value to which we take the following: 
the steam pressure was rising. He did not know where you than volumes of average matter read only to be For many centuries tbe stalks of the papyrus were 
the water was going to, nor did he know how to feed it forgotten.-

P
ower. I used by tbe nations living about the Mediterranean 

more; but he thought that if he opened the furnace - ' . ,  - in the manufacture of a material w
b

ich served them 
door, and so cbecked the fires, tbe evaporation and the AN ADJUSTABLE CORNER SHELF. for writing upon, and for wrapping purposes. 
rise of pressure would proceed much more slowly. 

T
he illustration represents a corner 

b
racket she The papyrus is an aquatic plant having a soft cellu-

Jumping down into the pit in front of the boiler, he having simple attachments adapting it for a secm l'tr flower stem. This stem, of a triangular shape, 
opened what he thought, in the darkness, were the fire but removable connection with the walls of a room, grew from ten to twenty feet in height, and from its 
doors, but it appeared subsequently that he did open without the use of tools. In the picture the shelf it- thin coats or pellicles the paper was made. These were 
the ash-pit doors, this making matters worse instead self is shown as made of glass, through which may be separated by means of pins, or pointed mussel sbells, 
of better. The fire brightened up and the pressure be- seen 

t
he locking devices on its under side, whereby the and spread on a table sprinkled with water. On the 

gan to rise rapidly and the water level to go down. shelf is secured in position in the corner of a room. first layer of tbese slips a second was placed crosswise, 
The boy was greatly troubled at this, and when tbe I The shelf, however, may be made of wood or other so as to form a sheet of convenient thickness, which, 
rubber diaphragm in 

t
be damper regulator burst from after being pressed and dried in the sun, was polished 

the increasing pressure, he 
"

went all to pieces," as the with a shell or other hard and smooth substance. 
saying is, and ran for his boss. Twenty sheets was the utmost that could be separated 

The boiler being originally intended for furnishing from one stalk, and those nearest the pith made the 
power, the sa

f
ety valve coul

d 
not be set to blow at less finest paper. 

than about twenty pounds, while the damper regulator The principal manufacture of papyrus was carried on 
was designed to carry not more than six pounds or seven for a long time in Alexandria, and Europe and Asia 
pounds, so that its diaphragm burst, naturally enougb, were supplied therefrom during several centuries. 
before the blowing-off point of the safety valve was The art of making paper from fibrous matter reduced 
reached. The plumber came in haste and found the to a pulp in water appears to have been first discover-
people in the building overhead badly frightened, and ed by the Chinese about eighteen hundred years ago. 
the boiler room filled with steam, so that he could not Chinese paper is made from the inner bark of the bam-
make out precisely wbat had happened. He told the boo and mulberry trees, hempen rags, etc. 
boy how to turn on the feed, however, and that well- One description of tbe bark paper of 

C
hina is as fol-

meaning but badly " rattled " individual went to the lows: 
back end of tbe setting, and, instead of opening the " The small branches of a tree resembling tbe mulber-
plug-cock in the feed pipe, he opened the plug-cock in ry (Broussonesia) are boiled in lye to loosen the bark ; 
the blow-off pipe, which only added to the noise and this is then macerated in water for several days, the 
confusion. Meanwhile, the plumber hauled the fire outer part scraped off, and the inner part boiled and 
out onto some pine boards tbat the regular attendant agitated in lye until it separates into fibers. It is theH 
had laid in the damp pit. The boards took fire, and washed in a pan or sieve and worked by the hands into 
smoke was soon added to the escaping steam, to the a pulp, which is afterward spread upon a table, and 
intense horror of the occupants of the building, who beaten fine with a mallet. The pulp is next placed in 
by this time were on the other side of the street. When a tub containing an infusion of rice and a root called 
the fire had been hauled and tbe danger averted, the oveni, and thoroughly stirred to mix the materials. Tbe 
plumber soon learned the cause of the disturbance, sheets are formed by dipping a mould made of strips 
and quiet was speedily restored by shutting off the of bulrushes confined in a frame into the vat contain-
damper regulator and the blow-off, and throwing a ing the pulp, and are, after moulding, laid one on 
few buckets of water on tbe burning boards. It seems LEGG'S CORNER BRACKET SHELF. another, with strips of reed between. A board and 
hardly possible that such a succession of mistakes could weights are laid on the pile to express the wa

t
er, and 

follow one a
f

ter another in so orderly a manner, but we material, and in several pieces hinged together, so as they are then separated and dried in the sun.
" 

can testify, from personal observation, that they did. to be collapsible, tbat it may be packed in small space. The 
S

aracens are supposed by their conquests in A
nd we may a

d
d 

t
hat not long afterward, when the The locking mechanism for engagement with the side 

B
ucharia, about the year 704, to have acquired the art 

boiler was out of use, a coal dealer put 100 tons or so of walls consists of pivoted D-shaped pieces, A A, on one of making cotton paper, and substituted it for the pa­
coal into tbe same boiler room, p

i
ling it up in such a member of each of which is a prong adapted to enter pyrus. In tbe eight

b 
century the 

S
aracens conquered 

manner tbat some of it ran down into the open man- the wall, while the other member has a toothed surface 
S

pain, and through that peninsula the art of making 
bole, and the re8t of it covered up the blow-off pipe and to be engaged by a pawl, B. after the prong is forced paper reached the rest of Europe. 
the rear door of the setting, which were both open, so into the wall, a thumb-piece forming the end of this The oldest manuscript written on cotton paper in 
that there was plenty of trouble digging them out be- member, and facilitating the forcing of the prong into Eng

l
and is in the Bodleian 

C
ollection of the British 

fore the boiler eould be started again. the wall. 
N

ear the rear angle of tbe shelf a slotted pin, I Museum, and bears date 1049. The most ancient manu-
• ' . '  -

C
, is secured in position to be conveniently projected script on tbe same 

�
aterial in 1.he. L�brary of Paris is 

'.'be A rt of' Thinking. or withdrawn, by means of a screw passing tbrough dated 105? In 1080 A.D. t
h

e 
C

hrIstIan suc
?

essors of 
Did you ever notice how bunglingly some men th

i
nk? the slot. The ornamental front edge of the shelf is the 

S
pamsh 

S
aracens made paper of rags Instead of 

There is as much or more difference in the way men removably secured in position by pins engaging slots raw cotton, w
b

ich is recognized by its yellowness and 
use their mental faculties as there is in the way they in the upper border. It will be seen that this shelf can br

i
ttleness. A very early specimen of linen paper is 

use their tools. Just as one man will proceed deftly be quickly put up or taken down, being placed where found in a manuscript bearing date 1100 A.D. 
and systematically to the accomplishment of a piece of it will afford the best position for displaying bric-a-brac In 1390 

U
lman 

S
trother established a paper mill at 

work with every
t

hing conveniently at hand, every etc., thus also utilizing and ornamenting unused cor
� N

uremberg, in Bavaria, operated by two rollers, wh
i
ch 

motion intelligently directed to the furtherance of the ners. The improvement has been patented by Mr. J. set in motion eighteen stampers. This 
iuil

icated the 
main purpose, and an expedient ready for every irregu- D. Legg, of Long Eddy, 

N
. Y. , of whom further par- process of pulping the fiber by beating, w

h
ich continu­l

arity or difficulty which presents itself, so the ready ticulars may be obtained and the shelf is being ed in use for nearly four centuries. 
thinker proceeds at once in a right line to the pith of manufactured by the Joy '& 

S
eliger Co. of Newark In 1690 the first paper mill was established in America 

a subject, sifting out the extraneous matter, defining 
N

. J. 
" by one William Rittinghuysen, now spelled Ritten-

the main point, and bringing to bear upon It all his • , • • • house, a native of Broich, in Holland, who emigrated 
available i nformation. On the otber hand, a clumsy Tripe. to 

G
ermantown, Pa. , being one of its first settlers. H e, 

tbinker will cbase a question up one side and down the 
W

e have 
b

een challenged to pronounce an opinion in company with William Bradford, established the 
other, without getting anywhere or arriving at any re- on the dietetic virtues of tripe, an article of food which mill at Roxborough, near Philadelphia, on a small 
levant conclusion. is largely consumed in certain parts of the country, es- stream called Paper Mill Run. The paper was made 

The mental like the manual faculties are susceptible pecially during the winter months. Tripe consists of from linen rags, tbe product of flax which was raised in 
and require cultivation. It is only by practice and the soft muscular walls and mucous membrane of the the vicinity and manufactured into wearing apparel. 
continual use that the dexterity and skill of the expert stomach of ruminant animals, with a small proportion Tbe second mill was erected in 1710, in that part of 
machinist or other manipulator are acquired. 

N
o of delicate omental fat adhering, from whicb, however, Germantown, Pa., called 

C
refeld, on a small stream 

matter how naturally ingenious and handy a man all fibrous portions of the serous covering, or perito- tbat emptied into the Wissahickon 
C

reek, near the 
may be, he will lack deftness when placed upon work neum, have been removed. From freqnent experiments manor of 

S
pringfield, by William De Wees, a brother­

to which he is entirely unaccustomed. In order to it has been proved that tripe stands high in the list of in-law of 
N

icbolas 
R

ittenbouse, son of tbe first paper 
think with facility a man must be accustomed to albuminous substances that are quickly acted on maker. 
thinking. It is one thing to let the mind roam about by the gastric juice and reduced to a state of solution, In 1729 a paper mill was erected upon 

C
hester 

C
reek, 

among the things one kno ws, and anotber to put it and bas, therefore, acquired a reputation for digesti- Delaware 
C

ounty, Pa., by Thomas Wilcox. In 1870 
hard at work and keep it there, grinding at something bility. But plain boiled tripe in itself is a very insip

i
d paper was still made there by hand. The first paper 

you do not know, but want to. It is easy and enter- article of food, and in order to make it palatable the mill of 
M

assac
h

usetts with 
l
egislative aid was erected 
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Ll 1730, at Milton. Daniel Henchman, an enterprising I As a consequence, many people went into the manu- l Scientific Research In Medicine. 

bookseller of Boston, was the probable owner. In facturing : mills were multiplied amazingly at every I Numerous plants which had once a most evil repu­
these early stages of the paper development rags were available water power ; all sorts of enterprises for the I tation, and were shunned on account of their virulent 
scarce, the importation not being thought of, and peo- manufacture were started-wood pulp, straw pulp, I poisonous properties, have of recent years been made 
pIe were exhorted in all ways to save their rags. bamboo, side flags, etc. subservient to the wants of man. The umbsuli, a 

In 1769 it was announced in the Boston News Letter In 1800 a reward of 8, 000 francs was granted by the species of strophanthus which yielded the well known 
that " the bell cart will go through Boston before the French government to Robert for the invention of South African arrow poison, has been found of incal­
end of next month to collect rags for the paper mills at what is known as the Fourdrinier machine. Donkin culable benefit in cardiac disease. Urari, another 
Milton, when all people that will encourage the paper completed his first machine, acting on the ideas of arrow poison, obtained from Strychnos toxi/era, a na­
manufactory may dispose of them ! "  The following Robert, in 1803 ; and in the succeeding year Henry and tive of the Orinoco and Amazonian forests, probably 
lines were appended to stir the public zeal : Sealy Fourdrinier (wealthy stationers of London) pur- mixed with the juice of other species, is one of the 

" Rags are as beauties which concealed lie, chased the patents of Didot and Gamble. These gen- most valuable of the drugs used in physiological ex-
But when in paper how it  charms the eye ; tlemen may be considered the great introducers of ma- periment. The celebrated ordeal bean of Old Calabar, 
Pray save your rags, and beauties to discover, chine-made paper, and, like many other projectors, Physostigma venenosum, a plant so deadly as to be or-
For paper truly every one's a lover. were rewarded by impoverishment. dered to be destroyed by a thoughtless government, 
By the pen and press such knowledge is displayed It was Mr. Thomas Barrett, of St. Mary's, England, has yielded under careful research a powerful sedative 
As wouldn't exist if  paper were not made, who obtained a patent for inserting the water mark to the spinal cord and valuable agent in ophthalmic 
Wisdom of things mysterious, divine, and maker's name to a continuous paper, so as to re- cases. Another African ordeal poison was yielded by 
Illustriously doth on paper shine." semble in every respect paper mad e by hand. This in- ErythrophllEum guineense, the sassy of the Gambia, 

At the beginning of the revolution there were three genious man also invented a mode of making iron rolls and casa of the Congo. The bark on infusion yields 
small mills in Massachusetts and one (" out of repair ") for finishing paper. " red water, " the material used in the ordeal. In 
in Rhode Island. The amount of paper turned out, of The methods of producing paper have been revolu- medicine casa is useful in the treatment of cardiac 
course, fell far short of the demand, and the quality tionized within a few years by the invention of wood dropsy and hemorrhage. One of the most deadly 
was poor. The people had not acquired the habit of pulp. There are three kinds used-ground wood, soda- plants of the West Indies, formerly a stock poison of 
saving rags, and, therefore, stock for the manufacturer process wood, and sulphite-process wood ; the two lat- the Obeahs, and probably ;;till in use in Hayti, is 
of paper was ·obtained with great difficulty. Every- ter are not wood in either physical or chemical proper- Urechites suberecta. Now this plant is recognized as 
thing that could possibly be used for the purpose was ties, but cellulose, similar to cotton in appearance and a cure for yellow fever. Jamaica dogwood (Piscidia 
ground up with the rags, and the result, both in color nature. erythrina) used by natives as a fish poison, appears in 
and texture, was sometimes peculiar, to say the least. Ground wood was first invented in Germany in 1847, the United States Pharmacop(l)ia as an anodyne and 

The Massachusetts House of Representatives, in view perfected by Voelter to a certain extent. It was pro- hypnotic. These are only a few of many instances in 
of the scarcity of paper, resolved that the Committees of duced by shredding the fibers from blocks of wood held which plants formerly used destructively against 
Oorrespondence, Inspection, and Safety of the several against a sharp grindstone by hydraulic pressure, a human life have now become subservient to its pre­
towns be required to appoint some suitable person in stream of water pouring down upon these stones carry- servation and resuscitation. Then again, to glance at 
each town to receive rags for the paper mills, and the ing away the pulp. Spruce, poplar, and other white the counter side of the poison question, consider the 
inhabitants were desired to be very careful in saving woods are used. The process was introduced into this I number of plants from which we may now obtain an­
even the smallest quantity of rags proper for paper country by A. Pagenstecher, about 1861, when Senator tidotes to both vegetable and animal poisons. A cu­
making. During the war the paper makers were ex- Warner Miller and Wm. A. Russell commenced its use curbitaceous plant of the West Indies (Fevillea cord'i­
empted from military duty. at their mills. folia) will expel the poison of the cacoon. The j uice of 

In Pennsylvania the Council of Safety took measures Very little could be used, as made by the German Oxalis cornicttlata relieves the intoxication produced 
to prevent the paper makers from joining thc volun- process. Messrs. Geo. E. Marshall, Wm. A. Russell, by datura seeds. Even Calabar bean is said to be an 
teers about to march to New Jersey, Congress having and Chas. W. Wheelwright in experimenting found antidote to strychnine poisoning. The machioneel 
resolved that they should be detained, the demand for that by using a coarse grinding stone and doubling the tree, more deadly than the famous npas, grows side by 
paper money having then come into existence. power, a pulp was produced that could be worked into side with its antidote-white wood cedar, a species of 

Paper was so scarce when the American army entered news to the extent of seventy-five per cent. The cost tecoma. Not content with extracting and analyzing 
Philadelphia, upon the evacuation of the British of pulp has been reduced from 7 cents per pound to 1Yz natural simplicia, we actually venture to compete 
troops, that there was a want of paper fitted for the cents at the present time. This improved the quality with nature, and enter the lists against her as manu­
construction of cartridges. It was advertised for, and of the paper made, besides cheapening the cost of pro- facturers. Indeed. chemists confidently look for the 
but a small quantity procured. An order was then duction ; and without wood pulp it would be impossi- day when all alkaloids will be artificially synthesized, 
issued demanding its instant production by all people ble to supply the demand for paper at the present day. and anticipate the time when medical diagnosis will 
in that city who had it. This produced but little more, The introduction of ground wood has lowered the price I have only to tell us just what is the matter, and 
very probably on account of its scarcity. A file of sol- of news paper from 15 cents to 3;!4' cents for such paper chemistry will straightway answer, " Here is the re­
diers was then ordered to make search for it in every as is used by the New York Evening Post, and such pa- quisite cure manufactured to suit the case."-Prof. 
place where any was likely to be found. Among other per as is used by the New York Sun to 3 cents, giving an R. J. Harvey Gibson. 
places visited in July was a garret in the house in almost opaque paper, soft for rapid printing. The ������"."-'-'''.H'o-1.-����-

which Benjamin Franklin had previously had his production of ground wood is enormous in this coun- Removing Ornam ental Trees. 

printing office. Here were discovered abont five hun- try and in Canada, Germany, Norway, and Sweden. In lifting and removing large ornamental trees, great 
dred copies of a sermon which the Rev. Gilbert Tenant Nearly every stream in the forest regions has a pulp care is requisite not to cut, bark, or otherwise injure 
had written (printed by Franklin) upon " Defensive mill. the roots in course of the operation ; and in order to 
War, " to arouse the colonists during the French trou- Soda-process wood makes the best papers-they can- guard against such a contingency, I have been in the 
bles. They were all taken and used as cases for mus- not be distinguished from those made from fine cotton. habit of using digging forks for this purpose in prefer­
ket cartridges, and at once sent to the armory. Most Nearly all the best book papers contain a large propor- ence to spades, by which means the risk of damage is 
of them were used at the battle of Monmouth. tion of this wood, as do most writing papers. The lessened to a considerable extent. In planting the 

The cylinder machine is believed to have been first soda process was invented in France by M. Meliner, trees, should the soil be poor and exhausted, some rich 
used by Thomas Gilpen & Co. , at Wilmington, Dela- about 1865. White, resinous woods are nsed ; spruce friable loam should be brought and mixed with the 
ware. This was put in operation on the Brandywine, and poplar most extensively. The blocks of wood are soil. This will have a beneficial effect in promoting 
and was an American invention. cut into large chips, boiled in a strong solution of caus- the growth of the trees. The roots should be well 

It was stated the machine would do the work of ten tic soda under pressure, which leaves a fine, soft, spread out in all directions from the base of the stem, 
paper vats and deliver a sheet of grf'ater width than fibrous cellulose. Small quantities of this pulp cannot and care should be taken to see that they do not cross 
any other made in America, and of any length required. be detected in paper except by the polarization of light or in any way overlap each other. Stake, tie, and 
A great impetus seems to have been given to paper in a microscope. It is now made in all the Eastern fence the trees according to their requirements, and 
manufacturing by the introduction of machinery, and States. The manufacture of soda wood pulp was not apply a good mulching to prevent a too sudden evapo­
changes in the mode of manufacture as well as in the ma- a profitable one until the Yaryan system of evapora- ration ; and, if thonght necessary, finish by erecting a 
terials used. Rope, hemp, tow, bagging, raw cotton, cot- tion was developed by Col. A. G. Paine, in 1886, by screen cage of branches around the tree to shelter and 
ton waste, colored and filthy rags and other material, which the recovery of alkali was accomplished at a very break the force of the wind until such time as the roots 
which had been previously used only in the manufac- low cost. Some of the most extensively used papers take to the soil and get established. A very efficient 
ture of coarse papers, were gradually brought into use are made entirely of soda wood pulp, those suitable for shelter may be erected for this purpose by placing four 
for the finest grades, by the introduction of chlorine weekly trade and religious newspapers selling from 5 upright posts in the ground at right angles, and at a 
and other means of cleansing and bleaching. to 6 cents per pound. reasonable distance from the tree ; then, by nailing on 

The modern improvements, such as drying cylinders, Sulphite wood pulp is made by the acid sulphite of say three or four horizontal rails, and warping in a few 
cutters, etc. , were first introduced by David Ames, of lime process. Its manufacture was first attempted and branches, a useful screen can be formed at small cost, 
Springfield, Mass. At the time of his death, machinery invented by Tihlman, the celebrated chemist of Phila- and on exposed situations will be found highly bene­
was in general use, there being but two vat mills of any delphia, who made extensive experiments and then ficial to the trees -The Garden. 
note engaged in making paper by hand, and those were abandoned it. It was next made in Europe, by Franke, - , • I • 
employed in producing peculiar sorts requiring great in Norway, about 1873. Eckman invented a process of Physiological Experiment" with Great llIagnetOl. 
strength and firmness. bisulphate of magnesia, but this process is not used in At the Edison Laboratory Dr. Fred. Peterson and 

In 1856 it was estimated that the United States Pl"O- this country. The experiments were taken up again A. E. Kennelly have sought to prove that no thera­
duced 200, 000 tons of paper, against 66, 000 tons in Great by Mitterlich, Rittenur, and Koehler, in Germany, and peutic effects are resultant from the application of 
Britain and 70,000 tons in France. It was also esti- wood pulp was extensively made by them. It was first magnetism to the human system. For the purpose of 
mated in the same year that if all the paper consumed introduced into this country by Chas. W. Wheelwright, experiment the armature was taken from a dynamo, 
in one year by the newspapers in the city of New York of Providence, R. I. and in the cylinder formed by the inner ends of the set 
was put upon wagons containing two tons each thev It is sometimes said by those not posted that English of powerful converging field magnets a dog was con­
would form a procession thirty miles in length, r�qui;- papers are better ; this is not so. American book, fined and kept for a period of five hours. The inten­
ing six thousand wagons. news, and writing papers are in the higher grades the sity of these magnets was from 1, 000 to 2, 000 c. g. s. 

The industry up to the time of the rebellion had ex·· best that are made. Our wise protective policy has lines to the square centimeter. At the end of the time 
tended marvelously. The war coming on increased stimulated invention and production until we have now mentioned the dog was set at liberty, and beyond his 
the consumption largely. the best paid operatives and we make the best quality. apparent joy at thus being set loose the operation did 

Paper which had actually been sold for nine cents a It takes the best quality of brains to make uniformly not seem to affect him in the least. 
pound was graduall�' increased to twenty-two of the good paper. A boy was also confined for a short time in the same 
ordinary news quality, notwithstanding a vast quantity We now export news paper to various parts of the position and was also uninfluenced. Several other ex­
of old paper was procured from all quarters for stock. world and at the prices ruling here, the foreigners pay- periments of like nature were made. Dr. Peterson and 

During the war, 1861-1864, prices were so high that ing the freight. Large quantities of paper are now ex- Mr. Kennelly conclude from th eir experiments that the 
enormous profits were made, and all those ownmg mills ported to England, Ireland, Australia, Mexico, and the human organism is in nowise affected by the most 
became wealthy. West Indies. : powerfuJ. magnets known to modern science. 
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HERON HUNTING. 

Heron hunting is a sport which has almost sunk into 
oblivion, but now seems likely to be brought into 
vogue again, for the Emperor William has declared his 
intention of using falcons in hunting the herons that 
are so numerous in the neighborhood of Konigs-Wus­
terhausen. This species of chase, which is not to be 
confounded with hawking, is conducted as follows : A 
number of ladies and gentlemen, who are to accom­
pany the chase as spectators, assemble on a large 
heath or plain over which the herons pass daily, with 
It certain regularity, in going from their fishing 
grounds to the heronry. A few steps from them are 
the falconers, usually two or three, each one carrying 
on his gloved hand a hooded and fettered falcon. Near 
the falconers are servants who earry light wooden 
frames on which are reserve falcons, also hooded and 
fettered. On an elevation in the distance is a single 
rider who acts as a sentinel and whose duty it is to 
signal to the falconers the approach of a heron. He 
does this by alighting from his horse as soon as he dis­
cerns the bird coming from the fishing place or the 
woods, and turning his horse's head in toward the 

swoop until the heron gives up all resistance and with 
outstretched legs and raised head lets itself fall per­
pe ndicularly. Sometimes one or both of the falcons 
cling to the heron, and then all fall together in a con­
fused mass. At some distance fr om the ground the 
falcons release their hold on their victim so as to avoid 
the shock of the fall, but the next minute they are 
hanging on him again. During flight the heron does 
not use his sharp- pointed beak, but as soon as he feels 
firm ground under him he uses it in a vigorous defense. 
Formerly a rough-coated greyhound was taken on 
heron hunts which was trained to catch and hold the 
heron by the neck as soon as it fell. If the heron is 
not severely wounded in this fight, he is given his 
freedom after a ring bearing the date and the names 
of the huntsmen has been fastened on one leg. 

In the middle ages falconry was a favorite sport in 
all the European courts, but it was given up in France 
during the reign of Louis XIV. and in Prussia in the 
time of Frederick the Great. In the smaller German 
courts, however, it was practiced until the end of the 
last century. 

Falconry (called by the French la haute volerie) 

[NOVEMBER 5, 1892• 
was called to a large rat taking the berries off with his 
mouth and dropping them to other rats below. Pre­
sently another climbed the tree and helped to gather 
the berries. In a little time both came down each 
with a berry in its mouth, having a curious appear­
ance. Mr. Reade saw the performance several times 
Jrepeated. Then he placed a wire cage under the tree, 
and in three days caught nine of the intruders. 

. ,  . . . 
Kerite. 

At certain intervals solutions of rubber in paraffine 
wax are brought out as insulators, and a substance of 
this kind has been called " kcrite. " Rubber dissolves 
slowly in paraffine wax and forms a compound combin­
ing the properties of paraffine wax and the original 
rubber. It will be found that very little rubber goes a 
long way in this compound. Some time ago one of our 
staff experimented on the vulcanization of this sub­
stance. Paraffine wax does not dissolve sulphur, so a 
little was dissolved in anthracene, which dissolves it 
easily and mixes with paraffine without preeipitating 
the sulphur. The solution was thus vulcanized into a 
gray substance. This does not melt properly, but one 

HERON HUNTING-ORIGINAL DRAWING BY LUDWIG BECKMANN. 

heron. The falconers then move slowly from two 
sides in the direction indicated and allow the heron to 
pass quietly above and between them, then the hoods 
are removed from the falcons' heads, and as soon as 
they have descried the prey, their fetters are taken 
off and they are " thrown." The falcon seldom flies 
directly toward the heron, but generally moves 
rapidly at a moderate height above the ground until 
near its prey and then mounts. As soon as the heron 
notices that he is pursued, he tries, in case he is com­
ing from fishing, with a full crop, to lighten himself by 
stretching' out his neck and throwing out the fish that 
he has swallowed, and then as he knows by instinct or 
experience that the falcon will fall on him as soon as it 
succeeds in reaching a higher point, he uses all his 
strength to fly higher than his pursuer. Sometimes 
the heron succeeds in doing this, and then he van­
ishes in the clouds, but he is generally overtaken by 
the falcon, which then, quick as an arrow, rushes on 
the heron and tries to seize him by the neck or wing. 
The first attempt is often unsuccessful, because the 
heron skillfully avoids the falcon at the critical 
moment. This gives him an advantage, for the falcon 
's frequently carried far below him by the force of its 
movement, but now a second falcon comes to the as­
sistance of the first one, and then follows swoop upon 

should not be confused with the ordinary hawking (la of its most curious properties is its adherence to glass. 
basse volerie). For the latter, low-flying birds, such The beaker in which the vulcanization was carried out 
as hawks. are used, and also a dog to act as a retriever, fell, but the glass did not separate from the compound. 
the prey being grouse, hares, and water fowl. In The beaker was then battered into little pieces pur­
England there are many " hawking clubs. " posely, but they adhered strongly to the compound. 

The terminology of falconry and hawking is ex- As paper and waxed paper are now so much thought 
tremely complicated, especially in regard to the names of as insulators, it is likely that paper saturated with 
given to the birds, which depend not only on their kerite may become of considerable use. Its properties 
species, but also on their age, the time of catching and I are, no doubt, very well known to those who make it; 
training, and the nature of the game they hunt. The I but, unfortunately, such matters are generally kept 
literature relating to the subject is very rich. James secret for commercial reasons.-Industries. 
C. Harting's illustrated " Bibliotheca Accipitraria," • • • 
which was published in London last year, bring s the Interesting G U ll  Trials. 

number of works on falconry up to 378. The first According to the Reading (Pa. ) Times, some rather 
book published in Europe on the subject (1245) was I surprising results were lately obtained with a new 
the celebrated work of the Emperor Frederick II. , Iilulticharge gun, of Haskell's pattern, half-inch bore. 
" De Arte Vendandi cum Avibus. " The beautifnl The trial took place at the Kurtz House proving 
work of Schlegel and Wouwerholt, " Trait8 de Fau- ground. A solid hammered wrought iron target, 7�� 
connerie," appeared in 1853, in Leyden and Dusseldorf. inches thick, was penetrated entirely through, backed 
-lllustrirte Zeitung. by a boiler plate % of an inch thick, which was aiso 

• , • • • penetrated through, making a penetration of 7% inches. 
Gooseberry Rats. The shot was made of Carpenter steel, and the charges 

Mr. G. Reade, in the Zoologist, says that the rip«;l of powder were 10 ounces. 
gooseberries in his garden were disappearing very ra- This penetration is nearly sixteen times the diame­
pidly this year, and he supposed that the mischief was ter of the projectile, or more than four times greater 
being done by blackbirds. However, his attention than has ever been obtained by any other gun. 
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TALKING BETWEEN N E W  YORK A N D  CHICAGO. 

In the account of the opening of the telephone line 
between New York and Chicago as given in our last 
number, we men tioned the interesting fact that Prof. 
Bell was photograph ed by flashlight while talking 
with Mr. William H. Hub-
bard. at Chicago, a dis­
tance of nearlv 1. 000 miles. 
O u r  illustr photograph ) n 

from the Electrical Re­
'View, is reproduced from 
the flashlight photograph 
and is interesting histori­
cally as showing the ad­
vances m a d  e in b o t h 
sciences, telephony a n d  
ph otography. D i r e c t l y  
baek of Prof. Bell stands 
President John E. Hud­
son. of the American Tele­
ph one �1nd Telegraph Com­
pany, and at his right is 
Mr. E J. Hall, the Vice­
President and G e n e r a 1 
Manager. 

It happened that at the 
time of the great Milwau­
kee fire on the 28th ult. , 
the long distance lines were 
completed between Chica­
go and Milwaukee, which 
enabled the general super­
intendent, Mr. A. S. Hib­
bard, in his office at New 
York the next morning 
after the fire to give direc· 
tions verbally by telephone 
in regard to the necessary 
repairs to the superintend­
ent located in the suburbs 
of Milwaukee. 

-----4.�.�� .• .-----
PROPOSED DESIGN FOR AN 

ATLANTIC 
STEAMER. 

PASSENGER 

BY · JAlUES GRAHAM. 
The question of transat­

lantic passenlrer traffic is 
one assuming greater im­
portance from year to year 
with' the rapidly increasing 
travel from America to 
Europe. 

J C itutif it �mtticau. 
contrary, the rates are higher, owing to increased cost 
of running such steamers. 

The large steamers that are being built will prob­
ably mark the limit to profitable advance in size and 
speed with the present model of Atlantic passenger 

Ten years ago $750. 000 was about the cost of the 
large ships, then the cost rapidly advanced with the 
rivalry in speed, till now they cost $2, 000,000, and the 
latest Cunarders will cost half a million more, while 
those of the White Star line will be at least $3,000,000. 

The passenger area of a 
700 foot steamer is not 
much greater than that of 
one of 580 feet, and the 
speed will be only about 
two knots faster. 

Our engraving illustrates 
a new design for an Atlan­
tic passenger steamer in 
which greatly increased 
length is secured without 
proportional increase of 
draught and beam. 

The proposition is to 
construct a system of nine 
hulls of special model con­
nected in three trains of 
three hulls each, the center 
train being the principal 
part of the craft, and ex­
tending 225 feet forward 
and 200 feet abaft of the 
other two trains, the whole 
forming an outline similar 
to that of an ordinary ship. 
The total length would be 
1,440 feet, breadth over 
three trains 142 feet, to 
outside of floats 180 feet. 

A large proportion of the 
seventy millions of people 

PROFESSOR BELL TALKING BY TELEPHONE FROM NEW YORK TO CHICAGO. 

Midship draught of cen­
ter train, 18 feet ; midship 
beam at water line, 45 feet ; 
midship beam at main 
deck, 60 feet ; m i d  s h i p  
draught of outer trains, 12 
feet ; midship b e a m at 
water line, 27 feet ; mid­
ship beam at main deck, 
35 feet ; displacement of 
center train, 15, 000 tons ; 
of outer trains, each, 5,250 
tons ; total displacement 
a b o  u t 26, 000 tons. The 
propelling power would 
consist of seven engines, 
three in center train of 
10, 000 horse power each ; 
two in forward sections of 
outer trains, 4, 000 each ; 
t wo in stern sections, 6, 000 

in this country and Canada would, doubtless, like to 
cross the ocean if they could do so with greater com­
fort and less expense. 

The great steamship companies have attempted 
to meet the demand by putting on larger and faster 
steamers, but they have not reduced the rates ; on the 

steamers. Greater speed necessitates greater length, 
breadth, depth and draught. The limit of draught 
suitable for harbors will Roon be reached. Moreover, 
the increase of tonnage, propelling power, and cost is 
at a much higher ratio than that of the passenger 
capacity. 

each. A total of 50, 000 horse power, driving seven 
pairs of paddle wheels of 52 and 56 feet diameter, 6 a!ld 
8 feet wide, and having a dip of 8 feet. 

This steamer would carry no cargo, and, owing 
to the system of construction, would req uire no 
ballast, so that the entire tonnage capacity would be 

GRAHAM'S DESIGN FOR AN ATLANTIC PASSENGER STEAMER. 
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available for engines and fueL She would be intended A $5,000, 000 hotel with accommodation for 1,000 
for only first and second class passengers, and have guests at $5 per day would pay well. There is no 
accommodation for 2,000 of each. reason why a steamship (costing $8, 000,000 with room 

The sections would be held in position by a system for 4,0(0) should not pay better at the same rates. 
of flexible connectors, consisting of massive steel trans- There are several reasons why cargo and passengers 
verse girders, 10 feet deep, having rocker ends bear- should be carried in separate vessels, and among them 
ing against uprights connecting the upper and lower is the fact that it does not pay to carry cargo in a high 
decks. The ends of the rockers would bear against a priced passenger boat. A special cargo steamer (like 
series of heavy half elliptic springs, having a flexible a "  whaleback, "  for example) can be built at a cost 
strength of 50 and 75 tons each. These springs would of $200, 000 that will carry more cargo than the Ma­
extend along the upper and lower decks, and would jestic, that cost $2, 000, 000. But these steamers do not 
stiffen and check the motion of the rockers. A strong carry cargo for the money there is in it, but because 
wire cable would be fastened in the end of the rocker, they must have several thousand tons of cargo or bal­
then pass over a roller secured in the upper deck, last in their holds to give them the necessary stability 
thence down under a similar roller in lower deck and and draught for effective working of screw. As the 
connect with the other end of the rocker. A second ; new design would require no ballast, she would run 
cable would be fastened to the inner side of the much lighter. 
spring, pass around the roller and connect with the ------...... ' ... HI�._-----

rocker, so as to act reciprocatingly. The beams con- Natural HI8tory Note8. 

necting with the girders would be braced transversely Oysters and Mussels as Water Filters.-It has been 
and run diagonally throughout the sections. The observed that sea water, which always holds solid 
longitudinal connectors of the sections would be a sin- particles in suspension, becomes clear with surprising 
gle massive coupler in center of each section, placed on rapidity when an oyster or a mussel is placed in a ves­
a level with the center of the lateral connectors and 12 ! sel that contains it. These animals, in fact, as soon as 
feet above the water line. 'I'he longitudinal frames of : they are immersed in their natural element, establish 
the sections would converge at the point of connec- a rapid current of water between their separated 
tion. The coupler and the frames diverging from it valves. Of the particles that such current carries 
would, of course, have to be of immense strength and along, some are agglutinated into large lumps by a 
capable of sustaining a strain of one or two thousand mucous secretion of the mantel and are then immedi­
tons. The space between the ends of the connecting ately rejected, while ot,hers traverse the digestive tube 
hulls would gradually widen from the connector down to to be afterward expelled in the form of solid excre­
the keel plate, where it would be about 5 or 6 feet on ment. It results that after tbe lapse of a very short 
a level keel, which would admit of a depression of the time, the mollusk has filtered the surrounding water, 
stem of the center train of 120 feet. '.rhis space would but the amount of filtered water is not the same with 
be occupied by a metal and rubber water-tight cham·· all oysters and mussels. The researches of Mr. H. 
ber that would expand and compress with the vertical Viallanes shows in fact, that mussels, in the same 
motion of the ends of the hulls, and prevent the water period of time, filter three times as much as the French 
from filling in between the ends. oyster, and that the Portuguese oyster filters five and 

There would be hinged to the bottom of the forward I a half times as much. 
section sliding plates that would extend under the bot- From the standpoint of oyster culture, these results 
tom of the adjoining section, thus forming an even and explain the cause of that dying off of oysters that cul­
continuous bottom from stem to stern of each train. turists have been complaining of for some years, and 

It is estimated that 5, 000 tons of steel would be used indicate the remedy for it, that is, the suppression of 
in the construction of the connectors and in the the mussels and the proscription of Portuguese oysters 
strengthening of the parts of the sections where the from the parks in which the French oysters develop. 
greatest strain would occur. The hulls would be entire- Mr. Vaillanes' researches permit also of comprehend­
ly of steel. ing the importance of the role that these mollusks 

It is thought that a steamer of this design could be have played and are still playing in the economy of the 
built sufficiently strong to withstand a much greater seas and the building up of the continents. These 
strain than she would ever encounter in the waves of animals, which endure changes of saltness better than 
the Atlantic. others, constitute colonies that are often immense and 

The design would admit of the different sections elevated as barriers at the confines of marine and 
conforming to the angle or elevation of any size of fluvial waters. They are powerful filters charged with 
waves she would meet without straining. freeing the latter of the solid materials that they are 

One of the important advantages that a steamer of carrying to the ocean. 
the proposed plan and proportions would have is the Self-Mutilation in Orthoptera. -It has often been ob­
immunity from the horrors of seasickness that the pas- 5erved that many animals, when kept in captivity, de­
sengers would enjoy, as there would be scarcely any velop certain unnatural traits. One of these is a tend­
rolling motion, and the vertical motion would be con- ency to self-mutilation-an instinct on the part of the 
fined chiefly to the forward ends of the forward sec- animal which impels it to devour the extremities of its 
tions and would diminish toward the stern, where it own body. 
would hardly be perceptible even in the roughest sea, Dr. Franz Werner, of Vienna, Austria, has recently 
as the forward sections would break the force and published some interesting observations in this direc­
form of the waves they would pass over. tion on European orthoptera. From a number of 

The steel floats on the outside might retard the species kept under observation Dr. Werner concludes 
speed a knot or two, but they are not a necessary part that a tendency to self-mutilation does not prevail in 
of the plan and may be detached. They furnish the truly phytophagous families, such as the Acridiidre 
berths for four or five hundred of the crew, also help and Gryllidre, but that it seems to be confined to the 
to steady the outer trains, and would be useful for col- raptatorial species and that it is most strongly devel­
lision fenders. oped in certain predaceous Locustidre with poorly de-

It is proposed to use paddle wheels for the propelling veloped wings. In all observations ample nourish­
medium. Of course, 3, 4 or 5 screws could be used at ment was provided, but this did not prevent the speci­
the stern, but would not be so suitable for the high mens from eating first their tarsi, especially those of 
speed as the paddles. which, working in protected the anterior pairs of legs, then the tibire, and finally 
water, and having a diameter of 56 feet, with engines the females commenced to eat their own ovipositors. 
to drive them at 35 revolutions, shonld make about 35 Among the species observed the rare Saga serrata ex­
knots. celled all others in its avidity to devour its entire legs, 

To many no doubt it may seem impossible to control while Mantis religiosa was contented with chewing up 
the motion of such heavy structures in a seaway. As its tarsal joints. Of Barbitistes se1'ricauda Dr. Wer­
a matter of fact there is only one motion in a seaway ner was not able to collect perfect exaillples, for as 
that is not preventable, and that is the vertical motion, soon as a captured specimen is held between the fingers 
which it is not necessary to control. it bites off its own front legs with great rapidity. In 

The system of connection (as shown in the smaller most instances the chewing is deliberate and evidently 
view) allows playroom for that to a much greater ex- without sensation of pain.-Insect Life. 
tent than is necessary. The tendency, however, in a The Giant Bird.� of New Zealand.-The discovery of 
steamer of this desigu would be to lessen it. It is the the JJinornis by the illustrious zoologist Richard Owen 
lateral motion that could be easily diminished or pre- is famous as one of the most notable feats in the his­
vented. tory of science. From a single imperfect bone-a 

The proposed steamer would have accommodation femur broken at both ends-he deduced the fact that 
for 4,000 passengers, giving a greater number of cubic an enormous bird of the struthious order, but far ex­
feet for each passenger than the present steamers, and, ceeding the ostrich in size, formerly inhabited New 
as it would carry no freight, would remain a shorter Zealand. This discovery, published in 1839, aroused 
time in port. So that at the speed that would be at- much interest and led to further inquiry. Four years 
tained she would average about one trip a week, or later, Mr. Owen was able to show, from a comparison 
forty during a season of nine months. Carrying of many fragments of skeletons that had reached him, 
160, 000 passengers at present rates for corresponding that there had been at least six species of these gigan­
class of accommodation, 80,000 first class would pay tic birds. With additional materials, he, in 1850, had 
$6, 400,000 ; 80,000 second class, $3, 200,000 ; total, increased the number of species to eleven, classed in 
$9, 600, 000 ; which ought to pay a very handsome divi- three genera, and varying in size from a kind no larger 
dend after paying operating expenses of one steamer. than the great bustard (or about five feet high) to one 

It will be seen from the above flgures that Imch a -the Diornis giganteus-at least ten feet in height. 
steamer as has been described could earn immense Stilllater researches have shown that even this stature 
profits at one-half the presp,nt rates. was in some instances surpassed, and that birds must 
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have existed in New Zealand whose height attained 
fourteen feet, or twice that of the largest ostrich. 

The Succession of Teeth in the Mammalia.-It is a 
familiar fact that, whereas nearly all the lower verte­
brates-fishes, batrachians, and reptiles-have an 
almost unlimited power of reproducing their teeth as 
occasion requires, the higher vertebrates, or mammals, 
are never provided with more than one change of teeth 
during their lifetime It has also been for a long time 
well asce.rtained, that the lower mammals (Marsupialia) 
as a rule exhibit even less change of teeth than the 
higher (or placental) mammals. There has thus been 
great difficulty hitherto in explaining the manner in 
which the mammalian type of dentition became 
evolved from the primitive constantly reproduced 
type such as we observe, for instance, in the croco­
diles. Numerous theories have bef'n proposed to ac­
count for the apparent anomaly that the lower mam­
mals exhibit less tooth change than the higher mam­
mals, while, contrary to the teaching of the great 
pioneers in comparative anatomy, such as Cuvier and 
Owen, the majority of the modern school has long 
held the belief that mammals originally possessed but 
one set of teeth and gradually acquired the power of 
reproducing part of this set once in a lifetime. 

The remarkable investigations of Dr. Willy Kuken­
thaI have now afforded a definite solution of the 
problem. It appears from an examination of some 
embryos of opossums that the replacing set of teeth is 
actually present in the jaw, although only one of these 
teeth ever completely develops and becomes functional. 
It is also proved from a study of the embryos of cer­
tain armadillos and toothed whales in which no tooth 
replacement has been observed, that the replacing 
set is actually formed though absorbed without use 
in the adult. In short, we may definitely conclude 
that mammals originally inherited two sets of teeth 
from their cold-blooded ancestry, that in some groups, 
such as the toothed whales, some armadillos, and mar­
supials, the second set of teeth is almost or quite abort­
ed, while in the majority of the higher mammals this 
set is functional and partly replaces the first set. As a 
matter of fact, the two series of teeth in the jaw of the 
embryo always originate by the division of a single 
series of germs, and in this respect the mammalian den­
tition presents some difference from that of the rep­
tiles and batrachians. There are, moreover, other 
points still awaiting elucidation, as remarked in a criti­
cal article by Mr. Oldfield Thomas in the Annals and 
Magazine of Natural History. 

Paleontology as usual may be expected sooner or later 
to assist in the solution of the remaining difficulties, 
arid it is interesting to notice in the May number of 
the Ame1'ican Jountal of Science that Professor 
Marsh has already a small contribution to the subject. 
In describing the primitive Eocene mammals, Hy­
racops and Meniscotherium, the professor remarks 
that the replaceable first set of teeth remains in use 
long after the appearance of the three permanent 
molars, thus suggesting that the latter are actually a 
retarded portion of this first set, and not part of the 
second series. 

Lender'8 Paint. 

The paint it is stated preserves metals from rust and 
is unaffected either by heat or cold. When applied to 
sheet iron it was found that the coating was unaffected 
by warm water or steam, and also to be unaffected by 
the action of acid and alkaline liquids, ammonia gas, 
hydrochloric acid gas, and sulphureted hydrogen gas. 
The principal ingredient in this paint is a silicate of 
iron which is found in the neighborhood of natural de­
posits of iron ores, and also occurs in veins, in deposit!! 
of granite, which have become decomposed by con­
tact with the air. This deposit, which is employed in 
the form of a finely ground powder, is found to have 
the following composition : 

Silicic acid . . . . . . . . . . . . . . . . . . . .  • • . . • • • • • . • • . , .  • • • • • . • •  5'4, 
Phosphoric acid . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'5 
Oxide of iron . . . . . . .  • • • • . . . . . . . . • • • • .  • • • • • • • • • • • • • • • • • • •  88'65 
A l umina . . . . . . . . . . . .  . . • . • • • •  . • . • • . • • • • • • • • • • • • • • . . . . • • • • • •  0'5 
Lime • . • . . . . . • . • . . .  _ _  . . • • • • • •  • • • . • • . . . .  . . . • • • • • • • • • • • • • •  ) '75 
Magnesia . . . . . . . . . . . . . . . . . . .  • • • •  • • • • • . . . .  . . . .  • • •  • • • • •  • • • • . .  1'35 
Undetermined. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'3 

100'()() 

The silicate of iron in a very finely divided state is 
mixed with oxidized Hnseed oil, and varnish, to form 
a paste. When required in the form of paint, it is 
thinned down with good linseed oil, to which, if 
deemed desirable, a drier, such as litharge, is added, 
at the same time mineral colors to produce the required 
shade are likewise added. 

.. . . , .. 
Artlfielal India Rubber. 

Dr. W. A. Tilden discovered some months ago that 
isoprene, which can be prepared from turpentine, under 
certain circumstances changes into what appears to be 
genuine India rubber. Bouchardat had also found 
that the same change could be brought about by heat. 
The material so produced resembles pure Para rubber 
in every way, and ,  whether it is genuine rubber or not, 
it may be equally good for all practical purposes. It 
is said to be capable of vulcanization. 
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WHY ARE STEREOSCOPIC PRINTS T RANSPOSED 1 

Mr. Emil Kurtz asks this question of the SCIENTIFIC 
AMERICAN. This problem, although very simple, is 
somewhat puzzling. The stereoscopic prints are trans­
posed to bring them into the position the object oc­
cupies wb en seen with the eyes. The two pictures 
numbered 1 and 2 represent the view as seen with the 
two eyes, the one marked " L " showing the view as it 
appears to the left eye, and the one marked " R " 
showing the view as it appears 
to the right eye. Each tube of 
the stereoscopic camera inverts 
its own view ; therefore, when 
these pictures are turned a half 
revolut:on in their own planes, 
as shown in the second engrav­
ing, they represent the image 
formed in the camera, and con­
sequentl y the negative as seen 
from the glass side, also the print 
irom the negative. 

By placing this double picture 
right side up, it will be seen that 
the images have been transposed 
in the camera in being inverted, 
and, as the letters L and R 
now adjoin each other, the left 
hand view appears in front of 
the right eye, while the right 
hand view appears in front of 
the left eye, as shown in Fig. 2. It is, therefore, obvi­
ous that to place these two pictures in position to cor­
rectly represent the views as seen by the eyes, they 
must be cut apart and transposed, when they will 
appear as in the first engraving. 

. 1  • . •  
The Heating of Car.. by Steam . 

A paper on this subject was read lately at the meet­
ing of the "'IN estern Railway Club, by Mr. A. M. Waitt, 
assistant master car builder of the Lake Shore and 
Michigan Southern. The author believes that for 
some years to come steam is 
destined to be the working me­
dium for car heating. 

J c ituf ific �lUtticau. 
ber connection is ch eaper and freer from leakage than shown that there has been a lack of the requiFite radio 
any flexible metallic connection. A well made rubber ating surface, and it is being gradually increased. 
hose, five-ply, wire-bound, made of not pure rubber, The prevailing practice has been to use 1M in. pipe, 
will stand at least one season's service without failure! and the same amount of it as with the simple Baker 
and such hose is now made and guaranteed for such heater. In the writer's opinion much better results 
a time. It can also be said truthfully that there are would be obtained in long cars by using not less than 
in the market steam couplers, free from leaking, simple 1 1� in . pipe, thereby allowing freer circulation and in­
in manipulation, and highly satisfactory, that have creasing considerably th e radiating surface. 
now snccessfully stood the test for years. The radiating pipes on each side of the car in the 

Fig. I .- THE VIEW AS SEEN BY THE EYES. 

direct system should, for proper 
regulation of heat and adjust­
ment, have a separate steam 
controlling valve and a drip 
valve, also a separate pressure 
gauge. 

Steam A dmission Valves. -In 
this feature of steam heating lies 
much of the secret of successful 
results in the direct system of car 
heating. Most cars at present 
are equipped with an orclinary 
cheap globe valve to control the 
admission of steam to the radiat­
ing pipes. 'With such valves in 
good order, if the valve 18 just 
started from its seat by a small 
fraction of a turn of the spindle, 
there is an opening made for the 
steam admission as large, if not 
larger, than the supply opening 

Inside th e car the method of controllin g the steam I from the locomotive boiler. This admission of steam 
by a lSingle three-way valve near the middle of the car is enough to keep the car well heated in freezing 
is preferable to two single valves on each side of the weather, after it has once been warmed up. If the 
branch pipe or two cocks in the train pipe at each end weather is mild, and only enough heat wanted to take 
of the car under the platform. The three-way valve the chill off the air, it is impossible to graduate the 
is simpler to understand and manipulate, is less work valve sufficiently fine, but an approximate result must 
to apply, and is less liable to collect condensation and be obtained by alternate turning on and shutting off 
freeze. The cocks under the platform are objection- the steam, which, of course, results in great dissatis­
able, because the cocks can only be opened or closed faction. 
when the car is standing still. The three-way valve Another difficulty with the common globe valve for 
shoulc have the water from the drip pass in contact an admission valve arises from the fact that it can be 

On the railroad with which 
the w riter is connected we have 
had in use in coaches both the 
direct and indirect systems of 
heating, and with the indirect 
have tried four different kinds. 
We have had weekly, and some­
times daily, complaints of freez· 
ing traps, lack of circulation, 
cold cars, burst pipes, etc. ; while 
from the direct system generaliy 
only one complaint has been 
heard, that of occasionally too 
much heat in mild weather. The 
result of the above experience, 
after three or four years' repe t i­
tion, has been to cause the adop­
tion by the Lake Shore and 

Fig. 2.-THE INVERTED IMAGES AS THEY APPEAR IN THE CAMERA AND NEGATIVE. 

kept in order but a short time. 
After a few months' use they 
become so warped that few of 
them can be closed absolutely 
tight, and many times it becomes 
impossible to cool the car!;' off, 
except by shutting steam out of 
the car at the three-way valve. 
To overcome these difficulties, 
and to put it within the power 
of a reasonably intelligent train­
man to regulate the amount of 
admission of s t e a  m to the 
amount passing through an 
aperture of 1·100 in. in diameter 
if desired, a committee was some 
months ago appointed by the 
heads of the mechanical depart­
ments of some of the Vanderbilt 
lines, to prepare specifications 
for a suitable valve. The result 

Michigan Southern R. R. of the direct system for alI I with it to prevent the drip from freezing. We quote 
coaches, baggage and mail cars. further as follows :  

has been that two reputable companies are now pre­
pared to furnish at a reasonable figure a valve having 
all parts subject to wear renewable at small cost. leav­
ing the shell of the valve intact ; the valve is capable 
of an adjustment such that one full revolution of the 
spindle will give an area of opening of only about 1-100 
in. , the valve being capable of opening to full area of a 
1 in. pipe. The valves are so constructed as to be 
especially free from cutting out by wire drawing of 
steam. With a durable valve of this kind it becomes 
possible for a trainman to be able to readily regulate 

On sleepers the experiment has been tried with both When the use of direct steam for car heating was 
systems of heating, resulting in the almost immediate first adopted, there was a fear of insufficient heating, 
abandonment of the direct system ; for, when the and a mistake was made by the use of altogether too 
berths were made up for the night and circulation of much radiating pipe. One of the first plans consisted 
air was arrested behind the curtains, the heat became of two lengths of 2 in. pipe on each 'Side of the car:-, 
too oppressive for sleeping ; and the porters were too and in addition a spur of 2 in. pipe from 12 to 30 in. 
apt to neglect the regulation of the heat, if, indeed, it long under each seat. This resulted in putting steam 
were possible to properly regulate it. This result, of heating into bad repute by making cars perfect sweat 
course, left the indirect system alone in the field for boxes. and making it very uncomfortable to sit on the 
this class of cars. As there were 
many indirect systems proposed 
and used, it became a study to 
see which was the best, and to 
remedy, as far as possible, all 
existing defects. 

It must be said of the writer's 
experience with indirect steam 
in sleepers on the rear end of 
from twelve to fourteen car 
trains, that in zero weather the 
complaints of cold cars, with 
temperature not above 60 deg. , 
were very numerous, and this, 
with a pressure from the locomo­
tive of 80 lb. It has also been 
found in such cars in zero wea­
ther that with cars cool when 
leaving a division terminal, and 
from 2 to 10 lb. of steam on the 
gauge, it would take from one 

Fig. 3.- TRANSPOSED PRINT S. 

to three hours before a temperature of 70 deg. was cushions with a hot steam pipe directly under the en· 
reached, and in many cases but little rise in tempera- tire length of each one. Gradually the use of spurs 
ture was obtained even in that time. and return bends has been curtailed, until now the 

Taking up separately the different parts of steam most approved arrangement consists of two lines of 
heating apparatus, Mr. Waitt said that for the train 2 in. pipe on each side of the car, without any spurs or 
pipe the geheral practice was to use 1� in. pipe well radiators under the seat. In some cases it has been 
covered with asbestos lagging. He saw no advantages 

I 

deemed best to use 1� in. pipe, and in addition a short 
in carrying the train pipe overhead as practiced on a 10 in. spur under alternate seats. 
few roads. For connections a flexible wire-bound rub- With the indirect system of heating, experience has 

the admission of steam to so 
small an amount that it will not 
even heat the entire length of 
pipe in the car, and, with proper­
ly instructed trainmen, good re­
sults can be obtained. 

Traps. -If the inspectors and 
trainmen on our roads are care­
fully questioned, it will be found 
that traps are a source of con­
stant trouble, sometimes from 
freezing up or choking with 
water, and sometimes from al­
lowing too much steam to waste. 
Of all the traps examined by the 
writer, after they have been in 
practical operation for any great 
length of time, none have been 
found but what need constant 
readjustment to suit any mate­
rial changes of outside temper­

ature. It often happens that on starting on a long run 
a trap may be all right for the present temperature, 
but after a 400 or 500 mile run the thermometer stands 
20 or 30 deg. lower ; under these circumstances, many 
traps become choked with water and frozen, causing 
delays for thawing out and readjusting. 

In view of these facts, many companies have aban· 
doned the use of traps, and have substituted a much 
more satisfactory method of caring for the condensa· 
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tion, namely, the use of a globe valve at the end of and by the Safety Car Heating and Lighting Co. ,  of 
the radiating pipes on each side of the cars. In some New York. 
cases it has been deemed wise to file a small groove in 6. That the use of traps for taking care of the drip 
the valve seat, so that it can never be entirely closed. be dispensed with. 
Such a groove is intended to be large enough to take 7. That we use a globe valve for the drip valve, with 
care of all condensation in mild weather, and in cold a small slot filed in the seat of the valve, so it can 
weather the trainmen are expected to adjust the open- never be entirely shut off. 
ing of the drip valve to suit the amount of condensa- 8. That two lengths of 2 in. pipe on each side of the 
tion. By others it has been thought best to leave the car with no spurs under the seats are sufficient for 
drip valve intact, and to allow trainmen to regulate it satisfactory heating. 
for all conditions. This arrangement permits of allow- 9. That for . .  indirect " heating, all pipes and con­
ing the condensation in mild weather to partially fill nections, except train pipe, shall be maintained inside 
the radiating pipes, and the heat can be then con- the car. That the system be limited to one steam 
trolled by the amount of condensation allowed to pass valve and one drip valve, placed uniformly in all cars. 
off. It can be readily seen that by this arrangement, 10. That at all terminal and junction points, where 
if half the pipes were filled with water, the steam passenger trains are made up, or cars are likely to be 
would only reach and heat the other half of the pipes. set off, facilities be provided for heating cars by steam, 

tial utility; but, as we have already suggested, there is 
no remedy equal to a lee shore. Nothing can be much 
more depressing than sea sickness, and for this reason 
we should strongly advise all weak persons not to en­
counter if possible the risk of its occurrence. It is aston­
ishing how soon and how completely those who are 
favored with a fair measure of constitutional elasticity 
recover from its depression. In their case the benefits 
of a sea trip may thus, with compensations of air, 
diet and appetite, be even enhanced by a few hours of 
mechanical nausea. It is, in truth, for such persons 
only that tours of this kind are advisable.-Lancet. 

• • • • • 
The Fastest Steam Launch, 

With the present state of invention in relation to when not in trains. This we consider very essential to 
traps, I think the plain drip valves have decided ad- the successful heating of cars by steam. 
vantages. In this connection I would recommend that, _ I • , ,. 
where possible, the steam admission and drip pipes Sea Sick ness. 

should be kept in contact, and covered in the same Most of those who have experienced the miseries of 
jacket, and the outlet of the drip be in contact with sea sickness, however they might differ in minor de­
the three-way valve, or pass through it as is arranged tails of statement, would agree in ascribing this most 
for in ona style of three-way valve now on the market. dispiriting malady to one main cause-the motion of 

It may be of interest to know that since last spring the ship. In so far the whole medical faculty would 
a committee . representing several of the Vanderbilt concur in their decision. This, then, is the central fact 
roads have had in hand an investigation of the matter which confers upon the disorder its unique position. 
of steam heating for cars, and a summary of the re- It i8 really not a pathological, but a physiological dis­
suits of their work is contained in the following recom- turbance. It has no natural connection with dyspep­
mendations for adoption : sia. The robust and healthy, by a strange contradic-

The · steam launch Yankee Doodle, probably the fast­
est boat of its class in the world, was unfortunately 
destroyed by fire, at Philadelphia, in Sep tember last. 
The boat was originally called the Buzz, built by 
Mosher, of Amesbury, Mass. , but as her speed did not 
prove satisfactory her original boiler and wheel were 
removed and new ones substituted by her new owners, 
Messrs. McBride Brothers, of Philadelphia, Pa. The 
new boiler was quite remarkable. It had 410 one inch 
steel tubes, tested to 1,900 pounds to the square inch 
hydrostatic pressure ; 360 feet tubular heating surface ; 
weight, 2, 000 pounds ; grate surface, 8 feet ; steam 
dome, a peculiar feature, 2 by 4 feet ; usual boiler pres­
sure, 150 pounds. 

Screw, 34 inches, 5 feet 10 inch pitch ; two blades ; 
550 revolutions per minute. 

1. That the " direct " system of steam heating be tion, suffer from it for the time hardly lesB than the 
Engine, 160 horse power ; two 8 by 8 inch cylinders. 
The hull was 50 feet long, 6% feet beam ; displace­

ment, 4 tons ; draught, 15 inches. used for heating coaches. weak and ill. Its variations of intensity are felt to be 
2. That the " indirect " system of steam heating be counterparts of mere bodily oscillation. Some find 

used in sleeping cars. relief from it in change of posture, others in active 
3. That in the " indirect " system, salt water or a occupation, all more or less when their storm-tossed 

non-freezing mixture be used in the circulating pipes. vessel sails under the lee of land. Custom and use 
4. That a three-way valve be uniformly used for con- commonly secure immunity. These are circumstances 

trolling the steam in the main train pipe, the parts 10- which one and all point to mechanical causation as 
cated inside the car to be uniform, the valve to take a the source of th � discomfort. It is the unaccustomed 
solid (male) wrench, and the marking on the floor rise and fall, the jerk and relaxation of loosely at­
plate to be uniform, and to indicate the direction of tached abdominal viscera, mainly, perhaps, but not 
the main train pipe and the branch supply pipe, and alone, of the stomach, acting upon the central nervous 
to be similar in size and style to the Martin floor connections, which must bear the brunt of accusation. 
plates, now in general use on the roads represented. It follows that successful treatment cannot be guaran-

Her speediest record was made on the fourth of 
July last, when, according to the report of the official 
timers, Messrs. G. S. Carrigan, Dr. G. F. Root, and H.  
E. McPerson, she ran a mile on the Schuylkill River, 
on the National Course, in 2 minutes 1l seconds­
almost thirty miles an hour. The timers were not on 
the boat, and their record is believed to be reliable. 
We understand the Messrs. McBride intend, during the 
coming year, to build another boat equal or superior 
in speed. 

• • • • •  

5. That we approve and adopt for general use the teed by any one method or panacea. Recumbency, 
style of steam controlling valves as designed and made pure deck air, moderately firm bandaging of the body, 
for our committee by Fairbanks & Co. ,  of Boston, are all useful. Drugs have their place and their par-

CREOSOTED wood has been found to have such ex­
cellent lasting qualities that its economical properties 
have suggested its use for permanent haulage, roads, 
shaftways, etc. , in collieries. 

RECENTLY PATENTED INVENTIONS. 

Engineering. 

HYDRAULIC PROPELLER. - J·ohn T. 
Carstuirs, Well ington, CauH.da. 'l'wo cy hnders con­
taining pistons are, according to this inventIon. oper­
ated simultaneously to alternately draw in and dis­
charge water from eIther the stern or bow of a veseel. 
tbus propelling it forward or backward as desired. A 
set of pipes also leads from the gate boxes connected 
with tbe cylinders to each side of tbe vessel, whereby 
the vessel may be steered by manipnlating the gates in 
the boxes. 

lUechanlcal . 

LATHE DOG.-Richmond Parsons, Phil­
adelphia, Pa. This dog is made in two parts, the body 
p"rt being of U-shape, with teeth on its inner faces, 
and the bridge piece being adapted to be passed later­
lily i nto and out of the body. It can be readily ad­
j usted to different sized work, and applied withont 
removing the centers of tbe work from the lathe, a 
clamping screw 1Irmly holding the work after adjust­
ment. 

M A C H I N E  FOR NAPPING CLOTH. -­
George W. Burr and Michael Malony. Webster, Mass. 
Tbls machine is especially designed for use with the 
ordinary shearing machine to raise the nap on woolen 
or worsted goods, and consists of an attachment hav­
ing oppositely rot ating napping cylinders, with needles 
to raise the nap both ways at the same time, in connec­
tion with a tension device to regnlate the pressure of 
the cloth npon the cylinders. The i uvention also covers 
a novel construction of the cylindcr needles. 

ramrod of a gun, in the chamber of which It is moved 
back and forth. I ts construction i s  such that, i f  any 
of the parts be broken or  i n j ured, they may be readily 
repaired or replaced. 

W A T C H M A K E R ' S  TOOL. - Charles 
Smith, Mount Carmel, Ill. This invention relates par­
Hcularly to a holder for the movement while secnring 
the bands to the center post, providing a solid anvil 
support for the post, by means of which the hands can 
be securely riveted thereto w ithout danj(er of breaking 
the center jewel. Means are aloo provided for holding 
movements at varions sizes by n.ing readily attachable 
and detachable spacing rings in the box or case. 

CONSTRUCTION OF BUREAUS, ETC. ­
Edward P. Lurker, Evansville, Ind. 'l'his invention 
provides a manner of constructing bnreaus, dressing 
cases. chIffoniers, etc., with sliding drawers, in such a 
way that the entire article may be finished at one hand· 
linj(, the goods being thus tnrned out rapidly and the 
manufacture requiring but little room. With this con­
struction the parting rails are adj ustable vertically and 
laterally, and may be adjnsted to tbe drawers when 
the bureau is bUIlt, to insure a perfect fit, the bottom 
being attached after the drawers are fitted, aud being 
adjustable np or down . 

C U F F  B U T T O N  AND FASTENER. ­
James F. Poaj(e, Kirksville, Mo. This device has a 
long 1Iat shank on one end of which the button is held 
and made integral with the shank, while on the other 
end are pivoted jaws and a clasp, to secnre 1Irm attach­
ment to tbe sleeve, whel'('by the cuff may be held i n  
the exact position re.quired, a n d  a n  expensive cnff 
button may be used without danger of losing it. 

SCREW DRIVER. -William E. Daily, E N V E L O P E.-Hugo Roberts y Fer­
Morristown, Tenn. ThiS invention provides a tool of nandez, Havaea, Cuba. This envelope is  made of bnt 
which the bit may be revolved, and the screw forced one piece of paper, the blank being so formed tbat 
to place or withdrawn, by �eans of a crank h�ndle and glue or cement is not needed 10 fastening the parts to­
gearing. The const,'uctlon IS such that the bIt may be get.her, but when the parts are united the envelope held to

. 
tnrn o?ly WIth the shank �f the screw dr�ver, of 

I cannot be opened withont tearing some of the parts. 
which It c?not1tutes a fixture, �hlle one of the. bits may The bottom and end 1Iaps each h�ve slots which regi •. be used with large screws and ItS o ther end WIth small-

ter when the blank is folded, while the top 1Iap has a er ones. crnciform tongue, the vertical member of which passes 
COUPLING. - Irvin P. Doolittle, Red- through the three pairs of slots, the transverse member 

lands, Cal. A means for speedily and firmly connect- being wider than the slots, and being folded to pass 
ing section. of pipes, hose. or sol id rods, at thei r  ends, tbrouj(h an upper slot, then nnfolded to prevent with ­
and so they may be detached as desired, is proVided by drawa!. 
this Invention. A spiral cam-locking lever is  pivoted 
in a slot on a female couplIng section, and has an ad­
j ustable interlocking connection, with .. channel �honl­
der on a male couplinli: section. By means of a joint 
washer an air tight or water-tight joint i s  made between 
l.be joined coupling sections. 

IUblcellaneous. 

GUN CLEANER.-Charles W. Wunder­
l ich, Washington, Mo. This device has a stock por­
tion with internally threaded socket, forwardly extend­
ing spring arms being connected to the peripheral face 
of the stock, their forward ends contracted and bent 
to form radial scraper fiegers, wbile a conical expander, 
having a threaded shank, operates in the threaded 
• ocket of the stock. In 118" tbe cleaner is attached to the 

FISHWAY. - William H. Rogers, Am­
herst, Canada. 'rhis invention covers an improvement 
on a former patented invention of the same inventor, 
the fishway being so constructed that it  may be built 
below the dam and inclosed in a strong cri bwork, se­
curing an entrance for the 1Ish close to the dam, at a 
point where they will readily find the opening. The 
upper 1lume and u pper end of the 1Ishw ay leadmg into 
it  are constructed to extend any desired distanc(> 
above the dam, the 1Iume and npper 1Ishway being pro­
tected from ice and 1Ioods by a suitable covering. Tbe 
fish way or channels may be applied to a perpendicular 
dam or one with conSiderable batter, .he ,yhole structnre 
being 1Irmly anchored to the dam, and the entire lower 
portion of the cribwork being ordinarily loaded down 
with stolle ballut • 

W A G O N  B R A K E .  - Vardiman T. 
Sweeney, Springfield, Ky. A brake mechan i. m  by 
which the brake may be applied directly and posi tively 
to both the front and the rear wheels of a veh icle, or to 
the rear wheels only by simply backing the team. is 
provided by this invention. The device may also be 
so operated that the team may be backed withont ap­
plying the brakes, this result being effected by a shift­
ing device in ready reach of  the driver. The construc­
tion is very simple, and this brake may be readily ap­
pl ied to any form of rnnning gear. 

PHOTOGRAPHIC DARK CHAMBER. ­
Isaac Bryner, Callaway, Neb. A box containing col­
lapsible parts of a dark room Is formed of a base board, 
hinged side boards and top pieces, with end pieces, the 
i nner surface of the side pieces having attached recep­
taCles to receive and hold bottles with chemicals for 
developing and treating the negatives, while a plate. 
holding box is held in place by a spring. A compact 
and simple portable dark room is thus formed for pho­
tographic work, one which may be quickly set n p and 
read Ily taken down and packed In small compass for 
transportation. 

CURTAIN STRETCHER AND CLOTHES 
HORSI<.-Edward N. Kenworthy, Oldham, England. 
This is a combination device comprising standards ad­
jnstably secured to a top bar, with two stretcher bars 
on opposite sides of the standards. Tbe strncture is 
readily adjustable to various si zes and patterns of cur­
tains, facil i tating their stretching and drying. and en· 
abling the curtains t o  be secured without the use of 
permanent pius or b ooks. while it may also be nsed as 
a clothes rack or clothes hGrse, or to snpport draught 
screens or screens for use in mall:ic lantern lectures. 

LACE FAS'l'ENER. - Justus W. King, 
Helena, Mont. This is a de,· ice adapted for attach­
ment to 8. corset, to shoes, or any article in connection 
with which a lace is employed. antomatically locking 
and holdi n g  any portion of  a lace brought in engage_ 
ment with it, and being also �apable of  adjustment to 
laces of different thicknesses. The device consists of 
a circular base of thin metal with a central depre8sed 
surface, loosely carrYing a spring-controlled locking 
button. the frictional engagement between the cylin­
dric portion of the base, the lace and the button ef­
fectually preventing the lace from sl ipping. 

NOTE.-Copies of any of the above patents w ill  be 
furnished by Munn & Co., for 25 cents cacho Please 
send name of the patentee, title of invention, and date 
of this paper. 
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J C itutifit �mtricnu. 
the world. Many words are given which. owmg to the 
rapId strides of electrical science, are here defined for 
the first time. There is a clearness in the definitIOns 
wi l lch recommends the book particularly to the be· 
gInner. whI le tbe advanced electrician will find such 
subjects a. the theory of dimen.ions and the dlmen 
sioll' of electrical lIm!s fully treated. The work IS all 
Invaluable addItion to even the smallest of electrical 

EngIne. See Rotary engiue. Traction engine. 
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ExerClsmg macbine. E. Leamy . . . . . . . . . . . . . . . . . . . . . .  485.047 
Feed trough. I. S. Swetland . .  . .  . . .  . . . .  . . . . . . . . . .  485.022 
Feedtng salt to anImals, device for, r.r. B. 
Fen���PiI:��Beain: . .  :::: :::: ::: ::::: :::: ::: :::: : :  . . .  : �:M� 
Fpnder. See Car fendar. 
}I�lle and perforatmg appliance, combined porta� 
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RefrIgerating apparatus. D. I •. Holden . . . . . . . . . . .  484.913 
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Rotary enl'Ille. F. M. Bailey . . . . . . . . . . . . . . . . . . . . . . . . .  484,769 
Rubber dam clamp. N. Kuns . . . . . . . . . . . . . . . . . . . . . .  484.800 
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Files, means for and method of deslgnatmg docu-

ment, G. H. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485,025 
Filter. W. M. Deutsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.781 
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Scraper. wheeled. P. M. Broadfoot . . . . . . . . . . . . . . . . . .  485.085 
Screen. See Window screen. 

Best balmg presses. Ryther Mfg. Co., Watertown, N.Y. 
G. D. Hlscox, 361 Broadwav, N Y., Consulting- EngIneer. 

Unlvers'll and Centrifugal Grmdlng Machllles. PedrIck &; Ayer. Pbiladelphia. Pa. 
SkIlled workmen and best materials are the basis for 

the deserved popularIty of Jessop's steel. 
Glass grinc1mg and polishing rmachinery wanted. Ap­

ply rl'acOllY Iron and :Metal Co . •  Tacony, Pa. 
'I'he Improved Hydraultc Jacks, Punches. and Tube 

Rxpanders. R. Dudgeon, 24 ColumbIa St., New York. 
rrools for sheet metal goods, presses. lathes, dIes, etc. 

EmpIre �lachine and Tool Co., New BrunSWICk, N. J. 
Stow flexible shaft. Invented and manufactured by 

Stow Mfg. Co., Binghamton. No Y. See aoiv . •  page 2M. 
Screw machines, millmg machmes, and drill presses. 

'l'he Garvin Mach. Co .. Lalght and Canal Sts., New York. 
Centrifugal Pumps. CapaCIty. 100 to <10.000 gals. per 

minute. All sizes In stOCk. IrVin Van \Vie. Syracuse. N.Y. 
Guild & GarrIson, Brooklyn, N. Yo,  manufacture steam 

pumps, vacuum pumps, vacuum apparatus, air pumps, 
aCid blowers. filter press pumps. etc. 

Spltt Pulleys at Low prICes, and of same strength and 
appearance as "'""bole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Pblladelplua, Pa. 
For best hOistIng engine. J. S. Mundy, Newark. N. J. 
Perforated Metals of all kinds and for all purposes, 

general or specwl.  Address, stating requIrements, The 
Harllngton &; Ki.ng Perforating Co., Chicago. 

'1'0 Let-A suite of desirable offices. adjacent to the 
ScientifiC American offices, to let at moderate terms. 
Apply to l\tlunn & Co., 361 Broauway, New York. 

Fine castings in brass, bronze. compositlOll (gun 
meta}), German SlIver. Unequaled faClhties Jas. J. 
McKenna & Bro . •  424 and i26 East 23d St . •  New York. 

The best book for electrlCmns and beginners in elec­
trICity is U Experimental SClence," by Geo. i\:L HopkinS. 
By mail. $4 ; Munn & Co., pubhshers, 361 Broadway, N. Y. 
Cannmg machinery outfits complete, oil burners for 

soldering, air pumps, can wipers, can testers. labeling 
machines. Presses and dIeS. Burt l\Ifg. Co., Rochester, 
N. Y. 

Competent persons who deSIre agencies for a new 
popular book. of ready sale, With handsome profit, may 
apply to Munn &; Co., SClentific American office. 361 
Broadway, New York. 

�Send for new and complete catalogue of Scientiflc 
and other Books for sale by Munn & Co . . 361 Broadway, 
New York. Free on applir.ation. 
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I£S 
HINTS TO CORRESPONDENTS. 

N a m e 8  and ,\ ddre88 mm' accompany all letters. 
or no atten tIOn W I l l  be pard thereto. This IS for our 
mformatlon and not for lJuhhcatIOn . 

R e f'e r e u e e s  to former artIcles or ansv,rers should 
gIve (late of puper and puge or number of questIOn . 

I n q u i ri e s  nOf, ans\\ ered m reasonable  t ime sholl id 
be repealed ; correspondents WI l l  bear III mind t hat 
some an�wer8 reqll I re not a. l itt le research ,  and, 
thollgh we endeavor to rep l y  to all eIther by letter 
or 1 1 1  r h l �  dePflrtment, each mnst take his tnrn . 

S I) e c l a l  'V r l t t e n I n fo r m ation on matters of 
pf'fsonnl rather than !!enerai interest cnnnot be 
expected w l t hont remnnerllt ton .  

S c i e n t i l i c  A m e r i c a n  S U P I' l e m ent8 referred 
to may he had at the office. PrIce 10 cent_ each. 

U O O k 8  referred to promptly suppl ied on receIpt of 
price. 

iU l n e ra'" eent for examInatIOn should be distinctly 
marked or labeled 

(4581) W. P. C. asks (1) what the Harden 
hand grenade for extingnl �hlIlg fires are made of. A. 
Hand grenadcs for extlllgll l<i:hing fires are made by fill­
I1lg th lll spherrcal glass bottles With a sol utIOn of cnl­
cium chloride, salammolliac or borax. 2. A good in­
sulating material that I can mould out f or insnlatlDg 
storage haLtery plate"'. A. U�e gutta percha. 3. Are 
there any two aCldA mixed together that \\ III cause an 
explosIOn ? A. Yes. 4. Will su lphUrIC aCId set fire to 
wood ? A. SulphuriC uCld wil l char wood by extract· 
ing the elements of water. 5. Will tbe spray from the 
storage batteries set fire to wood ? A. 'Ve do not 
thlllk It  would set fire to "ood. 

(4582) O. S. asks : What is the chemical 
agency of ammOn ium chlonde in the m icrophone bat­
tery ? A .  rrhe reactIOn I S  supposed to be as follows : 

� 2 NH4CI + 2 )lnO, + Zn = Z n C I ,  + 2NH, + H20 + Mu,O, 

The ammomnm ChlOride acts on lhe metaillc Zl IlC, form· 
mg ZIDC chloride and l iberating ammonia. 

NEW BOOKS AND PUBLICATIONS. 

THE STANDARD ELECTRICAL DICTION­
ARY. A popular dictionary of words 
and terllls used in the practice of 
electric engineering. By T. O'Conor 
Sloane, A. M. . E. M. . Ph. D. New 
York : N. W. Henley & Co. 1892. 
12rno. Pp. 624. Cloth. Price $3. 

In the Standard ElectrIcal D ictionary we have an im­
portant adcl tt IOn to the \\ orkt ng l i brary of the amateur 
and profesl!-ional electriCian. The definitions are i l l us­
trated whellever nece�sary by wel l executed i l l ustra_ 
tIons, which numbel' in an over three hundred . The 
work has a very complete index, which renders the use 
of cro�s references unnecessary. The author has evi­
dently done his \\ork In " very thorough manner. Take 
ElectrIcity for ex.mpl�. Here the author has modestly 
given no defimtion of his own, bllt he does not hesi­
tate to give the opmions of seventeen of the best au' 
thorltles. i ncludmg many of the foremost e lectriCians of 
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484.798 
W. H. Peckham . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . 484.918 

Firearm lock. L. Jonson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.043 
FIreplace. I'as 101'. F. E. Backus . . . . . . . . . . . . . . . . . .  i85,079 
Flour bin and SIfter, Davls & HarwelL . . . . . . . . . . . .  484,780 
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Canning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.845 
Folding macbme. S. C. McKmney . . . . . . . . . . . . . . . . .  485.180 
Forceps and tractor, comblDed, E. J. Howe . . . . . . . .  485,039 

For _bleb Letter8 Patent of tbe 
United S tate8 _ere Granted 

October 25, 1892, Forks, apparatus for cleaninlZ, F. Lehmann . . . . .. . .  485,048 
.\ N O  EACH BEARING THA.T DA.TE. ���n ����gfafo����'i/G���:::'::::::::::::::::.: : : .  it'Ji3 

Game apparatus. E Dungey . . . . . . . . . . . . . . . . . . . . . . . . .  484.950 

(See note at end of lIst about copies of these patents.J 
Game board. I.  L. ConklIng . . . . . . . . . . . . . . . . . . . . . . . . . .  485.029 
Garbage drier and burner, F. Cain . . . . . . . . . . . . . . . . .  484,774 

8������:a'l�E�'i��.:;.aa\';!'s, t. �*.�m\l�:::::: ::. '::. �.m 
Gas machine. L. J. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . .  485.134 
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generator. Steam gene-Alarm. Ree Burglar alarm rator. Alcohol from liquor casks, apparatus for and Glassware, ornamental pressed. J. Haley . . . . . . . . . .  485,032 metbod of recovering waste. M. Hickey . . . . . . .  484,963 Glove and garment fastener, F. E. Hall . . . . . . . . . . . . 484,792 

Animal trap, M. Jobnston . . . . . . . . . . . . . . . . . . . . . . . .  484.799 Glove fastener, A. G. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . 484,807 
Antifriction clasp, W. L. Black . . . . . . . . . . . . . . . . . . . .  484,947 Gold and other metals from their orest separat. Baby tender and CrIb. combmed, A. Baird . . . . . . . . .  485.081 mg. G. J. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484.869 
l:fer'�

e
:n������R��·er's depositing apparatus, Gram binder, E. M. Kello/Zg . . . . . . . . . . . . . . . . . . . . . . . . .  485,157 

R. Megson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.987 ��f���n��m�'&.�c�o&i!�.���: : : : : : : : : : : : : : : : : : ::: : :  :t::l 
Baling press. C. F.. Wbltman . . . . . . . . . . . . . . . . . . . . . . . .  485.072 Grmdmg pan. A. J. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . 485.069 
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Madden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485,128 Hammer, flower, J. Canning . . . . . . . . . . . . . . . . . . . . . . . . .  484,775 
Batteries, standard cell for electriC. H. S. Car- Handle. See Brake handle. 

bart . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . " . . . . . . . . . . . . . . . .  485,089 Hanger. See Pipe banger. 
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Bearing. roller. S. B. Bartlett . . . . . . . . . . . . . . . . . . . . . . . .  485,083 Harrow and pulverIzer blade. R. L. I.ukens . . . . . .  . 
Bed bottom, L. HInkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,912 Harvester discbarge mechanism, Stroud & Corey 484,923 
Beer. treatmg. A. Kreusler . . . . . . . . . . . . . . . . . . . . . . . . . . 485.012 Hat box. H. J. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iS4.812 
Belt. link. D. S. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484.827 Hat rack. A. L. Van Benschoten . . . . . . . . . . . . . . . . . . . . 484.886 
Berry picker. C. C. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.057 Heater. See Portable safety heater. Steam 
�:ggl�: �:�hr:�;;.I�: . : : : : : :  .. : : : : : : : : : : : : : : : : : : : :  �:�* beater. 
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Blg�gl� s��p'i;rt"J. 'J. Yuiier: : : : : : : : : : : :  : : :::::: : : : : :  484:Ml Hoistinjl; device. self-lockIng. O. Hillerscbeid . . . . .  484,932 �i�. b�g:]ih�u� b�?OdY . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.904 HOIgg[cie�
e"sa��I\,o�����r·Ti�:��\,o�����

r. Pen-
BIt. See Bridle bit. Hook. See Snap hook. 
B1md. inside WIndow. J. W. T. GillIam . . . . . . . . . . . . .  484.957 Horse blanket. E. Chamberlain . . . . . . . . . . . . . . . . . . . .  is!.998 
Block. See CeilIng block. DIfferential block. Horse boot. C. A. Rabn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 484.820 
Board. See Game board. Horseshoe nails, machine for making, D. F. Wil-
Boiler, J. Caball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 485.087, 485.088 

I
Iams. . . . . . . . . . . .  . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . .  484.836 

BOIler flue protector. steam. H. H. Nieman . . . . . . . . 485,112 Hose elevatiug apparatus. A. O. Muhlstein . . . . . . . . 485.129 
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48(,837 
Bottle closure. C. Ollendorff . . . . . . . . . . . . . . . . . . . . . . . . .  485.052 cator. 
Bottle. nursing, O. K. Newell . . . . . . . . . . . . . . . . . . . . . . . .  48i.811 Inhaler. M. S. Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,M4 Bottle stopper. J. De Mars . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.093 Ink well. W. E. LewIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iS4.803 Bottle stopper. B. F. Sanborn . . . . . . . . . . . . . . . . . . . . . . .  485.139 Insect trap. W. Amos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.077 Box. See Core box. Egg box. Hat box. Letter Insulat"r, C. T. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.106 box. Insulator for electric railway conductors, C. T. Box strap. metal. S . C. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . 485.150 Lee . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .  485.105 
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�.��: : : . : : : : :  : : :  �:�n Brick and tIle machine, J. J. Kulage . . . . . . . . . . . . . . . .  484.891 Ironing macnine, L H. \Vatson . . . . . . . . . . . . . . . . . . . .  484,925 BrICk press, J. J. Kulage . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.896 Jars or vesselsi�self-fastening rim for, H. Cone . . .  484,779 

����f:�i[,
x
E�F�

I
����

ri
.��. �?�'.�: .�' . .  �?�����: : : :  :�:�l Kettle, steam :backeted, S. H. Emmens . . . . . . . . . . . . .  484.78( 

Buckets. automatic latch opener for, C. P. Dole . .  484,782 ��f.te
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Burglar alarm, F. A. Goelze . . . . . . . . . . . . . . . . . .  .. . . . .  485,101 KnittlnJr machine, warp, G. Buhlmann . . . . . . . . . . . . 484..844-
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Button. H. M. Nester . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.111 Knob attacbment. F. H. Richards . . . . . . . . . . . . . . . . .  iS5.137 
Button. A. E. Newcomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,810 Label holder. E. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.\102 
Button cuttmg macbines, etc., tool holder for. F. Lace fastener, shoe. B. F. Lynch . . . . . . . . . . . . . . . . . . .  484,899 

E. Beckwith, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485,147 Lamp, incandescent, F. S. Smith . . . . . . . .  . . . . . . . . . .  484,825 
Button fastening, E. A. Giles . . . . . . . . . . . . . . . . . . . . . . . . 484.853 Lamp. self-extingUishing hydrocarbon, S. A. 
Button machine. A. Pbelps . . . . . . . . . . . . . . . . . . . . . . . . . .  484.976 Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485,041 
Button settmg machme. A. G. WIlkins . . . . . . . . . . .  484.885 Lantern. magic. E. I. S. Hart . . . . . . . . . . . . . . . . . . . . . .  484.854 
Cable crossing, H. A. BenedIct . . . . . . . . . . . . . . . . . . . . . 48(,772 Lantern, signal, J. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485,071 
Calculating macbine. F. C. Osborn . .  . .  . . . . . . . . . . .  484.814 Leak stopper. W. F. Beart . . . . . . . . . . . . . . . . . . . . . . . . . . . 485.121 
Calipers, inside, R. C. Nugent . . . . . . . . . . . . . . . . . . . . . . . .  484.813 IJetter box, house door • •  T. H. Wolfsheimer . . . . . . . .  484,!=f85 
Can. See Paper can. ShIpping can. Llgbt. See ElectrIC search light. 
Can. C. C. Lockstaedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.936 Liquid cooler, H. C. Gardner . . . . . . . . . . . . . . . . . . . . . . .  484.955 
Cape and cap, combined, A. T. Aldrich . . . . . . . . . . . . .  484.945 Liquids with gases. apparatus for treatinll, G. 
Car brake. G. R. EllIott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.783 Lunge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.126 
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iS4.859. 484.860 Loom shedding mecbamsm. G. W. Stafford . . . . . . . 484.922 
Car couplmg. W. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  is{.997 Mash shrrer. G. Scbock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iS4.883 
Car coupling, Johnson & Olander . . . . . . . . . . . . . . . . .  485,042 Match headIng composition, J. Klein . . . . . . . . . . . . .  485,103 
Car couphng. \V. l\11g�ett . . . . . . . . . . . . . . . . . . . . . . . .  484,939 Measurmg- device, liquid, ""Iv. H. Beecher. . . . .  . . .  (85,026 
Car coupling, H. & B. Oakes . . . . . . . . . . . . . . . . . . . . . . . .  484.900 Meat cutter. Woodruff & Snow . . . . . . . . . . . . . .  484.987. 484,983 
Car coupling, li'Jl\ Russell . . . . . . . . . . . . . . . . . . . . . . . . . .  485,061 Metal strIps, apparatus for hardening, Logan & 
Car couplInl'. A. Scbroeder . . . . . . . . . . . . . . . . . . . . . . . . . .  485.062 Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484.968 
Car door. S. W. Gro .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485.001 Meter. See AIr or gas meter. 
Car drIvmg mechamsm. C. W. Hunt . . . . . . . . . . . . . . . .  484.91i Mill . See Grinding mill. ROlling mill. Wlnd-Cal' fender or guard, W. W. Baxter . . . . . . . . . . . . . . 484,989 mill. 
Car heatIng and ventilating system. J. A. Healy .. 485.036 Mirror. portable. W. Q. Prewitt . . . . . . . . . . . . . . . . . . . . 48i.818 Car seal, A. P. Travis . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  485,(}70 Miter cuttin.z macblne, D. H. Brenner . . . . . . . . . . . . .  484-,874 Cur slack: r.djuster, W. H. Marshall . . . . . . . . . . . . . . . . .  484,858 MIxer. See Paint mixer. 
Car. sleepmg, S. M. Charles. . . . . . . .  . .  . . . . . . . . . . . . .  485.151 Mouldlnl' machine presser foot or bar. F. L. 
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� . .  �P��:.���� . .  ��:.: ?: 484.901 Mo3:';;fci'���opy; X: T: ·vernoii : : : : : : : : : : : : : : . : : : : : :  �:m Carburetor. J. ClIngman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484,949 Multiple switchboard systems, test circuit for. C. Card. playinl'. J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . 484.798 E. ScrIbner . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.8(;7 Cardmg engme, W. P. Canning . . . . . . . . . . . . . . . . . .  484,928 Net makIng mach me, W. J. Hooper . . . . . . . . . . . . . . .  484,893 Carding engine flats-, protector for the ends of the Nickel. treatIng minerals contaming, J. De Cop-clothing of. W .  P. CanDlng. . .  . .  . . . . . . . . . . . . .  484.846 pet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i84,875 Carrmges. lock for the wheels of children's, J. A. Nursery balZ, M. J. Forshew . . . . . . . . . . . . . . . . . . . . . . . . . .  485,C98 Birkholz . . . . . . . . . . . . . . .  . . . .  . .  . .  . . .  . . . . . . . . . .  . .  484,873 Nut lock. E. J ohanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,8M Carrier. See Egg carner. Hose pipe carrier. Nut lOCk, I. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.120 Thrashing machine straw carrier. 8�: ���:lt�
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:::. : :  m:= Organ, cabInet, M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4B4.n29 Cash rel'lster and indICator. E. H. Murdock . . . . . . . .  484.917 Padlock. E. A. Judd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  484.895 Cash register and indtcator, J. J. Webster . . . . . . . . 484,&37 Paint mixer, P. Faust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,!:!bl CeUmg block, J. J. Green . . . . . . . . . . . . . . . . . . . . . . .  484,911 Paint pigment from ores, producing. Smith1 & Cham making macblne. F. F. Ellis . . . . . . . . . . . . . . . . .  484.909 Ludwig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485,063 Chocolate, etc., apparatus for automatically com- Pan. Ree Grindmg pan. 

pressing. P. Guerin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,790 Paper bag machmes, etc., mechanism for deliver .. Cigarette machine. V. H. Bazerque . . . . . . . . . • . • . . . .  485.146 ing bags from, A. C. Getten . . . . . . . . . . . . . . . . . . . . . .  485,006 Cistern cleanmg device. E. C. Davis . . .. . . . . .  G . . . . . .  485,092 Paper can, A. '1\ CwerdtnskI . . . .  . . . . . . .  .. . . . . . . . .  485,158 Clamp. See Rubber dam clamp. Paper, machme for the manufacture of lace, B. 
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M. Libby . . . . . . . . • . . . . . . . 484,967 
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Fahrner . . . . . . . . . . . . . . . . . . . . . . .. . . . .  480.005 Corn huskmg machine. S. E. Morral et al. . • . . . . . • . . 484,808 Pl

P
P elbow, O. H. Lawrence . . . . . . . . . . . . . . . • . . . . • . . . .  485,124 

Secondary battery. W. "lam . . . . . . . . . . . . . . . . . . . . . . . 485.013 
Separator. See Ore separator. 
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SeWIng machIne quilting attachment, ,J . C. Gal-
loway ........ .... ...... ........... .............. 485.100 

Sewing machine take-up, Snitzer & Kuehn . . . . . . .  485,019 
Sewmg machme thread unwmding device, M. B. 

Reijl;h . .  . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  485.136 
Sbades to rollers. attachmg window, E. F. Harts-

horn. . . . . .  . . . .  . . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . iSi.962 
Shearmg and punchIng mach me, combined, G. 

Van Wajl;enen. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.832 
Shipping can, reinforced. F. Westerbeck . . . . . . . . . .  485,119 
Ships, construction of, A. P. Bhven . . . . . . . . . . . . . . . .  484,888 
Show stand. F. M. Morrow . . . . . . . . . . . . . . . . . . . . . . . . . 485.109 
Shutter worker. Nickerson & Fleet . . . . . . . . . . . . • . . . .  484.972 
Sifter, flour, L. Scruggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,980 
Slate sbavinjl; machine. H. & E. Kurtz . . . . . . . . . . . . . .  484.802 
Smeltmg or reducing plant, J. Rourke . . . . . . . . . . . . . . 484.942 
Snap book. F'. J. HerrICk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.037 
Soap. J. Niese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.113 
Sodawater apparatus. W. H. Coll!ns . . . . . . . . . . . . . . 484.839 
Soldering. electrIC. E. E. RIas . . . . . . . . . . . . . . . . . . . . . . . 485.017 
SJ,teaking tube, L. Strouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484.982 
Spring. See Door spnng. 
Stable. feed. D. Halfley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484.791 
Stand. See Sbow stand. Wash stand. 
Steam generator or evaporator, G. W. Baird . . . . . . 484,946 
Steam heater, '1\ B'earon. . . . . . . . . . . . . . .  . . .  . . .  . . . .  484.787 
Stockmgs, knitted, L. N. D. Williams . . . . . . . . 48.1.01 3 
Stone or body, spectrum-colored, J. Jacobson . . .  484,934 
Stopper. See Bottle stopper. Leak stopper. 
Stove, cooking, J. Marc e . . . . .  . . . . . . . . . . . . . .  . . . . . . . .  485,04tl 
Strap. See Box strRp. 
Sur�ical instruments, etc., sterilizer for. E. 

Boeckmann . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.927 
Suspenders. E. DaVIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.l2H 
�:irR�jl; l:!'ll:I�ct:ic�\a�iicii: . . . . .  . .  . . . .  . . . . .  . . . . 484.847 

���;:'�l.��}'��a��·.�:.��.����:::::::::::::::: : : : : :  �:� 
"rag makmg machme, A. C. North . . . . . . . . . . . . . . . . . .  484,973 
Tea kettle, J. Naber, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485,016 
Telephone support. G. V. Benjamin . . . . . . . . . . . . . . .  485.027 
r.relephonlC transmitter, A. T. Collier . . . . . . . . . . . . .  484,778 
''Tent pin, A. S. Comstock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,998 
'rhermal Circuit changer and protective applI-

ance, H. A. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,822 
Thill support. T. B. Woodward. .  . . . . . . . . . . . .  . . . . .  485.023 
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Tin .from tm plate waste, separating. H. C. W. 
Harmsen . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.035 

Tire. cycle, Fane & Lavender . . . . . . . . . . . . . . . . . . . . .. . .  484,786 
"rire, vehlCle wheel , L. K. McClymonds . . . . . . . . . . . .  485,110 
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'rool, J. Boatner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.148 
rrop, gyroscopiC, J. J. Hardy . . . . . . . . . . . . . . . . . . . . . . . . .  484,960 
Torpedo net. W. W. WlnMhip . . . . . . . . . . . . . . . . . . . . . . . .  485,074 
Torpedo placer. Peifer, Jr., & Johnston . . . . . . . . . . . .  48'-,864 
'roy. S. F. Estell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.850 
r.rOY canDon, C. W. Lucius . . . . . . . . . . . . . . . . . . . . . . . .. . . 484,805 
rrractton engine, D. S. Stewart . . . . . . . . . . . .  484,828 to 484,830 
1'rafl' See Auimal trap. Insect trap. 
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c��i�J'�;.!"g�: Wood . . . . . . . . . . . . . . . . . .. 484.986 

r.rrousers. pattern for draughting, A. F. Mead . . . . .  485,014: 
'1'ube. See Speaking tube. 
Type flnibhlDg' machine, T. M. Kenney . . . . . . . . . . . . .  484,915 
Umbrella. F. A. Burnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.773 
Valve and jomt. C. S. Bavler . . . . . . . . . . . . . . . . . . .  " . . .  i84,843 
Valve. enl'me slide, J. D. Stark . . . . . . . . . . . . . . . . . . . . .  484.903 
Valve, globe, \V. J. Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . 485,055 
Valve levers. stop for throttle, G. E. Messer . . . . . . 48(,938 
Valve. steam-actuated. T. G. Laney . . . . . . . . . . . . . . . .  485.046 
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Vebicle starter. J. W. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . 485.125 
Vending machine, coin-controlled, G. L. Slater . . .  485,140 
Vent for l iquId receptacles. F. W. Polle . . . . . . . . . . . .  484.816 
Ventilation. system of house. F. P. Smith . . . . . . . . .  485.141 
Ventilator. G. H. Enms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,879 
Ventilator, C. Redpath . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485,059 
VIolin bow frog, J. A. Houlihan . . . . . . . . . . . . . . . . . . .  485.008 
W�on brake lever. G. P. Riester . . . . . . . . . . . . . . . . . . . 485.060 
Waist, Z. Demarest . ....... .......................... 485,001 
;!�g'�fa���b'. �.�e�e�
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Wasb stand. A. Janzon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485.040 
Washing machme. J. H. Bates . . . . . . . . . . . . . . . . . . . . .  484.871 
Washing machine, D. Gardner . . . . . . . . . . . . . . . . . . . .  484,892 
WashIng macbine. J. C.\Thomas . . . . . . . . . . . . . . . . . . . .  485.143 
Wa
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Watch balances and hair springs. system for ad� 
justing to temperature. G. E. Hunter . . . . . . . . . .  484.796 

Water closet flush valve, E. Herdegen . . . . . . . . . . . . .  485,155 
Water closet tank Siphon. Wllkms & Blesch . . . . . .  484,8.� 
Wells, sand trap for artesian, B. F. Smith . . . . . . . . . .  485,064 
Wheel. See Cycle wbeel . 
Wheel rim trimming machine. R. Hoopes . . . . . . . . . .  485,156 
�gr:le1;��P��U��·1�g,��'fJ.
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WIck raIsing deVIce. H. L. Smith . . . . . . . . . . . . . . . . . . .  484.981 
Wmdmill. E. J. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485.082 
Windmill. S. M. Hopkms . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.79.> 
Wmdmlll. B. T. Stauber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iS4.826 WIndow screen, .T. RICh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,978 WIre, barbed, J. D. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,800 WIre coupling, W. E • ..Banta . . . . . . . . . . . . . . . . . . . . . . . .  .s4,842 
Wire netting machines, detector stop motion for, 

E. S. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iS4.992 
Wire stretcher. L. W. Stokely . . . . . . . . . . . . . . . . . . . . . . .  485.066 
;�:e�'f'i.t;��: .;\��trl.
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Box cover. S. D. Lux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.923 
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Curtam roller bracket. M. J. Matthews . . . . . . . . . . . . . .  21.\129 

�lg��� rll .. ;self·. 
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.��::::::::::::: : :  R� Perfumery holder. J. Markell . . . .  . . . . . . . . . . . . . . . .  21.925 Potato dIgger fork. H. O. Putnam . . . . . . . . . . . . . . . . . . .  21.93i SF-00ll, E. M. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.920 'lablecloth. F. S. Pmkus . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.928 Valve for basms and bath tubs, W. H. Graham . . . .  21.933 

Wall paper, C. Booze . . . . . . . . . . . . . . . . . . . . . . . . .  21.908 to 21,917 
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ca�l�g�':,��I':� ���fueiree' coui>� 485,015 Pipe han"er. M. J. Hanna . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485,033 
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s°'!,����: Doty . . . . . . . . . . . . . . . . . , . . . .  485.095 
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Planter, corn. Q. Boll . . . . ... . . . . . . . . . . . . . . .. . . . . . . . . . .  484.991 1 Cigarettes NatIonal Cigarette and Tobacco Com-

c�:;�', S�W 'iiabbitl. �
i
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hlne for shapmg and .0. 7"7 ' pany . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.BM I ,  . S . . . . . . . . . . . . . . . . . . .. . . . .. . .  ""'. " 1  Cigars, C. Da�hn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  < 21.893 C
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5 Plow attachment. C. B. Thornton . . . . . . . . . . . . . . . . . .  484.M3 CIgars. Hollenden Hotel Company . . . . . . . . . . . . . . . . . .  21.896 W I, ,� Portable safety heater. J .  House . . . . . . . . . . . . . . . . . . .  48.'!.008 CIgars. Silver State CIgar Company . . . . . . . . . . . . . . . . .  21.890 Cultlvator, Perkins & Cronenberg . . . . . . . . . . . . . . . . . .  484,815 Post driver, J. McLandsborougb . . . . . . . . . . . . . . . . . . . .  48:>,051 Electro�curative apparatus EJectrohbratlOn Cultivator shovel, S. i\1. Graumlick . . . . . . . . . . . . . . . . .  484.789 Potassium carbonate making, P. Romer . . . . . . . . . . 484,921 Company . . . . . . . . . . . . . . . . . . . .  'O o . . . . . . . . . . . . . . . . . . . . .  21,892 Current generators, regulation of alternatmg, G. Potato dIgger, A. A. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . 484,817 Italian cloths, mohair serges, and similar goods, J. Pfannkucbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41l5.054 Potato dlllger. S. N. Washburn . . . . . . . . . . . . . . . . . . . . . .  485.118 W. Goddard & Sons . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 21.889 Curry comb. A. C. Decker . . . . . . . . . . . . . . . . . . . .  484,848, 484,849 Press. ,See Baling press. Brick press. Oil for bicycles, lubricating, A. Cook's Sons . . . . . . . .  21,891 C
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. . . .  · 484,865 Pr!nter � quom, A. Cameron . . ... . . . . . . . . . . . . . . . . . . . .  484,907 Painter's smalt, W. C. Estes . . . . . . . . . . . . . . . . . . . . . . . . .  21.887 - ";''-1. Prmters rules and leads, machine for cutting, F. PIanos, F. G.  Smlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,895 Cycle wheel. R. C. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  484.952 Wesel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iS4.984 Pms. straigbt. Plume & Atwood Manufacturing Damper. W. H. Packham ....... ... .. ............ 4R5.05a Pro/ectlle! J. J. �cIntyre . . . . . . . . . . . . . . . . . . . .. . . . . . . .  484.86� Company. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  21.883 Decantmg bottles, apparatus for, F. Moog . . . . . . . . .  485,050 Pul ey, sp it, C. C. Lockstaeot . . . . . . . . . . . . . . . . . . . . . . .  484.935 Pipes, eartben sanitary, H. Knowles . . . . . . .  . . . . . .  21,898 Dental instrument, C. W. Jones . . . . . . . . . . . . . . . . . . . .  485.110 Pulp produdng apparatus, J. B. Carter . . . . . . . . . . . .  485,000 Sewing machines, New York Sewing Machine and Differential block. H. W. Rusgrove . . . . . . . . . . . . . . . . .  485.115 Pump. J. P. Labm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.898 Manufacturmg Company . . . . . . . . . . . . . . . . . . . . . . . . . 21.897 Dlg�er. See Potato dillger. Puncb, J. M. F�lrfleld. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484.8H1 Spoons forks, knife handles, and the like, metal. DIVIng dress and helmet. A. E. Stove . . . . . . . . . . . . . .  484.885 ����e. �e�H�;���� . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  484.882 F. C. Lamy . . . . . . . . . . . .  , . .... . ....................... 21.899 
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R����: : : : : : : : : : : : : : : : : : : : :  �:� Radiator, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.018 Draugbt equalizer, S. H. Tinsman . . . . . . . . . . . . . . . . . . 485,]44 Rail fastening, '1'. W. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485,097 Drawing maps and p10ts of ground, apparatus for, Railway cross be, W. M. Hewitt . . .  . . . . .  . . . . . . . .  484,855 A. Bodding. . . . . . . . . . . . . . . . . . . . .  . .  .............. 484.905 Railway fish plate. set screw. and nut lock there-Dner. See Clothes drier. Garbage dner. for. J. P. McGuire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484.809 Dryinl' apparatus. H. W. Rappleye . . . . . . . . . . . . . . . . .  484.821 RaIlway grip mechanism. cable. J. H. Robertson .  484.920 E.Il� box. D. Neefus, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484,863 RaHway pomt and signal apparatus, interlocking, 

�f:cf�I';,"�';;n�';,�t��.
l
l�

r
G�t:an?,

Ostell
�.�: : : : : . :. :: : :  it:�� Ral.;.:r- �;�����iecir;c: J. fi: Pen'ciiet"ii: : : : : : : : :  it:� 

����t�!� f:�r
e
�:\?�h��

n
IitBs S:. ���.����.� : : :  : :':.: : : �:� �:n::�s�

r
:��:r����

n
�o8f�:���r�g !h�S,'!t�

i
.���_ 

484,92
8 

�}:�t��i;��c
W
�;��e!!· a�W�����:tus: 'ii: 'iilackman �:� RRi?:ai!: :OS!d

i
�g��uit 'for ' eiecti-lc: 'B: 'F: 'Sui� 485.(M4 

Elevator, Hanson & Btlrgrnan . . . . . . . . . . . . • . • . . . . . . . .  485.034 I ton . . • . . . • • . • • • • • • . • . • • • . • • • • • • . • . . . .  , . • • • • • • • • • • • • • .  484t� 
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Issued since 1888. will be furnished from thIS office for 
25 cents. In ordering please state the name and number 
of the patent desired. and remIt to Munn & Co . •  361 
Broadway, New York. 

C an ad i a n  patents may now be obtained by the tn ... ventors for any of the inventions named in the fore� gOlng list, provided they are simple. 8 t a cost of $40 each. If complicated the cost WIll be a little more. }'or full instructions address Munn & Co., 361 Broadway, New York. Other foreij(1l patents may also be obtained. 
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300 J' titnt if i t  �tutritau. 
�(lverti$emenh�. B U I L D E R S 

I 0 8ide P age, each i n se1'tion - - 7'5 cellts a line 
Bnch: IJ age, each i llsel'ti o ll  - - - - $ 1 . 0 0  a line 

O F  H I C H  C R A D E  
We Build Everything, from a Canoe to a Steam Yacht. 

Complete Stock Oars, Sweeps and Boat Trimmings. 
We Make all Sizes Pipe Boilers and Engines 

[N OVEMBER 5, 1 892. 

O I L-LI M E-ELECT R I C  
L A N T E R N S ,  M AC I C S T E R E O PT I O O N S  
A N D  V I EWS. 

Larle Caialop8 Fr ••• 

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 adver­tisements at the same rate per agate line, by measure­TIlent, as the letter press. Advertisements must be recei ved at Publication Office as early as Thursday morning to appear in the following week's issue. 

i 16 Beekman Street, N. Y City. 
C d R B t f $�� u pward J. B. COLT & CO. H89 La Salle Street, Chicago, lll. e ar ow Va�o�o::'d �team Lau

·
nches from $300 npward. 

ADAMA N T WAL L  P L AS T E R  
Bl<;", 'I' P I. A "' T E R I N I '  lU A 'r E lt T A L  Ii. N O W N .  No experiment. Its success has been phenomenal. �hirty fa c tories in this and qther countries. 
A D A .U A l\ T  llIFG. C O . ,  � l: R A C U � ";, N. Y. 

Patent Foot Power Machin 
Complete Outfits. 

Wood or Metal workers without steam 
fJower can successfully compete with 
II Aao�t s�';f\fIWI; uSltl�(��{n New 
latest and most improved for Shop Use, also for Industrial "vUU'lJ1"_ II '"  Home 'l'raining, etc. Catalogue 

Seneca Fal ls  Mfg. Co. 
695 Water Street, Seneca Falls, N. Y. 

� 
, � ® "  fr�lJrr;�:y���r.R CO�"i f 

I"� AND CHICAGO. SLIDE RULES, Mannheim : and others. Complete Man.. I : ual on the Slide Rule, 5Oc. , Thacher's Calculating In­struments. 

The Che8nest, The Best $1 A complete Electric Motor and 
Battery Outfit, instructive and en· 
tertaining for old and young, ope� rating by means of our patented 
battery pads, doing- away with li­
quid acids and ch�micals. Sent by mail or express, prepaid, on 
receipt of 81.25. Eleetro-Noyelty 
Co .• Roxbury, Mass , Mfrs. of Toy 
Motors, AmateUr Electro- Plating 
Outfits, etc. Send for catalogue. 

See " Sci. Am." July 23d 

The Sebastian-May Co 
Improved Screw Cutting �::��LATHES 

�ti�l ��e:�r�i��'U��d D1!!iat���:; Outfits. Lathes on trial. Cata­lo�ues mailed on application. 
16� to 1 6 7  H i ghland Ave . ,  

S I D N E V, O H I O . 

Improved Screw Cutt ing 

Foot and Power LATHES 
Drill Presses, Shapers, Band, Circular, and Scroll Saws. Machinists' Tools and Supplies. Lathes on trial. 

;::-r CataLogue nwiled on appUcation. 

W" SEND 10c. FOR COM PLETE CATALOGUE. 

Steam! Steam ! 
Complete Fixtures ex c ept Stack. 

2 · H orse Eu reka Boi ler and Eng ine,  • $ 1 75 
• 275 4· " " " " " 

Other sizes at low prices. Before you buy get onr prices. 
B.  W. PAYNE &, SONS,  

D rawer �6. E Llll l lt A ,  N. Y. 

ct5 to ctI5 per day, at to tD home, selling 
L1GHTNINB PLATER 
and plating jewelry, watches 
tableware, &e. Plates the 
finest of jewelry good as new, on aU kinds of metal with gold, silver or nickel. 
No experience. No capital. 
Every honse has goods need­ing plating. Wholesale to agents'S. Write rorcircu. 

H. E. DEI.NO & 
(Jolumbuo, O. 

TH E UNITED STATES LIFE SAV-
ing' Service.-By Horace L. Piper. A n  in teresting pa­per, treating of District.s and Superintendents. Stations and t.heir Locations, Keepers, Crews. DiSCipl ine. Boats, Buoys. Lyle Gun. IJife Cal'. Patrol. Telephone, Wrecks. With one f'ull page mustrati nn. Contained in SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. S40. Price 10 cents. To be bad at this office and from all newsdealers. 

$22 FIRST CLASS CURTAIN DESK 
• Four and a Halffeet long. Un­

ltmlted variety In stock and to order. 
Can Desk & Seatin g  Co. 
W.bash Av., CHICAGO, U.S.A. 

VOLNEY W. MASON & CU.,  
FRICTION PULLEYS, CLUTCHES, and ELEVATURS 

PItO V I D I U WE. It.  I.  

Perfect Newspaper File 
The Koch Patent File, for preserving Newspapers, Mag­
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the SCIENTnnc AMERI­

CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
Office of this paper. Heavy board sides ; inscription 
SCIENTIFIC AMERICAN " in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

M U N N  & C O . ,  Publishers SCIENTIFIC AMERICAN. 

$ 1  0 0 0 to $5 0 0 0 R:h,n;:n�\'rt 
• • fltabie b u s i .  ness. Magic Lanterns and Views of popular sub­jects. Catal()gne� on appl ication. Part 1 Optical, 2 Mathenlat.ica l ,  3 Metenrologicai , 4  Magic I�antern8, etc. 

L. llIA N A ", ,,, ";, �� Madison Street. Chicago, Ill. 

��� 
:J :J , O�;E�O L� No EnKineer. 

OTTO GAS ENGINE WORKS. PHILADELPHIA. 
PEROXIDE O F  H Y D R O G E N. - A  physical-medical research on this singular chemi c al body, made by Dr. Benjamin W. Richardson, with a view of in troducing it into m�dicine a8 an additIOn to our trea- I sury of remedies. Physical characteristics, physiolo­' deal a c tion, therapeut i eal observations. Contained in I SCIENTIFIC A1 U;RICAN SUPPLEMENT, Nos. 858 and 
S6 1 .  Price 10 cent. each. To be had at t.his office and trom all newsdealers. i 
FOR SALE-G. B. ROSSI would sell his much I interesting Prehistorical Museum. Apply to Via. Brignole, Deferrori 16, Genoa, Italy. 

Every empl oye keeps 
Ilis own time. 

Simple, accurate, economical. Manufactnred by 
B U N DY M Fa .  co. ,  

Binghamton, N .  Y .  
!I1r Send jor circular. 

BIT Bores SMOO'l'H, RO U N D ,  OVA L, and SQ UA RE H O L F. S .  IU orti .inl/: Core BoxeM, tetc. Invaluable to Carpenters, Cabinet and Pattern Makers. High-
� �!�;;;'\';�t, !:ft�d':r� �iil"fAJ�r��';J11si.n neat case, or 5Oc. for 

BRI IlGEPORT G U N  I M P LiJM E N T  C O . .  :U 5 Broadway. l\' e w  Y ork . 

B 0 R E The BEST llIACHINERY 
and TOOL'" in the world for succeeding in this business-also 
H o rse Powers, 

W E LLS Steam E ngi nes, 

DR-ILL P u mps &.Va lves, 
Iron Pipe and Fittings. WeB Sup_ plies. Honest and reliable work assured. Oatalogue mailed Free. 

WE LLS LOO M I S &. N Y M A N ,  
'l'IFFIN, 01110. 

An III veutor 
Who has a bright thought to be worked 
out can get mechanical help by writing 
to us. We send a primer fi rst. 

THE JONES BROTlTF.RR ELECTRIC Co. CIN 'TI .  O. 

THE STIRLING  BOILER 
is economical in fuel, repairs, and 
absolutely safe at high pressnre. 

Practically self-cleaning. 
T H E  STI R LI N G  CO M PANY, 

BUILDING, CmCAGO 

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

SEBASTIAN LATHE COMPANY, 
1 20 and 1 22 Culvert Street, C i nCin nati, O. 

SECONDARY BATTERIES.-BY G. H. 

1 2,000 Receipts. 680 Pages. P rice $5.  
'I'his splendid work contains a earefnl compila-

tion of the most nseful Heceipts and Heplies g'iven 
New Ful l  Mounted Lightning Screw Plate, in the Notes and Queries of correspondents as pub-

Send for Catalogue. lished in the Scie n tific Alllericall d uring t.he T A G THE T U SC A R() H A  A D VER­
TISING C O ]U I'A N Y ,  Manufac­

• • • turers, Publishers and Importers of Advertising Goods and Art Novelties Coshocton, OhiO, buy good specialties outright ormanufacture on royalty. Salesmen cover every State and Territory in the Union. 

i "TH E  EX P ERT" DATI N O  STAMP. UhI.etrat.N hi ScleIUAc Am. l'ep. Srd, p ue, 
THE GREATEST ADVANCE IN RUBBER DATING STAMPS, 

COMPLE TE FOR E VER Y HOUR IN 10 YEAR&. with Die to order. Post·paid $2.76. 
R. H. SM ITH M FG. CO .• SPRINGFIELD. MASS. Solll Mtl'a Mlltal·Bodled Rubber Type, .t'c .• &c. Catalogue free. 

THE EVOLUTION OF COMMERCE. -
By Gardiner G Hubbard. An interesting paper. treat­ing of the origin of commerce and its gradual exten!Sion from the East . the part played in its spread by Rome, Venice and Genoa, Spain and Portuga l .  the Nether­lands. I.l"rance and Eng land. and the United States. Contained in SCIENTIFLC AM ERICAN SUPPIJEMENT, No. S�a. Price 10 cents. To be had at this office and frow 
all newsdealers. 

OIL WELL SUPPLY CO. 
91 &: 9� WATER STREET, 

Pittsburg, Pa., 
Mannfacturers of everything- needed for 
.A.:Et. TElSX.A.l.V 'VVEl LLS 

for either Gasl Oil, Water, or Mineral Tests, Boi erst Engines, Pipe, CBf�:t��t�r�1�1oi����J;;' igd�!t lists and discount sbeets 
, on request. 

T each You rself M u sic  
with Buckner's Chart. Simple and easy method. No previous knowledge of music required. Regular �rice 
t}Ji�1n���n"K{��!'.l 8����f��bsgsge1�e ,  ���'::o.wil do. 

Steel Type for W ritin[ Machines, 
J .  D .  MALLONEE, M'f'r, STOCKTON, N .  Y. 

ARTISTS WHO GET RICH 
r��elirII:u�ooa�e a�:i�:ii :\�,s:�:�e��� mend it�very strongly. it is distinctively Itn art tool, and saves time and labor and increases the exceUence of the work. Write for illustrated catalogne. It will in­terest you. 
A I R  B R U S H  M FC .  CO. 
6'1 Na:a�c::;'�r.d, Ill., U. S .  A. 

BEATTY P i a n o s .  OrlCan8, 833 up. Want agent •. Cat·g me. Dan'I F. Beatty. W .... h·ton. N. J. 

Robertson, F.e.S. An interesting and valuable paper treating of the types of secondary batterieo! Buccessfully employed. Histori c al Notes. Reversible Batteries, Im­provements in the Plante System, �lectrolytic Pro­cesses, Improvements in the Faure Type. Chemistry of the Acid. With 13 figures. Contained in SCIENTIFIC 
A>IERICAN SUPPLEMENT. No. 838. Price 10 cents. To be had at this office and from all newsdealers. 

past fifty years : together with many valuable and 
important additions. 

Over 'I'",elve 'I'holl salld selected receipts 
are here collected ; nearly every branch of the use­
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be­
fore the public. 

The work may be regarded as the product of the 
I studies and practical experience of the ablest chem­
i ists and worlwrs in all parts of the world ; the in­

formation given being- of the highest value, ar­
Wiley & Russell Mfg. Co.,  Greenlleld, Mass., U.S.A. rang-ed and condensed in concise form convenient 

.A. 111 U l.V.I: :I: 1'1" U :LV.[ 
In all shapes. Manufactured by 

Cowles Electric Smelting and Aluminum Co., 
Correspondence solicited. LOCKPORT, N. Y. 

A Groat Anvortisin[ MoniuIll. 
The Architects and Builders Edition 

of the Scientific American. 
(Established 1885.) 

This snperb architectural work has by far the largest 
circulation of any periodical of its class. It goes di­
rectly into tile hands of those who have t he ordering of the 
great bulk oj BlliZd.ing !laterials and Appliances, namely, 
the Architects, Bnilders, Constructing and Sanitary 
Engineers, Contractors, and House Owners. 

The Building Edition of the SCIENTl_,iC AMERICAN 

is unque,';!tionaNy the very best advertising medium for 
manufacturers and dealers in Building Materials, Car­
penters' Tools, Woodworking ),fachinery. Heating. Ven­
tilating, Plumbing and Sanitary Appliances, ROOfing, 
Architectural Wood and Metal Work, Builders' Hard­
ware, Doors, Sash, Blinds, Paints, and in fact all goods 
which enter into or are used in the construction snd 
maintenance of Buildings or works of any kind. 

The rates for advertising are moderate. For terms 
address MUNN & Co. Publishers. 361 Broadway. N. Y. 

WHAT ELECTRICITY IS. -BY W. W. 
Jacques. An mterestinJ,{ discussion of the subject. illus­trated with 80me new experiments. Contained in SCIEN­TIFIC AMERICAN SUPP J . EMENT, No. �:i". Price 10 cents. To be had at this office and from a l l  newsdealers. 

M�g�hMre���' M O D  E L S lal�:'rRs�sJ��,:: InventlDns Perfected. Novelty and Dnplicate Work. CATALOGUE A. J. Weed & Co., l06, 108Liberty St., N. Y • 

BAR N ES' W AT E R  E M ERY 
TOOL  G R I N D E R  

Has no p u m p s, 
no v a l v e s. No 
piping required 
to supply it with 
w a t e r. Alway!! 
r e a d y  for u s e. 
Simplest in con­
struction, m o s t 
efficient in oper­
ation. Send fOll 

':' C a t a lo gue a.nd 
Prices. 

w. F. " J O H N B A R N ES CO. 
1999 R u by Street, Rockford, I I I .  

DUST S DUST ! 
Gibbs Patent D ust P rotector 
protects the nose and month from In. haling poisonous dust. Invaluable in every industry where dust is troublesome. I�el·fect protection with perfect ventilation. Inha­lation of dust causes cntnl·rh , consumption and many other se­rious disorders. Thousands in use. 

�:;�:d!� '�Hbof�I}���i:n �oiiit:�d 
Gibbs 31RLe ... �!fi::�y.� c�{�;.,go. 

After be i ng o n  the M a rket Seven Yea rs 
THE ACME AUTOMATIC ENGINE AND BOILER 

STILL LE.A..I>S ! 
to Four H orse Power. Mari n e  and Stnti o n ary. 

For ei th er Nalurnl Oaf!! o r  Petro l e um as Fuel. I;F l.V<:> :JiIXT:Et. ..a.. X:l'I/ SU:Et..A.l.V C :E .  
ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

for ready use. 
A lmost every inquiry that can be thought of, 

relating to formu lm used in the various manufac· 
turing industries, will here be found answered. 

Instructions for working many different pro­
cesses in the arts are g-iven. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re­
ceipts, embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpa.per, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photog-raph papers, ete. 

Under the head of Inks we have nearly 450 re­
ceipts, i ncluding the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi­
ble ink" g-old, silver and bronze llll<s. white inks ; 
directions for removal of inl{s ; restoration of 
faded inks, etc. 

Under the head of AlloyS over 700 receipts are 
given, covering a vast amount of valuable infor­
mation. Of Cements we have sorae 600 receipts, which 
include almost every known adhesive preparaticn, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex­
plicit terms that any mtelhgent person may readIly 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me­
tallurgy, 125 receipts ; Bronzmg, 127 receipts ; Pho­
tog-mphy and Microscopy are represented by 600 
receipts. 

Under the head of Etching tnere are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know­
ing on those subjects. 

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

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps nave nearly 300 receipts. 
'I'hose who are eng-aged in any branch of industry 

probably will find in thIS book IT u ch that is of 
practical valUe m their respective callings. 

Those who are in search of independent bnsiness 
or employment, relating to the home manufactnre 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

Pi"" Send Jar tUscripUve circular. 
MUNN &. co., Publishers, 

SCIENTIFIC AMERTCAN OFFICE, 

3tH Broadw ay, N ew York. 
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LARKIN'S IUlASS A ND IRON 
FO UND ER. 

A new and thoro uqh1y revised edition.-J ust Ready. 
T H E  P RAOTIOAL 

�RA�� AN� IR�N r�UN�tR'� �UID� 
A '11reatise o n  Brass Founding, Moulding, the Metals 

and their Allovs, etc. By JAMES LARKIN, late Con­
ductor of the Brass lI�oundry Department in the P�nn 
Works, Philadelphia. A new revised and greatly 
enlarged edition. In one volume, 12mo, 400 pages. 

Price $2.50 l)y man, free of postage to any addre.ss in the 'World 

CONTENTS.- Amnng the most important and entirely 
new sections of this edition of this valuable and popular 
book are the followi ng : Behavior of Metals and Alloys 

\Vr�:��r�r��d
o�Mlir:8�gtin��1����f!��r��'�t�t��i 

���A�?�� ; �iirNlaa�lin��a�i;d��B:nto�1 ���:jZ��Bft� 
on to other M etals j Casting Iron and other Metals upon 
I�ace, Embroideries, Fern Leaves and other Combustible 
:Materials ; Some Modern Bronzes. iT Descr�1Jt'ive cIrcular, giv 'ing full table oj contents of 
the above buok, sent i'ree to any one who 1vill send his 
address. ar- Our new revised Descriptive Catalogue oj Practical 
and Scientific Books. 88 pages, 8vo, and our Catalogue oj 

��i���·,�:t a��aD���ti��' ��,�i��e�rJ!J��'�1
ec
!:t1ig�k:Ig� 

Electro-Metallu.rgy, .Moulrling, li'o'und'ing, Pattern Making, 
�fetal ll''"o'rking, etc . •  and ot,her Catalogues, the whole co'ver� 
ing every branch oj Science applied to the Arts, sent free, 
and free oj postage to any one in any part oj the world 
who 'wiU j'Ulrnish his address. 

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

8 1 0 Wal n u t  St., Phil adelphia, PR.,  U. S. A. 

BARR'S Book on Steam Boilers cloth , 53.00. . .  Combustion of Coal: cloth. $2.50. 
are recognized Standard Text Books on these important sub· 
ject!!. New edition j ust ready. Address , D.  Van Nos'rand Com· 
p&ny. New York, Henry Carey Baird Company, Philadelphia, 
Ba.ker-Randolph Co., Publishers, Indianapolis and Chicago. 

POPULAR AND INSTRUCTIVE BOOKS 
FOR ENG I N EERS A N D  F I R EME N . 

B y  STE P H E N  R O P E R ,  E n gi n e e r. 
Embracing all branches of Steam Engineering. They 

are the only books of the kind ever published In this 
country, and are so plain that any engineer or fireman 
can easily understand them. 

Descriptive Catalogue mailed free. 

E D "\V  A K D  M E E K  S, P ublisher, 
No. 1012 Walnut Street, Philadelphia, Pa. 

F I R E M E N  
STU DY 

M E C H A N I C S 
AT H O M E. 

Send for FREE Circular to 
The Correspondence School 
of Mechanics, Scranton, Pa. 

C U I T A R S I M A N D O L I N S  
T h e  Marquette. T h e  Lakeside. 

Quarter-sawed Sycamore '7.50 Variegated Birds-Eye lHaple $12 
T h e  Lakeside. The Arion. 

Quarter·sawed Oa.k, . • '9.00 I'rIaple a n d  Mahogany .. • $15 
The Arion. T h e  Arion. 

Solid Mahogany, . ' 1 1 .00 Same as preC'eeding, inlaid, $20 
T h e  Conservatory. T h e  Con servatory.. 

Solid Rosewood, - . ' 1 3.50 Solid Rosewood, • • • $20 
Fully warranted and the best for the price the world affords. 

We manufacture all the component parts and are the largest 
makers on the globe. 100,000 of .our instruments now in use. 
Sold by all leading dealers. Genume have name burned on the 
inside. tTTakeno other . ....€1 Illustrated pamphlet mailed free. LYON & HEALY, 1 56 to 1 64 State St. , Chicago. 

I n c u bators, O n ly S 1 2  00 
F. \" 1 LLIA M!'!. Bristol, Ct. • 

HOW TO MAKE A DYNAMO. 
By ED�. TRE'VERT. 

Illustrated with full working drawinga. Capacity � H.P. Pnce ;lttc.� post·  paid, BUHlER PUB. CO • .  , LYNN, MASS. 

8EWING MACHINE MOTOR FOR AMA- i 
teurs.-By C. D. Parkhurst. Descriptton of a very stm­
p e  and effective motor. wfth lamintl(ed armature, of 
suffident power to actuate a sewing maChine. With 11  
engl'av1n/iZs. Contained i n  SC l}1i:'\ TIFIC AMERICAN S " " l"r, i':MENT, No, 7 :>9. Price 10 cent •. To be had at 
th i s office and from all newsdealers. 

TO BUS I NESS MEN 
'l�he value of the SCIENTIFIC AMERICAN 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 'l'errito­
ries, and is read in all the prinCipal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news­
paper. He wants circulation. 'l'his he bas wben he ad­
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertiSIng agent influence you to SUbstitute some 
other paper for the SCIENTI FIC AMERICAN, when se­
lecting a list of publications in which you decide it is for 
your interest to advertise. rl'his is frequent1y done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC Al-IERICAN. 

For rates see top of first column of this page or ad­
dress lU U N N  & C O . ,  P u b l i s h ers. 

361 Broadway, New Y ork. 

Icitutif i c �mtticau. 301 

--- -.-�- - --- - r PROPO S A LS. 

R e ffilngto n II u N��;�l�:? s�;�et j,��la��,
GJ;:'�!�s���!;"C

b�j. �?is:. The Model 

Typewriter 
-Sealed proposals, i n  duplicate. wHl be reCeived a t  this 
office until 2 o'clock p. m., standard tlme, November 15. 
1892, and then publicly opened, for furnishing all the 
material and labor necessary to complete the present 

rJ�l�f: �?�e��8��;��: c��:1:;e��:· �'�l
ct�e:i��;�� ��: 

terials of domestic production or manufacture. cond i� 
tions of quality and price (import duties inclurJBd) being 

��g:!·
d �!�;���: 2�� i��t:�d

t�'ei���r�f 
2f.°r8�7���l
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and Durabi l ity of Constructio n ,  is f;'ci'J's�'\;'l:n:lfgr;'�, ,:��v:l\
a�:ai\����'f:i�\�'.;'i�Ee;mc�� 

U" lSr E Q U .A.. L E D  
pr SEND FOR CATALOGUE. 

WYCKOFF, SEAMANS & B E N E D I CT, 327 Broadway, N. Y. 

CHUCKS Catalogue No. 12. just issued 
with over 4C new illustrations 

• sent free. Address, 
The C U M h m all C h u ck C o . ,  II ;:u, tfo l" d ,  C o n n .  

GYMNA STICS FOR GIRLS -AN IN-
teresting account o f  t h e  course of i nstruct i o n  g-iven 
at the Berkeley Ath l etic ClUb for Ladies. With 18 illus­
trations. Contained in SCIENT I FIC AMERICA N  SUPP!, I-:­
M E X T, No . .,. 5 :1 .  Price 10 cents. To be had at this 
office and from all newsdeaJers. 

ALL ARITHMETICAL PROBLEMS 
solved rapidly and accurately 
by the Comptometer. S aves 
60 per cent of time and entire� 
ly relieves mental and ner­
vous strain. Adapted to all 
�ommercial and scientific 
computation. Why don't you 
get oue I Write fur pamphlet. 
FELT &. TAR R ANT M FG .  C O .  

52-56 I LL INOIS ST. CHICAGO. 

CK a. O R E  BREAKER 
Capacity u p  t o  200 tons per hour. 

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

M:cl!��:�� .Of 
8���lf�r���at����� 

C A T ES I R O N  W O R KS, .')0 e � o .  C li n toll � t . ,  C h icn�o 
136 C, Liberty Street, New York. 

237 Ct Franklin St., Boston, MasEl 

To :I::n. "V" e :n.  t ors. 
E. K o nhrslonr, manufacturer of Fi n e  M achinel'Y 

and llJ o d el � ,  offers � p e c i n l  Faei l i ties to I n vell t ­
or!"!. Guarantees to work out ideas in strictest secrecy, 
and (I'ny impnn'(}'/lu'nt that. lie can �'Ugqest gnes 'with the 
'Work. rrhousands of men have crude though really val­
uable ideas, which they lack mechanical training to de­
velop. Novelties and patented articles manufactured 
by contract. l S I  !Seneca S t . ,  C l e v e l and.  Ohio. 

ST E E L  TYP E  F O R  TYP EW R I T E R S  
St����i ���e� Wt:e�:; ����:��d 

Illudel and -.: x J) f"l'j m e n ' a l  \\'«u·k. 
Small Machinery, Novelties, etc. ,  man­

ufactured by special contract. 
N ew Vork Stenc i l Wks. 1 0 0  Nassau St., N. Y 

A R T E S I A N 
Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3OCX) feet. We also manufac­
ture and fUl'llish everything re­
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 

��rf���s
st�ti��e;�cli�Ii:£t8 

required and send for illustrat-

�d 8ti:'IW�'£L A�l"!'�t Y CO., 
STREET. NEW YORK. 

E L E C T R I C P OW E R  A P P A R A T U S, 
fOR EVERY VARIETY or MECHANICAL WORK, 

SAFE, SURE, . RELIABLE. 
El"!')'IMATKS FL'RN ISHED. SEND FOR CATA LOGUES. 

T H O M S O N - H O U S T O N  M OT O R  CO.,  
620 ATLANTIC AVE NUE, BOSTON, MASS. 

HARRISON CONVEYOR ! 
Ha�:rring Grain , Coal ,  Sand, C l ay, Tan Bark, Cinders, Ores, Seeds,&'c. 
&���I�. I BORDEN,  SELLECK & CO. ' ! Ma��'�';,rsJ Chicago, ilL 

BOOKS. 
en�r:c 

e:!�e,j��g�riillf ���1s?a:gtggl�0:ri��� 
and Foreign�ust issued, contai n ing a record 

ffia::e�1�ig�ren�O��je�r8� a���g
a
e
CJn:fn��r: 

new plan with cross references and author's 
index, will be mailed free to any address in 
the world on application. Address 

:lVL"UN"":N" d! C C> . ,  
P u bl i s h e rs " S c i e ntif ic A m e ri c a n , "  

No. 361 IlROADWAY, NEW YORK. 

S T E V E N S  P AT E N T  
SPRI NQ INSIDE CALIPERS 

I,eader, No. '2. 
Price. by mail, postpaid. 

4 inch . . . . $0.75 I 5 inch . , . ,  .$0.80 I 6 inch . . . . .  $0.85 
These goods excel, for neatness and fine finish, 
any other make. Ideal and Leader Spring Di­
viders and Calipers, Ideal Surface Gauges, 
Depth Gaugelll, and � ine M achinists' Tools. 

P- lllustrated catalogne jree to all. J. STEVENS A RMS & TOOL CO., 
P. O. Box 280, Chicopee Falls, Mass. 

T H E  B EST L O O S E  PU L L EY O I L E R  
I N  T H E WO R L D .  

VANDUZEN PAT. L PUL. OILER 
Keeps Pulley oiled 3 to 4 week!! with one 
filling. Cost 25, 30, 40, 50, 65 and 85 centa 
each. Send Price and T RV 0 N E • 
State diameter and speed of Pulley. Will 
send Catalogue free. Mention this p&per. 

ANDUZEN &; TIJ.!'T CO.Cla.einoatl,o.U.8..l. 

LIFE SAVING D EVICES.-A COL-
lection of suggestions of devices for communicati ng 
between the shore and stran ded vessels,  off'ered to the 
London Daily Graphic b y  various correR pondents. W ith 
73 i l l ustrations. Contained i n  SCIEN'rIFIC AMERICAN 
SUppr,EM >l N T. No • •  84S. 849. !o!:>O. 8i B ,  852. 1 �54 and 861 !" Price 10 cents each, or 70 cents for the 
series. '1'0 be had at this  office a n d  from a l i  newsdealers 

I S V ":"' TlU E N 'I'  �ECURI 'I' I E"', 
All classes j industrial, real estate and high class specu­
lative properties ; correspondence solicited. 

J. A. GOODWIN, Negotiator, P. O. Box 2538, Boston. 

A N E W  E D I T I O N  O F  

This attractive little book, of 150 pages, embraces a 
great variety of information useful for reference in the 
house and workshop. It contains the last Census of the 
U. S. by states and counties, and has the area of square 
miles in each state and territory, with tables of the oc­
cupations and the number engaged in each kind of busi­
ness : lists of cities having 10.!XXl inhabitants : all the 
statistics being compiled from the 1890 census ; the 
United States patent laws, with directions how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contains tables for calcnlating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
of this little 150 page volume cannot be obtained from 
any other source. Pric e �a C ents. May be had of 
newsmen or by mail. 

�"u:N":N" d! C C> .  
Publishers of SCIENTIFIC AMERICAN, 

361 B.·oadway, N ew York. 
�������---------�---��--���-�-�-��-�-

CtlUlOI D 7APO N  "�l cELtLtLo fDu LAcQUERS 41  B AR C L AY ST. 4. N E W YORK� A N D  VA R N I S H ES F O R  M ETA L AND WOOD 
G U M  L A C Q U E R S  - B R I L L I A N T A N D D E A D B L A C K S - S H EL L A C S  & c  ��� S O L E  L I C E N S E E S  O F  T H E  C E L L U L O i D  C O M P A N Y  -____ 0:-_ 

furnished on application to this office. Persons intending 
to submit proposals must visit the locality of the w'.)rks. 
THOS. H. HANDBURY, Major, Corps of Engineers, 
U. S. A. 

C L .A.R.. � ' B  
W O O L  W A !'! H ER!'!, 

WARP D YEING ANI) S I Z ING MACH I S ES. 
PATE N '!' R U B B E R  CO V E R ED �QU EEZ K  

RO l, I . !'! .  
l'O WER W R H i H E R ";  "O R HO!'!IER Y A N I)  

Y A R N  J) Y E I N G. 
D R Y I N G  A N I) VEN'I'I L A TI N G  l" A N S, 

W(JOL A S D  e O T 'J'O N  D R Y ER!'!, Etc. 
Catalogues free. 

C EO. P. C L A R K  
Box L. W i ndsor L o c k s ,  C o n n .  

HOW TO M AKE A STORAGE BAT-
tery. - B y G .  M.  Hopkins. Directions f o r  m a k i n g  a 
Plante battery and for charging the same. W ith 4 ill us_ 
trations_ Contained in SCIENTI E'IC AMERICAN 8 u p­
PL.KMENT, No. 845. Price 10 cents. '110 be had at this 
uffice and from all newsdealers. 

If you are interested in 

E L E C T R I C I T Y  
send for our special Price List z. 

BELLS. B A T'l'ER I E�. P U !'! HE�, 
W IRE. MOTO I! S, 

And a full line of general 

ELECTRICAL SU PPLI ES, 
STANLEY & PATTERSON, 

Electrical ll o u s e  F u r n i s h i ngs, 
32 & 34 Frankfort St .• N. Y.  City. 

RAI LWAY &. STEAM FITTERS S UPPLI ES 
R u e ' s  Little Giant  J IIjectol'. 

SCREW JACKS, STU RTEVANT BLOW ERS. &e. 
J OH N  !'!.  U RQ U H ART, 4 6  Cortlandt St., N. Y. 

ALUMINUM. AN I N T E R ESTING D E-
scription of the Va rious methods of manufacturing this 

:e��le C�:�;�f� �:tg���trWifhc� ��t�:reCl�l
n

r
t�1���ny� 

SCI E �TIF I (, A M E RIC A N  SUPPLEM lj;NT. N o .  7;)3. PrIce 
10 cents. To be had at this otHce and from all news­
dealers. 

BOX TOOL POST WRENCH ES, 
U ]'op FOI'ged fro m  Hal' � t e e l .  

HAVE YOU READ �perirnental $cienCe? 
This new book, by Geo. M. Hopkins, is just what 

you need to g ive you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien­
tific inf ormation contained in this book. It is not 
only instructive, but entertaining. 

Over 700 pages : 680 fine cuts : substantmlly Ilnd 
beautifully bound. Price by mail, $4. 00. 

urSend jor illustrated circular. 

M U N N  & CO .• Publ ishers. 
I Offi ce of the SCI E N T I FIC A M E R ICAN, 361 BROAD W A Y, NEW �ORK. 

© 1892 SCIENTIFIC AMERICAN, INC.
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�llvertigement5 . 
Inside Page, each i n serti on - - .,.5 cents a line 
Hack PaJle. Pilch i n s t"l'tion - - - - $1 .00 a l i n e  
'J.1he above are charges per agate line - about eight words per line. This notice showB the width of the line. and is set in agate type. Engravings may head adver­th�ement� at the same rate per agate line, by measure­ment, as the letter press. Advertisements must be t'f'ceived at Publication Office as early as 'l'hursday mor�}ing to appear in the following week's issue. 

J citut ific �mtrican. 
THE BRI DCEPORT WOOD FINISHINC C O .  

-lllAN U FACTURERS O F  

WHEELER'S fATENT WOOD fl LLErR. . 
I3RE I N I G'S LITH O C EN 3 I LI CAT,E IUAI N T. 
ADAPT ED TO ALL C L I M AT ES ESPECIALLY MARI N E  EXPOSU RES. 

GRANVILLE M. -BREINIG, P R I N C I PAL OFFICE, 
G E N ERAL AG E N T  & S U PT. NEW :\fILFORD, CONN. 

Vi C to is 

PA;;::;��;;=;;:�::e�!��:;;�::::?:�::�:::s:, 

i' G � ' S< 0ALD·.. K 0 0 A K S 
C" �  f""t For SnajJ-Shots Out-Doors, 

For Time ExjJosures In-Doors, 
For F/ash-Li,Rhts at Night. 

O V E R M A N  W H E E L  C O .  The Junl'or are the most compact 
camera made. Perfectly 

eOSTON. WAS H I NGTON. DENVER. SAN FRANCISCO. Kodaks • ��:.P��n
tb���:d �iihifgll A. G. SPALDING & BROS., Special Agents, films or glass plates. Fitted with focusing index 

and counter for exposures. OMICAGO. NEW YORK., PHILADELPHIA. 

I I  Suur Polntnfi" Woofi Scrnws. $40 a:n.d $50. 
{ Send For } Catalogue. 

EASTrlAN KODAK CO •• 

Rochester, N. Y. Patented May 10, July 19, 1887 ; Oct. 29, 1889 ; 
���·1!�

,��·
21, 1890 ; April 7, May 12, 1891 ; I PATENT JACKET KETTLES 

I t s  A dvantages nre : Plain or Porcelain Lined. 
1. Stronger than a common screw. Tested to 100 lb. pressure. Send for Lists. 
2. Uniform and wide slot. S. Fronff�l��:;,����rEplj,r;a�2.·Phia, Pa. 

w�'o:,equireS the use of bnt one bit in hard ---------�'---�-...:....--=-----

M E C H A N I CS' 4. Inserted easier. 
5. Centralized paint. 
6. Superior holding power. 
7. The screw being C ol d  Forged. instead of C u t ,  leaves on its entire surface a 1netallic skin. ur Send for samp les to 

A M E R I C A N  S C R E W C O. 
P R OV I D E N C E ,  R .  I .  

B .  C .  J) A  VIS, C o u n s e l l o r  a t  Law. 

If you are interested in Tools as a manufacturer or amateur, you should have a copy of our new cata­logue. Our 1892 edition is a very elaborate and com­plete book of 704 pages, handsomely bound in cloth. The book will be sent to any part of the world, pre­paid, on receipt of $1.00, and the money thus paid will be refunded with the first purchase amounting to $10. 00 or over. Every manufacturer and amateur 
��g�lgu���: ������br.Fa;;d e8':�\ie�ho"l u�� not i n -

M O N T GOMERY & C O . ,  "'i n e  T o o l s ,  
l O a  Fulton S t r e e t ,  N ew Y o r k  City, N .  Y. 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. All the Essential Features greatly perfected The Most Durable in Alignment. Easiest Running and Most Silent. All type cleaned in 10 seconds without soiling the hands The Smith I'remier Typewriter Co. , S.vracuse, N. Y . .  U. S. A. IIli'" Send for Catafogue. 

VANDUZEN SJ��M PUMP THE BEST I N  THE WORLD. Pumps Any Kind of Liquid. 
Alwa.ys in Order, never Clogs nor 
freezes.  Every Pump Gua.ra.nteed. 

per r. Cost $7 to $75 each. Address 
THE VANDUZEN &. TIFT CO. , 

102 t o  108 E .  Setond St. ,  Cincinnati, O. 

I M'l� [ti LANTERNS WANTED a'UeNA\\'I. � HARBACH &' CO. 809 filbert St. Phila.pa: 
1 �6 R e m s e n  � t l'eet R .. ook l }Tn �  N e\v ·Yol'k . Corporations, Joint Stock Companies, and Syndicates orlZ"anized to develop mining, industrial, manufacturing and business enterprises and patents -counselled, ad .. vised and financially shaped to interest capital. 

H .  '\Y. JOH N S' Asbestos Sectional Pipe Coverings. 
. "  Whichever you prefer, we can 

��¥E;Yek�Ye:tit�n�hee����r�i . '" Cups. It will pay you to inves.. I' I tigate our numerous styles. Why II:: \ ��1v���d l��ri°C��o�:;a�fiuea�J I: 

OIL or GREASE 1 t 
Grease Cups, etc., and be con- I 

vinced that we are headquarters. Any dealer can supply you with "Lunkenheimer " goods. Men t i on  the 
N on - Conducting Coverings for Steam and H ot Water Pipes. Boilers,  etc. 

Scienttjic. 'rb e  L u n k e n h f"imer Brass Mfg. C o. , CinCinnati, OhiO, U. S. A. 

READILY ATTA.CHED OR REMOVED llY ANY ONE. 
.A. S EI :E S ':t' O S  El O :I: L :E 3  OOV':Ea :I: N GS_ 

W e  are prepared to take contracts for apillying Steam Pipe and Boiler Coverings in any part of the United States. 
H .  W .  J O H N S M A N U F A C T U R I N G  C O M P A N Y ,  H.  W. Johns' Asbestos Millboard, Sheathings, Buildln, Felts. Fire·Prool Paints, Liquid Paint., 

Asbestos Roofing, Etc. 
87 M A I D E N  LA N E , N. Y. J E RSEY CITY. C H I CAGO. PH I Uo DELPH I A ,  BOSTO N ,  ATLANTA, LO N DO N .  
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� 
Industrial, Manufacturing, and Unc urrent 

SECURITIES DE ALT IN. 
WORDEN & FANSHAWE, 

9 WALL ST., NEW. YORK. ___ _ 

GALVANIZED 
CEAR E D  AE R MOTOR 
Re.(}esigned alld much improved. furnishes power to Pll'MP, GR IND, CUT FEED, and SAW WOOD. 

ESTA B),ISHED 1846. 
The Most Popular Scientific Paper i n  the World 

On l y $3.00 a Year, Inclnding Postage. 

Weekly-52 Numbers a Ye ar. 

Thi s widely cir c n I  ate tl and splendidly illustrated 
paper is pub1ished weekly. Every number contains six­
teen pages of useful information and a large number of 
oriJ;dnal engravings of new inventions and discoveries, 
representing Engineering Works, Steam J\.:lacbinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Tel'lIIs of � n bscl· i p t i o n .-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one year- 52 numbers­
postage prepaid, to any snbscriber in the United States, 
Canada, or Mexico. on rf>ceipt of tln'ee dOn al'S by the 
publishers ; six months, $1.50 j three months, $1.00. 

C i ll bs. -Special rates for several names, and to Post 
Masters. Write for particulars • 

The safest way to remit is by Postal Order, Draft. or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addre�sed. 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

M U N N  & C O . ,  361 Broadway, New Yorl ••  
---0---

~ 
Crocker-Wheeler Electric Co. 

� .  tift 
� T � E  

E L E CT R I C  M OTO R S ��!�� a se!rat����!�n��pub����!!��!! 

The Pivot of Fortune : 
a sei1.ed moment. 

To possess that single instant when 
it comes, to command it deliberate­
ly with sheer purpose, and turn it 
to your gain-that is power : it lies 
in having time; carrying it in your 
pocket, keeping an eye upon it. In 
short, the pivot of fortune is a 
watch pivot. 

It turns against a tiny jewel-a 
garnet or sapphire. There are sev­
eral of them in every good watch. 
All the new, quick=winding Water­
burys have jeweled movement.­
This, and remarkably close adjust­
ment, are what make it an accu­
rate time-keeper. $4 to $1 5 .  
All jewelers sell it i n  al l  styles. Nt 

� . .  , AT E N T S ! 
. , . .  MESSRS. MUNN & CO. In connection with the publication of the SCIENTIFIC 

' 

AMERICAN, continue to examine improve­ments, and to act as Solicitors of Patentp for Inventors. In this line of business they have had jor/lI-ft,.e years' experunce, and now have nneq'nlflea .fadHties for the preparation of Patent Drawings, Sp9citlcations. and the orusem1tioD of Applications for Patents in the United States, Canada, and Foreign Countries. Messrs. Munn & Co. also attend to the preparation of Caveats, Copy .. ri!lhts for Books, Labels, Reissues, Assignments, and Reports on Infringements of Patents. AU business in­trusted to them is done with special care and prompt­ness, on very reasonable terms. A pamphlet sent free of charge, on application, con-�{1�i�t:;:}} %�����i��oa�coe���teE!�:�? �g;-/rlgtrt�-Designs, Patents) Appeals, Reissues, Infringements� ASSignments, ReJected Cases. Hints on the sale or Patents, etc. We also send • .free of charge. a Synopsis of Foreign Pa... tent Laws, showing the cost and method of securing Patents in all the principal countries of the world. 
M U N N  & C O . , Solicitors of P atents, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa. clllc Rulldlllll lIear 7th Street. WUililll!ton. n. C. 

F O R  A L I, !ilPEC J A L  WORK. SCIENTIFJc AMERICAN, but isuniform therewith in size, 
ACKNOWLEDC E D  TO BE T H E  STA N DA R D  FOR ALL H I C H-CLASS 

every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. '.rHE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week­
ly, and includes a very wide range of contents. It p re­
sents the most recent papers by eminent writers in all 
the principal departinents of SCience and the Useful 
Arts, embracing Biology, Geology, Mineralogy. Natural 
History. Geography. Archreology, Astronomy Chemis­
try, ElectriCity, Light, Heat, Mechanical Engineering. 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography. Technology. Manu­
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

Standard Motor. WORK W H E R E  P O W E R  I S  R E Q U I R ED. 

430 WEST FOURTEENTH STREET, NEW YORK. 

THE AMERI�AN BELL TELEPH�NE ��. 
95 M I LK ST., BOSTON ,  MASS. 

This Company owns the Letters Patent 
gran ted to Alexander Graham Bell, March 
7th ,  1876, No. 174, !65, and Jan uary 30th , 
1877, No. 186, 787. 

The transmission of Speech hy all known 
forms of Electric Speaki n g  Teleph ones in· 
fringes the right secured to this Com pany 
by the above patell ls, and ren ders eacb 
indiv i dual user of telepbones not furni sb· 
ed by it or its l icensees responsible for Ruch 
unlawful use, and all the consequences 
thereof, and liable to �uil tberefor. 

THE  H U B  FRI CTI O N  C LUTC H ,  
:fP*\��Ys:��e::;sY�l�rsc������: shafts and Cut-off Couplings. The mo s t  simple, effective, durab1e and economical Clutch on the market. Made in sizes to transmit from 2 up to 1000 h. p., at slow or fast speed. Over 1 0,000 in use. 
:;Ii!�J�1s���nt���g��ti�af::�� 

T h e  James �m i t h  
W o o l e n  Mach i n ery (J o . ,  411-4:tl Uace S t , .  Pbllu., Po. 

;J( to 50 H. P. THE 
Motor of 19th Century 
Can be used Any Place, to do Any 
!�f'"kN"on'}�le r� :;n�te�! 

B
�� 

:::rer !  AN �e?t�11J?: ! sal! 0 If:Jfo; for aU places and purposes. Cost 
of operation about one cent an 

-:'!!�"""=="',�==-:s==::s ���rci���f:r���iCc���dda���� pOW6')·. 
Economy. Uellllblllty, cHARnR GAS ENG INE  CO. 

�Impllclty. Safety. P. O. Box 148. ,..I e r l hlll, I l l .  

SCIENTIFIC AMERICAN SUPPLE-

r:i:l�'CA�D�U�;�:�E�ikca�u�eb�agf ath:hrSC��c�I�6� 
10 cents. Also to be had of newsdealers in all parts of tb e country. 

ELECTRO VAPOR ENG INE. 
GAS OR GASOL INE FOR FUEL. 

NO B O I LER. NO FIRE. N O  DANGER. 
NO EN GINEER. 

Engine operated by spark from small battery. 
Yon r Ul"n the �witcb, 

ElI l{ i n p,  does t h e  ,'est. Regan Vapor Stationary Engines, 1 to 12 H. P. 
gi!:fa350 ��Pl��ofuu:J\�ls � pacity. 

-MANUFACTURED llY-

T H O M A S  K A N E  &. CO.,  
C H I CACO, I LL. 

aarSend stamp for catalogue .. V." 

C E N E R A L  E L E C T R I C  C O M P A N Y. 
E D I S O N  and T H O M SO N - H O U ST O N  SY S T E M S. 

I N CA N D E S C E N T  a n d  A R C L l C H T I N C. 
S T R E E T R A I L W A Y S .  

T R A N S M I S S I O N  O F  P O W E R . 
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