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A VENETIAN SHIP RAILWAY. 

An interesting achievement of the fifteenth century 
was recently described by Mr. E. L. Corthell before the 
Engineers' Club of Philadelphia. Brescia, an inland 
city of immense strength, was besieged by the Milanese. 
Upon Lake Garda near it were the fleets of the be
sieging forces. About a hundred miles distant was 
Venice, apparently unable to cope with the problem of 
relieving Brescia. An engineer named Sorbolo propos
ed to the Doge and Senate to take a fleet of war ships 
up the Adige to the limit of navigation and thence to 
transport them overland to Lake Garda. By exhibit
ing a model of his proposed apparatus, he succeeded in 
inducing them to try his project. A fleet of two first
class and four second-class galleys and of twenty-five 
light barques was prepared, armed, and provisioned. 
They were taken up the Adige against its impetuous 
current until the point nearest the lake was reached. 
Here they were placed on cradl�s while afloat, and by 
the power of a regiment of oxen were drawn up the in
cline to the plain. Six hundred oxen were required 
to effect this for each galley, but once on the level 
half that nUlDber could draw the largest ship. 
The ground was frozen hard, and for thirty miles 
was level, and the galleys were drawn in an im
posing procession by nearly three thousand oxen 
over the thirty miles until Mount Pineda was reached. 
The. army accompanying the ships were provided.with 
tools, crowbars, shovels, and 

'
the like, so as to remove 

obstructions. When Mount Pineda was reached, a road
way was made over it, and by windlasses the ships 
were hauled up on one side and lowered down the other, 
only one coming to grief. As they ascended they were 
wedged foot by foot to prevent an escape. On the de
scent the 'one unfortunate vessel broke loose and was 
dasned to pieces. . The other vessels accomplished 
the descent in safety and crossed the remaining space 
of 12 miles, and in February, 1439, the entire fleet was 
afloat on the waters of Lake Garda. A second fleet was 
successfully sent there by the same route a year later. 
'fhe work was done' under the superintendence of 
SOl' bolo, the originator of the scheme. 

The vessels were of no inconsiderable size. The larg
est were nearly 150 feet long and about 40 feet wide. 
The success of such an operation before the days of 
steam and railroads is an augury for the success of 
ship railways. In the four and a half centuries that 
have elapsed since then, the size of ships has not' in
Qreased so rapidly as have the resources at the disposal 
of engineers for their land transportation. 
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farther northwest. Saturn will set in the middle of 
the month about half past 1 o'clock in the morning, 
and until that time the eight stars and planets will re
main an unbroken curve. The order of observation 
may be reversed, beginning with Saturn and ending 
with Antares. The fixed stars apparently never change 
their places. The planets are always on the move, 
thus adding variety to the celestial pictures that on 
clear nights reward the upturned gaze. Planets and 
stars reta.in the same order during April, but in Maya 
change comes, Mars overtakes and passes Uranus, and 
Jupiter overtakes and passes Beta Scorpii, almost graz
ing the star as he passes. The following is the order 
of position of the eight planets and st.ars that shine 
like golden beads on and near the ecliptic: Antares, 
Jupiter, Beta Scorpii, Spica, Mars, Uranus, Regulus, 
and Saturn. 

THE OPPOSITION OF MARS. -"On the 11th of April, at 
1 o'clock in the morning, Mars is in opposition with 
the sun, "opposite" to him in the heavens, rising at 
sunset, and is in a straight line with the earth and 
sun, the eartb being in the middle. The epoch is most' 
interesting to terrestrial observers, for, if anything of 
importance is learned about our brother planet, the 
discovery will probably be made when he is in opposi
tion, or nearest to the earth. These epochs in Martian 
history do not occur as often as might be desired, for 
780 days, or 2 years and 50 days, must elapse before 
Mars, having passed one opposition, comes round to 
another, and 15 years must intervene between the 
oppositions when Mars is seen under the most fa
vorable conditions. The opposition of 1877 will long 
be memorable for the discovery of the two tiny moons 
of Mars, made by Professor Hall with the Wasbington 
telescope, at that time one of the largest l'efractors in 
the world. 
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An opposition under similar favorable conditions 
will occur in 1892, when Mars may be said to have COlll
pleted a 15 year cycle, and come round to a point 
where he is about as near to us as possible, or 35,000,000 
miles distant. The ellipticity of the orbits of the 
earth and Mars accounts for the varying distance of 
the planets at different oppositions. The earth's orbit 
is only slightly elliptical, but the orbit of Mars is 
more elliptical than that of any of the planets except
ing Mercury. It will readily be seen that when the 
earth is at or near aphelion, or the greatest distance 
from the sun, and Mars, at the same time, is at or 
near perihelion, or the least distance from the sun, 
the planets will be at their nearest point of approach. 
This combination of aspects occurs at the end of every 
15 years, and the year 1892 will bring our ruddy neigh
bor to view under the best conditions for terrestrial Hot wat� �oston .... . ..... ..... 2.� Telephomng, long distance ...... 22<1 
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The stars are Antares, Beta Scorpii, Spica, and Regulus. clouds that float in his atmosphere, his. snowy pole, his 
Observers may easily trace these shining mysteries for curious double canals, and bright spots: -

themselves on clear, starlit nights, for they are all, with A somewhat startling coincidence has been noticed 
the exception of Uranus, easy to find, and, when once by a correspondent of L'Astronomie between the 
found, will be a source of satisfaction to those who have Martian canals and the lunar Circle of Plato. The 
learned their names and traced out their position in the writer says a marked resemblance exist� between the 
heavens. They will appear to rise about four minutes drawing of the canals of Mars made by Schiaparelli, of 
earlier every night, on account of the earth's motion in Milan, and the drawings of the lunar circle of Plato 
her orbit, so that by the middle of May the starry made by Stanley Williams, of England. The mysteriPrice 10 cents. For sale by all newsdealers. 

PAGE circlet may be seen as soon as it is dark enough for the ous duplication of the canals is almost exactly repro-
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must command an unobstructed view of the sky from observation, it is possible that the inhabitants of this 
the southeast to the northwest horizon. If he com- planet may watch the progress of inevitable decay on 
mences his observations about the middle of April, at our smaller outside neighbor, as well as the progress of 
half-past nine o'clock in the evening on a clear night, development on Jupiter, the giant of the system, before 
he will find a radiant star looming above the south- the period of terrestrial culmination has paesed, and 
eastern horizon. This is Jupiter, the prince of planets, the earth's cooling process has perceptibly advanced. 
the largest and brightest of the 3,000 stars visible irrthe Mars in decadence, Jupiter in development, and the 
firmament. He will be closely followed by a red star, earth in the perfection of animate life are but three 
Antares, the leading brilliant of Scorpio, while near on phases of the physical history of the material universe. 
the northwest shines a yellow star of the second magni- We trust the great eye of the Lick telescope will scan the 
tude known as Beta Scorpii. Jupiter, Antares, and round, red face of the planet Mars at the present oppo
Beta Scorpii form a group of surpassing brilliancy. sition, and win immortal faine by solving the problem 

If now the observer glance to the northwest of the of the double canals and bright spots; or, at least, dis
first group, near the meridian, hA wi1l see a large white covering a couple of satellites. 
star with a silvery tint. This is Spica, the leading _ 4 • I � 
brilliant of Virgo, while northwest of Spica and near to The Human Breatb. 

it gleams the red planet Mars, superb in tone, tint, and Professor Brown-Sequard has recently been making 
martial aspect, having just passed opposition. A prac- experiments to:determine whether the human breath 
ticed eye will be required to detect the planet Uranus was capable of producing any poisonous effects. From 
about 4° west of Mars and 1° southwest of Theta the condensed watery vapor of the expired air he ob
Virginis. Uranus shines as a star of the sixth magni- tained a poisonous liquid, which, when injected under 
tude, and is barely visible to the naked eye. A tele- the skin of rabbits, produced almost immediate death. 
scope will quickly bring him to view as a tiny sphere He ascertained that this poison was an alkaloid, and 
of a delicate green tint. not a microbe. The rabbits thus injected died without 

If the eye be turned still farther to the northwest, convulsions, the heart and large blood vessels being en
beyond the meridian, Regulus will be seen, the next gorged with blood. Bl'own-Sequard considers it fully 
star in the curve or arc and close to the ecliptic. He proved that the expired air, both of man and animals, 
will' readily be recognized as the bright star in the contains a volatile poisonous principle which is much 
handle of the Sickle. more deleterious than carbonic acid. 
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PHOTOGRAl'HIC NOTES. 

Brownish Purple Colored Blue Prints.-The paper 
is floated. on a bath until it lies quite flat, made. as 
follows: 

No.1. 
Water. . .... .......... ........ . . . .  . . . .•. • ..•. . . . . . . .  2 oz. 
Red prussiate of potash . . . . . . . . . . .•. . . . . . . . . . . . . .  100 grains. 

No. 2. 
Water.... . . . . . . . .. . . . . .... ............ .... .. .... 2 oz. 
Ammonio·citrate of iron ...• . .. .• . . . . . . . . . . . . • . . • . .  140 grains. 

When dissolved mix the two solutions and filter into a 
clean bottle. 

After draining slightly, hang up to dry, and then 
preserve paper in a tin case, so that It will be kept free 
from dampness. 

The process of sensitizing and drying should be 
carried on in a dark place. The paper is now printed 
upon in the printing frame in the usual way, but some
what longer and deeper than is ordinarily done. It is 
then washed well in water and put into the following 
bath: 

Tannic acid . . .• . . • . . • . . . . . ..••. . . .•• .•••.••. . •. .. • .  ID grains. 
Hydrochloric acid ... '" . •• . . . . . . . . . . . . . . . . . . . . . . . . . 8 drops. 
Water . . . . .. . . . . . . . . . •• . . •• _ . . . . . . . . . .• . . .• .  " '0 1 oz. 

and kept there for a few minutes. It is next well 
rinsed in water and treated to a solution composed of : 

Water . . .• __ •• .••. • . ••.••••• . .•• . •• • . . • . . . . . . .. . •• .• 2 oz. 
Satnrated solntion of potasll . ••••.••••••• . . • . . ..•••• 10 drops. 

which turns the print to a rusty red color all over. 
It is again rinsed well in water and immersed a few 

liiOments in a bath made of ; 
Water . ..• . . .. . .. . . . ••.•• . .•• . __ . . . ... . ... . . .. . .. . . . . . 1 oz. 
Hydrochloric acid. . .• . . . . . • . . •• • • • . . . . . • • . . . . • . . ... .. 1 drop. 

which transforms the red tone to a desirable brownish 
purple color. After a brief wash in water, the print is 
dried. 

. 

The details of the process were given by J. M. Craith, 
M.D., to the British Journal of Photography. 

To Prepare Ruby Colored Glass.-We find reported in 
the American Journal of Photography the following 
formula given by Mr. Bell before a meeting of the 
Philadelphia Photographic Society: 

Dissolve in 
Water.................. . . . ........... . .. . . . .. 6 oz. 
Heinrich's gelatine . . . .• . . . . . . . . . . . . • .. .. . . . . . . • .• 150 grains. 
Chloride of ammonium . . . . . . . . . . . . . .. . . .. . . ... . '" 3 grains. 

To the above solution is added the following solu
tion: 

Water ..... : . . . . . . . . . . . . . .. . . . • . . . . . . .• . .• . .•• . . . . • � oz. 
Nitrate of silver . . . . . .. . . .. . • ••••• . .• . . . . .• . . .• 30 grains. 

The new soluion thus made is warmed to a tempera
ture of 100° F., and flowed on a glass plate, previously 
w;armed. . �e ounce is .sufficient to cover a 10 by 12 
plate. 

After coating, place the glass on a level marble slab 
or glass plate to set and dry. When dry expose to sun
light, and the color will change to a beautiful orange 
ruby exactly suitable for dark room illumination. 

Hydrokinone Developer.-J. D. Cooper communicates 
to the British Jow'nal of Photography the following 
formula: 

Hydrokinone.. . . . .. • . .•• • • • .•••. . . • . • .. . .••• ..•• 6 grains. 
Bromide potassium . . • . •.• •.. .. . . . . .. . . . . ••.... 1 grain. 
Citric acid . . . . .. . . . . . .. . . .. . . .. . . . ...... _. . . . . � .. 
Sulphite sodium (crystals).... . • . . . .•. ..• . ..•. . .  ID grains. 
Water . . . . . . . ... . . .. . .. . . .. . . . . . . . ... .. ..... . .. .. 1 oz. 

The sulphite and other ingredients are first dissolved, 
then the hydrokinone is added. 

An alkali solution of carbonate of soda (crystals) is 
made, 40 grains of soda to one ounce of water. 

Equal quantities of the hydrokinone and soda solu
tions make up the developer for negatives. 

The formula is somewhat strong for films rich in 
silver. If too much density is produced, the right 
amount may be obtained by dilution, which will 
adapt the developer perfectly for the production of 
opals or lantern slides. 

.... ., 
Soece.sf'D.I Women. 

The number of women of our country who have 
undertaken and are carrying on business enterprises 
successfully are not a few, and they are increasing 
every year. 

Of the great number of business women whose na,mes 
we recall, the following may be mentioned as prominent 
for their success : 

In financial circles Mrs. Hettie Green may be men
tioned as one of the most prominent stock operators. 
and among the largest owners of railroad securities in 
this city. Her fortune is estima.ted to be over twenty 
million dollars. Among the publishers, Mrs. Frank 
Leslie has proved to be one of the most sagacious and 
enterprising publishers we have. She is a woman of 
superior ability and education, and possesses a busi
ness capacity equaled by few men. Her good manage
ment of her large printing establishment confirms that 
fact .. Mrs. Leslie attends to both the editorial and 
mechanical>�partments of her printing establishment, 
and she is not only very clever for her sex, in all busi
ness affairs. but her example in the executive adminis
tration of her large establishment might be advanta
geously followed by a good many successful male 

Ititutifit !mtritlu. 
publishers in this �city who are considered sagacious 
business men. 

The West has a number of successful women cattle 
raisers. Miss Kitty C. Wilkins is called the cattle 
queen of Idaho, although she pronounces this a misno
mer. While she does own a goodly number of cattle. 
horses are her specialty. She owns between seven and 
eight hundred, and she gives it as her experience that 
horses are much easier to take care of than cattle. 
They show more intelligence in pawing away the snow 
to get at the dead grass in the winter, and they bring 
better prices in the market. Miss Wilkins is twenty
three years of age, and is a fine horsewoman and a good 
shot. She thinks that life in Idaho is the most delight
ful in the world. 

Mrs. Mary Edna Hill Gray Dow, . president of the 
Dover (New Hampshire) horse car railroad, is the first 
woman in the wqrld to hold such a position. She owns, 
it is said, the controlling stock of the road, which she 
bought up when she found that a syndicate of Boston 
men was trying tQ buy. Mrs. Dow, who is forty years 
of age, is said to be an unusually clever business woman. 
She is a graduate of the Boston High School, and was 
at one time teacher of French and German in a Western 
seminary. She made considerable money by lucky 
real estate transactions, and she hopes to make much 
more by the j udicious management of her road. 

An additional list of women who have been success
ful or gained fame from their business enterprises 
might be named, some from their patented inventions, 
some from raising fruits and vegetables for the markets, 
others from CUltivating flowers, raising poultry, and a 
great variety of other things which is within a 
woman's province to do, and which, if followed up in
dustriously, and with woman's pertinacity and knack, 
might result in a good many silver dollars, if not a 
fortune. 

., .. . 
Long Dls'ance Telephoning. 

In considering the progress made in this country 
during the past ten years in introducing the telephone 
to commercial uses, an unprecedented;development is at 
once apparent. Taken up in the beginning as an in
complete experiment, a wonderful toy, the telephone 
has developed into an indispensable adjunct of com
mercial business. No city or town of prominl'nce is 
now without its telephone exchange, furnishing a quick 
and certain means of intercommunication to the busi
ness community, and its radial system of suburban 
lines connecting the surrounding territory with the 
commercial centers. Thousands of miles of wire con
nect the busy instruments, and more than a million 
" Hellos" sound the preludes to as many messages and 
their consequent replies transmitted daily by means of 
the telephone. Although of necessity a delicate and 
sensitive piece of apparatus. the telephone is probably 
used by one hundred times as many people as any other 
k.nown electrical appliance. It is one of the wonderful 
features of the instrument that it has stood so success
fully the test of such varied usage. During the earlier 
years of their introduction, the great and continued 
demand for telephones and exchange connections 
necessarily led to the introduction of operating appli
ances which, although representing the best knowledge 
of their time, proved inadequate to the growth of the 
business. Exchanges were built, reached their limits, 
and were rebuilt many times over in a space of a few 
years. Still the network of wires and cables increased. 
until to-day the large exchanges, representing in many 
respects the aggregations of past years, are clogged with 
inductive and retarding influences which experience 
only could have developed, and so labor along perform
ing their local functions under a burden of intricate 
detail which can by no means be appreciated by the 
uninitiated. 

One by one, however, the many difficulties have been 
met, and, by patient effort and extending experiments, 
the remedies have been discovered, until, at last, there 
have been developed means of· providing a perfect tele
.phone service, limited in extent only by the cost of 
suitable lines and equipment. The pioneer work in 
this new development has been undertaken by the 
American Telephone and Telegraph Company. of New 
York, whose lines now radiate in all directions from 
New York, reaching Philadelphia, Albany, Troy, New 
Haven, Springfield, Worcester, Providence, Boston, 
and all important intermediate points. Their con
struction has occupied nearly three years, and they 
represent to-day upward of 15,000 miles of undoubtedly 
the most perfect lines of e�ctrical conductors in the 
world. White cedar or Norway pine poles, from 50 to 
90 feet long, are erected along the most direct high ways, 
there being between 40 and 50 poles to the mile, accord
ing to the character of the country. A No. 6 iron guard 
wire is first.strung between the poles from the iron
bound pin'in the top of each. White pine cross-arms 
each 10� feet long, and provided with ten pins and in
sulators, are bolted to the poles, and held firmly in 
place by iron brace!. i.The line wires are of No. 12 hard 
drawn copper wire. weighing 170 pounds per mile. 
Each lot of this wire is specially tested for tensile 
strength and conductivity before leaving the factory. 
An expert force of men is employed' in stringing the 
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wire and in perfecting all the d�tails of the construc
tion work. The present lines of poles carry from 10 to 
80 wires, the full capacity of the heavy lines being esti
mated at 100. Testing stations are located alOng the 
various routes from 30 to 110 miles apart, at each one of 
which a competent repair man is stationed. Rivers and 
bays are cabled by heavily insulated and armored con
ductors, terminating in snug cable houses on the banks. 
The experience in the operation and maintenance of 
these lines during the past year has been unprecedented. 
Days, weeks, and months have passed on a number of 
the main lines without marking a single interruption. 
All wires being tested at an early hour each morning, 
any portion of the system can be reached and repairs 
made before' the' opening of business hours. In hail 
and sleet, wind, rain and floods, the long distance lines 
have held their own and answered promptly to the call 
for service. No system of intercommunication hereto
fore devised has provided so perfect a means for the 
transaction of business between distant points as the 
long distance telephone. By means of it, conversation 
is readily carried on between the parties present at the 
instruments, and all the beneflts of a personal inter
view are secured without travel or loss of time. 

Appreciating the great benefits to be derived from 
the use of such valuable facilities, the public response 
to the tender of service has been most gratifying. Rep
resentative bankers, brokers, and manufacturers, and 
even great railway corporations, have found in the long 
distance telephone a service which has never before 
been approximated. Great factories are brought into 
the closest relationship with their city offices. Im
portant business transactions, heretofore requiring 
hours or days of time, and dozens of telegrams or let
ters, are concluded definitely and satisfactorily in five 
minutes' conversation by telephone. It has been said, 
if we have no haste in our communication, we may 
write a letter; if a short or direct message

' 
only is to 

be sent, 'we may telegraph; but now, if we have urgent 
business to transact, and wish to secure the advantages 
to be derived only from personal conversation, we may 
telephone. Here, therefore, is the growing and fruitful 
field for the perfected service. Successful to-day over 
many hundreds, who can predict how many thousands 
of miles shall mark its limitations ?-Electrical Review. 

.,e •• 

LHe SavinI( Appara,o. Cor 11se a' Fire •• 

A recent fire in this city, at which the life saving 
devices were employed, did much to prove their in
efficacy. A number of the inmates of a burning build
ing were driven by the flames to. the windows. As 
there was no fire escape, but one alternative offered 
itself, that of jumping to the ground. '.rhe scaling 
ladders were useless on account of the flames issuing 
from the windows. Several persons took the leap. 
Some were caught in the life saving nets, but were not 
thereby saved from injury. The net is perfectly effi
cacious in catching a human being who leaps from'the 
second story of an ordinary house, providel'l the jumper 
is an expert, as well as the men who hold the net. It 
is here that its weakness is manifest. When an un
trained person is the jumper, 'it seems to be of com
paratively little use. 

The rush of flames from the windows of a burning 
house is the worst obstacle the scaling ladder has to 
contend with. This emphasizes its weak feature. Its 
operations are. limited to the lines of windows. The 
dead wall of a building, which is secure from the flames, 
offers also a barrier to the climber. Could the ascent 
be made there, and could lateral deviations be made, a 
partial solution of the problem would be secured. 

The truth is manifest. Adequate life saving ap
paratus is not used, and j ust as certainly would be used 
were it yet invented. The firemen of the cities of this 
country are every day performing heroic actions, the 
more heroic because of the inefficiency of the means at 
their command for saving life. There is no defect in 
the pe1·sonnel. It is all in the apparatus. A field for 
invention is open here. The person who successfully 
grapples with the problem will be a benefactor of his 
race. Adequate scaling or ascending apparatus, and 
adequate devices for catching those who leap from 
windows. are im perative needs of the life saving service. 
The present means are not sufficient. 

t •• ,. , 

The ProCes.lonal Inven'or. 

Under the heading of " A Hint to Inventors," the face
tious editor of Texas Siftings gives the following dia· 
logue, which is, in a measure, characteristic of a class of 
inventors : 

First Yankee: " What puts you in such a good 
humor this morning 1" Second Yankee: "I've just got 
my patent for my new patent ink eraser. I wouldn't 
take $50,000 for it." "Did you get a pa.tent last year 
for inventing an indelible ink?" "I did, and I sold it 
for $30,000, and now I've invented an eraser that will 
even remove writing done with my own indelible ink. " 
"What are you going at next 1" "I'm going to invent 
another indelible ink that can't be erased with my new 
ink eraser. I tell you, there is money in this patent 
business if you go at it right." 
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A :BALE EJECTING ATTAClDIENT FOR PRESSES. 

An invention providing means whereby, at the 
proper time in the operation of the press, the com· 
pressed bale will be withdrawn, is illustrated herewith, 
and has been patented by Mr. George Calder, of Vicks
burg, Miss. In the compress shown, the platen rises 
toward and falls from a stationary head block, while 
to the moving piston is attached a wire rope, chaiu, or 
other suitable connection, extending through bloc�s or 
rollers to suitable bale engaging hooks. These hooks 
are forced into the bale before the piston returns 
downwardly to withdraw tne platen, by which opera
tion the spreading hooked lines with the engaged bale 

the Atlantic. It is expected that the speed of these ves
sels will be at least as great as the fast.est liners now 
afloat, but at the same time speed is by no meanll the 
first consideration which the directors of the company 
have kept before them, the two paramount considera
tions being the safety and comfort of the traveling 
public. 

. 

The general appearance of the ships is well indi
cated by the illustration which we are enabled to give 
at. the foot of this page, and which shows to advan
tage their smart, yacht-like form, with three masts and 
three funnels, which will before long be well known to 
seamen on the Atlautic. The length of the Cit.y of 
New York is 560 feet, the breadth 63� feet. and the 
depth to upper deck 43� feet. Above this upper 
deck, however, is a promenade deck, supported on 
stanchions, and affording a promenade which is unin
terrupted for the whole length of the ship. 
The most important structural feature in these 
ships is the thoroughness of the system of 
water tight subdivision which has been adopt
ed. There are fifteen main water tight com
partments separated by steel bulkheads ex
tending from the keel to the upper deck, or to 
a height of 16 feet above the water line. Two 
of these compartments could be knocked into 
one and flooded by the sea without rendering 
the vessel unseaworthy. Of these fifteen com
partments three are devoted to the boilers, 
which are thus separated into three independ
ent groups. Two other compartments are occu
pied by the two sets of triple expansion engines, 
which are also entirely independent, so that if 
any breakdown were to occur at any time to 
either of the engines or screw shafts, the ship 
could still proceed at about three-quarters full 
speed. The advantages of this duplication of 
the machinery are so obvious that it is surpris
ing it has not been adopted before this in any 
of our large Atlantic liners, and there can be 
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formances of this new "greyhound" will no doubt 
create considerable interest during the coming season 
among all classes of the shipping community.-Indus
tries. 

••••• 
A DEVICE FOR QUIETING WAVES IN STORKS. 

An oil distributing device for seagoing vessels, 
whereby the waves may be quieted by the distribution 
of oil in or on the surface of the water, is illustrated 
herewith, and has been patented by Mr. Jonathan I. 
Hazard, of Georgetown, S. C. It consists of a can to 
be suitably suspended by cords, the can being clothed 
externally with a protecting canvas or flexible wrapper, 
and having intemally f!. body lining supported by a 
coiled wire, in connection with a suitable soft and ab
sorbent material, for the retention of the oil and as a 
protection to the can. Passing through a diaphragm 

CALDER'S :BALE EJECTOR FOR PRESSES. little doubt that the Inman and International 
Company will reap the reward of their enter

HAZARD'S OIL DISTRI:BUTING DEVICE FOR VESSELS. 

are drawn outwardly and upwardly from the press, by 
which means weighted lines also connected with the 
bale hooks are likewise drawn up, the hooks being re
moved from the discharged bale by the weighted line 
connections. The distance of the withdrawal of the 
bale from the compress is readily regulated by the ar
rangement of the blocks or guides, and the length of 
line, the attachment providing for materially increas
ing the work of the compress. 

... e'. 
THE CITY OF NEW YORK. 

On March 15, there was launched, on .the Clyde, the 
splendid twin screw steamship City of New York, the 
first of the two liners now being built by Messrs. 
JameS and George Thomson for the Inman and Inter
national Company, plying between New York and 
Liverppol. The Inman Company is well known to 
Atlantic travelers as providing in their floating" cities" 
a safe and comfortable means of transit across the 
Atlantic, and, next to the Cunard, it is the oldest At
lantic steamship company. 

For some years, however, it retired from the strug-

prise in being the first to provide the additionl\.l secur
ity of twin screws. 

The main saloon is constructed on a principle pat
ented by the builders, which was first carried out 
in the National liner America, recently sold to the 
Italian government. The central part of the saloon 
is of a dome-like shape, and rises in a graceful arch 
to a height of 22 feet above the floor, thus giving an 
air of spaciousness which has never before been at
tained on shipboard. The drawing room and library 
are also spacious apartments, and will be fitted in a 
style of luxurious comfort. An important feature in 
these ships is the hydraulic system, which is being 
fitted by Messrs. Brown & Brothers, of Edinburgh, and 
which entirely takes the place of steam for such du
ties as steering, warping, heaving the anchors, loading 
and unloading cargo, hoisting ashes, etc. The rudder 
and steering gear is specially designed to be entirely 
below the water, so as to be efficiently protected in 
the event of the ships being employed as armed 
cruisers. The cargo will be worked by 12 hydraulic 
derricks, which will discharge and take in cargo with 

near the lower end of the can, and out through the 
bottom, is a pipe fitted with a valve, for regulating the 
amount of oil to be discharged, there being at the outer 
end of the pipe a strainer or sieve, to make the distri
bution of oil more general or diffused, although this 
strainer may be swung back and a small extension pipe 
screwed into the valvular nozzle to distribute the oil 
in a more or less fine stream. 

...... 
The ltlaouCacture oC Steel. 

A well known engineer says, in one of our con
temporaries, that: .. In the manufacture of steel, 
nothing very new has come to the surfac� during 
the last year. Two establishments have fitted them
selves up for using the basic process-one at Potts
town, Pa., the other at Homestead, Pa. The Potts
town 'establishment uses the Bessemer process, while 
at Homestead open hearth furnaces are used. The de
velopments have not gone far enough to announce re' 
suIts. Great progress has been made in the manufac· 
ture of steel castings. The process under which all 
liuccessful makers now work was developed at Terre-

THE NEW STE411SHIP CITY OF NEW YORX-10,500 TONS, 560 FEET LENGTH. 

.gle for pre-eminence, at least so far as speed is con- I great dispatch and an absence of noise, and which will 
cerned ;. but now, Mter the reconstruction of the com· be appreciated by both passengers and officers. From 
pany,

. 

about a year ago

.

,under the title of the Inman and I the foregOing description it will be seen that the launeh 
International Company, it is coming to the front again of the City of New York marks an important step ip. 
by building two splendid steamers, with the view of I the contiIiuous effort to overcome the dangers andA. 
trying conclusions with the present" greyhounds" of comforts of the stONllY Atlantic voyage, andtb,e per-

noire, France, some ten years ago. Am':lrican manu
facturers have applied their usual ingenuity, and now 
we may say we can produce as good steel castings as 
Europe. Rolls weighing nearly 50,000 pounds and an
vil block weighing 66,000 pounds, a.t Cleveland, Ohio, 
show what can be done in entire blocks." 
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AN IIIPROVED BELT TIGHTENER. 

A simple and easily operated device for stretching a 
belt while on the pulleys, and holding it stretched 
while the operator cuts out a portion and relaces the 
Elnds to shorten the belt, is illustrated herewith, and 
has been patented by Mr. Dock Bowman, of Cynthiana, 
Ky. In an open ended casing is mounted a shaft car
rying a gear wheel, with racks meshing into it, and 
cross bars pivotally con
nected with the racks, 
the cross bars being 
adapted to be secured 
to the belt to be tight
ened. By turning th 
crank arm on the shaft, 
the racks are moved 
tpward each other in op
posite directions, pull
ing the cross bars to
ward each other, and 
thus stretching the belt, 
the belt being held in 
taut position by a pawl, 
which l�ks the shaft 
until the operator cuts 
out part of the loose 
portion of �he belt be
twe,lD the cross bars 
and relaces the ends. If 
it is desired fo use the 
tIghtener on chain belts, 
the cross bars are pro
vided with a h  0 0 k, 

BOWJU.N'S BELT 
TIGHTENER. 

shown in dotted lines, which can be inserted into the 
links of the chain. 

. , . , $0  
AN IIIPROVED BALANCE PISTON. RING PACKING. 
A piston ring packing made on the theory that a 

certain amount of the fluid under pressure creeps in 
between the ring and cylinder is illustrated herewith, 
and has been patented by Mr. james Brandon, of No. 
390 Eleventh Avenue, New York City. The engraving 
represents a piston partly in section, in which A is the 
main packing ring, cut for expansion, and made to 
break joint at F. D D may be regarded as part of the 
body of the piston, made in two parts as shown ; or in 
one part, or solid with the piston heads, as may seem 
most advisable. In putting the rings in old pistons, 
the part, D D, is made to fit nicely over the lugs of the 
spider, being clamped by the follower.' B is a small 
ring fitted in the groove in . the central part of the body 
of the piston, D D. The ring, B, is cut for expansion, 
and made to break joint in the usual way. It is made 
to bear against the outer ring, A, the same as a pack
ing ring bears against the cylinder. 0 and P represent 
two of the several holes in the flanges as shown. As· 
sume the piston is moving forward, as from left to right 
in the elolgraving, and that it is used for a steam engine. 
the outer ring. A, will take the position in which it is 
shown. The steam pressure being behind the piston 
will pass· through the holes, 0, between the ring, A, 
and body, D, forcing ring, B, against the forward side 
of the groove in D D. It may be seen that the pressure 
of the steam, forcing the ring radially against the 
cylinder, is liwited to that of the inside surface of ring, 
B, and that. part of ring, A, lying between ring, B, and 
the rear flange of piston, leaving that part of riog, A, 
lying between ring, B, and the front flange of piston 
relieved from the internal pressure. Assume the piston 

BRANDON'S BALANCE PISTON RING PACKING. 

is used for a pump. Then as the pressure is in front of 
the piston, it will pass through the holes, P, or between 
the front flange and the ring, A, forcing:the small ring. 
B, against the rear side of the groove in D D. Now it 
may be Meen,that when it iii Uiled for a foroin" puton. 

the pressure on the inside of the ring forcing it to the 
cylinder is limited to that of the inside surface of ring 
A lying between B and the front flange of the piston, 
leaving that part of ring A lying between B and the 
rear flange of piston relieved of internal pressure 
through holes, O. The ring, A, is fitted in the usual 
way, between the flanges of the piston, and B in the 
groove, the spaces on the side being l€'ft open so as to 
more easily understand the working, from the engrav
ing. The construction is not limited to that shown, 
which is intended to explain the principle involved. 
The aim is to provide a piston that shall be self-pack
ing against pressure, but in which the pressure shall 
be so balanced as to permit neither the forcing the 
rings outwardly so hard as to rapidly wear out the 
rings and cylinder nor forcing them inwardly so as to 
permit the fluid to pass by them. 

• • • • • 
The Wild Honea oC Nevada. 

Nevada horse raisers and ranchmen on the Pioche 
and White Pine ranges are complaining of the wild 
horses of that region. �n the Shellback Mountains are 
bands of from 150 to 200 of these horses, each under 
the leadership of powerful stallions, and they make 
regular raids on the ranches and run otl the horses of 
the ranch men. A horse once gone is gone forever, the 
Nevada men say, for the wild horses are cunning and 
wary, and will not let a man get within rifle shot of 
them. Last spring fifteen experienced horsemen and 
hunters started out with the object of killing as many 
of the " boss stallions " as possible. In a ten days' 
hunt they managed to kill just one horse. The wild 
horse of Nevada is said to be about the most ugly 
beast alive. 

. , . , .  
A CLAKP OR BRIDLE FOR PAINT BRUSHES. 

A simple and easily applied brush clamp, the mem
bers of which can be readily struck up and fitted to 
their places, no springs being necessary to engage the 
adjusting sections, has been patented by Mr. Aaron 
B. Kistler, of Aquashicola, Pa. , and is illustrated here
with, together with face views of certain blanks of 

KISTLER'S PAINT BRUSH BRIDLE. 

wl.ich the clamp is composed, before being bent and 
fitted to their places. The clamp consists of three 
main portions, all made of shElet mt)tal, one piece hav
ing a central apertured head which fits over the handle 
of the brush, arms projecting from opposite sides of this 
head and being bent downward over the sides of the 
brush, the outer ends of the arms having crossing band 
strips which are bent round · the bristles and engaged 
with one another by cut-out lips or hooks and eyes. Ad
justable sections and binding bands are also adapted 
to be bent around th(l bristles, and engaged in posi
tion in like manner, whereby the whole device lies 
flat on or against the brush, otlering no obstruction 
to its use on all sides, these clamps being equally 
adapted for use with new or old brushes, and suitable 
for brushes with ditlerent lengths of bristles . 

.. . . . .. 
.& Bat Placue In (lhlna. 

Almost every . newspaper from Australia has some
thing to say about the rabbit plague in that colony. 

ThEl ScmNTIFIC AMERICAN of Dec. 24, last year, con
tained a report from the Department of Mines, Sydney, 
New Soutli Wales, detailing the extraordinary de
truction caused by rabbits in that colony, and accom
panied with the otter of £25,000 sterling 'as a reward to 
any person who would contrive a method for their ex
termination. 

And now comes a similar wail from China, stating a 
danger which th�eatens that empire. A recent number 
of the Pekin (Jazette contains a memorial to the Em
perol' from the Governor ·of Uliassutai stating that, ow
ing to the appearance of swarms of rats, it has been 
found necessary to alter the routes of the government 
courier servioe in three of .the postal stations in the 
Khalkha region in Outer Mongolia. For two years 
past the pasturage of the districts in question has suf
fered severely from the ravages of these vermin, and 
last year nearly every blade of grass was eaten up. The 
whole oountry has been honeycombed with their bur
rows, the horses and camels are in a famishing state, 
and there is no means of keeping them alive. The 
burrow/il are a source of great danger to the mounted 
coai'iers, and the want of forage renders it impossible 
tQ maintain a sllPply of animals for th� &ervioe. 

227 
AN IIIPROVED DRAFT ATTACHMENT FOR PLOWS. 

A draft attachment more especially designed for USII 
with gang plows and other agricultural implements or 
machines, to allow the draft of the anh.c.als to be ad
justed laterally to accommodate the work, is illustrated 
herewith, and has been patented by Mr. Heber E. 
Bradbury, of Beaumont, Cal. On the front of the side 
timbers of the frame are downwardly bent iron straps, 
between which are held the opposite ends of a draft 
bar, formed preferably of two metal plates, held apart 
to accommodate a draft block which may be shifted 
laterally either way, pulleys being also. journaled near 
opposite ends of the draft bar, and braces extending 

' -';: ' . 
BRADBOY'S DRAFT ATTACRlIENT FOR PLOWS. 

therefrom to a· center bar of the frame. Chains 
connected to opposite sides of the draft:block pass 
around the pulleys near the ends of the draft bar, and 
their rear ends are wound in reverse directions on the 
lower end of a vertical shaft journaled in the plow 
frame. To this shaft, above the frame, is fixed a catch 
plate having radial notches, with which a spring
actuatlld latch lever is pivoted to engage. By turning 
this shaft in one direction, by its hand wheel, when 
the latch lever is disengaged from the catch plate, the 
draft block will be moved toward one end of the draft 
bar, and by turning the shaft in the other direction 
the draft block will be moved the contrary way. The 
draft block, to the forwardly projecting end of which 
the double-tree is connected by a link, is preferably 
made of metal, the single-trees being coupled to the 
double-tree, while the shifting of theJ block is readily 
accomplished without unhitching the horses. 

. , . . ..  
A CODINATION LOCK AND ALAR •• 

A lock provided with means for being readily set to 
a great number of ditlerent combinations, and con
nected with an electric alarm, which connection may 
also be used with an electric light or signal light, has 
been patented by Mr. Robert Baumann, of No. 733 
South Seventh Street, St. Louis, Mo. , and is illustrated 
herewith, one view being in section. Through the in
ner and outer casings of the lock, secured to the inside 
and outside of the door, extends a horizontal shaft, pro
vided on its outer end with a knob extending a short 
distance beyond a recess in the front casing, and on a 
square part of the shaft is held a collar rotating a 
wheel on which are marked numerals from 1 to 100, 
one of the numerals appearing at a time through an 
aperture in the rim of the outer casing. The shaft, 
which is adapted to turn and slide in its bearings, has 
a radial arm engaging a lug on a vertical lever, a spring 
arm being operated on by the vertical lever and a 
bell crank lever held in locked position by the fluter 
end of the spring arm, a locking plate being pivotally 
connected with the bell crank lever, while there are 
spring plates adapted to be · connected with a battery 

BAUJUlfN'S CODINATION LOCK AND ALARlII. 
and an alarm. When a person · desires to enter the 
door without knowing the combination at which the 
lock has been set, he can neither by sound nor sight de
termine the relative positions of the parts of the lock, 
and will oonaequently be unable to open the door. 
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IJ[PROVED SPRmG FOR SIDE BAR VEHICLES. 

A spring of novel construction, readily attached to 
the platform of a vehicle and to the side bars, and de
signed to give to the body a regular, easy, and pleasing 
movement, is illustrated herewith, and has been pa
tented by Mr. Edward Hutchinson, of :No. 239 East 
Fifty-first Street, New York City. The front, end, and 
side bars are united by clips of peculiar construction, 
h aving a horizontal lip integral with the outer surface 
of the inner member, to sustain the outer ends of hori
zontal springs, conforming to the under surface of the 
side bars, and extending from a bearing upon the lips, 
in contact with the side bars, to a point near the center 
thereof. These springs are made of thin steel, and in 
connection therewith, at each side of the center of the 
two side bars, ears are secured having lugs supporting 
springs with overlapping curved leaves, there being 
about centrally of the two leaves apertured oval bind
ing plates, so arranged that when weight is brought to 

Jeitutifi t �mtrieIU. 
.& u.CraUan RabbU. and p .. Cenr. 

The Australian authorities are not at all enthusiastic 
over M. Pasteur's bacteriological method for the exter
mination of rabbits. They have already forbidden; un
der considerable penalties, the'importation of any rabbit 
a1fected with any disease, for use in destroying the too 
numerous Australian rodents. The favor with which 
M. Pasteur's delegates, charged with exterminating the 
troublesome guests, will be received, is doubtful. The 
reasons of the Australians are serious ones. Here, they 
say, ill a microbe which quickly kills two domestic 
animals of different nature, rabbits and chickens. In 
propagating it, are we not in danger of making Aus
tralia fatal to gallinaceous life ? And on the other 
hand, what 8.88urance have we that this same microbe 
will not do serious injury to sheep, cattle, horses, etc. , 
and perhaps even to men ? On this point, the records 
are defective. We hope M. Pasteur will succeed in 
answering categorically as to the innocuousness of 

chicken cholera microbes as regards domes
tic animals. There is yet another point. 
Admitting that the experiment is tried, and 
that the microbe is disseminated through 
Australia, and is without effect on cattle or 
man, can we be certain that in the new con
ditions the microbe will not acquire the 
particular properties which will make it in
j urious to animals hitherto exempt ? Evi
dently not. We can understand the scru
ple!! of the authorities who hesitate about 
releasing upon the whole country a most 
active microbe over which man will have 
no efficient and certain control, once the 
experiment has bE>gun.-Revue Scientijique. 

• f • • • 

The Te.tlnc oC Material. Cor Morear. 

[APRIL 14,  1 888. 
AI Dl:PROVED DEVICE FOR RENOVATING GARDNTS • 

A device whereby the sleeves and shoulders of velvet 
or other pl.ush ga.rments may be renovated or revived 
by the application of heat, without ripping or remov
ing the sleeves from the body of the garment, is illus
trated herewith, and has been patented by Miss Annie 
Shanley, of No. is East Eleventh Street, New �ork 
City. A sleeve-heating shell of metal, preferably cov
ered with asbestos and felt, as shown in the sectional 
view, is adapted to be attached to a body standard by 
a ball and socket, and fixed in any desired position in 

SlL4.NLEY'S DEVICE FOR RENOVATING GARDNTS. 

lIUTClIIN80II"S SPRmG FOR SIDE BAR VEHICLES. In the eleventh annual report of the ex-

relation thereto by a set screw. The standard has 
rounded shoulders to fit the shoulders of a garment, 
and the sleeve heater has an inner core of metal to be 
removed from the shell and heated, and then replaced, 
when the sleeve of the garment to be renovated is 
drawn upon it and properly manipulated to revive the 
velvet. Instead of such heating corl', a perforated tube 
may be used, supplying gas to be burned in the interior 
of the sleeve-heating shell. 

bear upon the springs the leaves work in opposite di
rections, the spring action taking place near tlie ends 

· only, the central portion being bound by the elliptical 
plates. The body of the vehicle is connected with the 
spring through a block, which has its under face con
caved to correspond with the convexity of the upper 
binding- plate, such attachment being easily and ex
peditiously accomplished. 

.. . . .. .. 
r 'AN Dl:PROVED TENSION DEVICE FOR LOOKS. 

A device wherll.by, in weaving, .as the warp is drawn 
off from the warp beam, and the diameter of the roll is 

BAILEY'S TENSION DEVICE FOR LOOKS. 

diminished, the tension will rema.in constant, is il
lustrated herewith, and has been patented by Mr. 
Chester Bailey, of Janesville, Wis. A vertically ar
ranged follower, held loosely in guides attached. to the 
cross piece of the loom frame, carries a roller held in 
constant contact with the roll of warp by a weight act
ing upon the follower bar through a cord, to which it 
is connected through a drum, to which the follower bar 
is also connected. On this drum is a gear or chain 
wheel, over which; and over a small chain or cog wheel 
journalE>d on a shaft near one standard of the loom 
frame: passes a cnain attached to a weight placed 
loosely upon a. pressure or tension lever fulcrumed at 
the axis of the small chain wheel, and supported by a 
band passing over a friction drum held on a shaft 
journaled in brackets attached to the cross piece of the 
loom frame. On this shaft is also a small gear wheel 
running in contact with a large gear wheel on . the end 
of the warp beam, so that as the latter is turned by the 
drawing off of the warp the friction drum is turned, re
tarded by the band acting thereon as a brake, the band 
being drawn down by the tension lever and weight. 
The latter is automatically moved toward the fulcrum 
of the lever as the diameter of the roll of warp dimin
ishes, so that the friction will gradually diminish, thus 
maintaining a uni form tension. The movement of the 
weight upon the tension lever is effected by the gradual 
li fting of the vertica.lly arranged follower bar as the di
ameter of the warp upon the-beam diminishes, through 
its action on the connected drUlll and chain wheel. 

ecutive board of the city of Rochester, N. Y. , 
appears a special report on cement mortars for use in 
public work. Professor Charles D. Marx and Alfred 
M. Mosscrop, of Cornell University, did much of the 
experimental work, and their investigations show a 
decided ad vance in this line of research. 

In addition to the usual tests of strength by break
ing briquettes, the sand was tested to determine 
its " voids." The ground was taken that sand whose 
grains lie close together, presenting a minimum of 
voids, is the best for making mortar and cement. 
The method of testing was to ram dry sand into a 
graduated cylinder, and then to introduce by siphonage 
enough water to flood its upper surface. The volume 
of water gave the amount of voids. Cements were 
tested in the same way, but in this case, by a sugges
tion of Prof. Fuentes, coal oil was used as the liquid. 
The general deduction from the tests was that the 
larger the amount of flne material, the worse the sand 
for mortar. Yet a certain amount, not exceeding twenty 
per cent of flne siliceous matter, may be admissible . 

• • • •  • 

AI IMPROVED SLEIGH KNEE. 

A simple and efficient device for connecting the run
ners to the ·  beams of sleighs, designed to allow a lim
ited vertical and lateral play of the runuer, without 
overstraining it OY the beam or reach, has been pat
ented by Mr. James F. Hennessy, of Winona, Minn., 
and is illustrated herewith, Fig. 1 showing a transverse 
vertical section and Fig. 2 a side elevation. At its 
top part the knee has two half-rounded lugs, between 
which and transversely of the knee is a recess adapted 
to receive a lug formed at the center of a cap plate. 
The pivot bolts have a right-angular general form, 
their lower horizontal parts passing rather loosely 
through the knee lugs, and into the cap lug from op
posite sides of the knee. With this form of construc
tion, but two boIts are .required to hold each knee and 

" I e '  .. 
AI Dl:PROVED CAR COUPLING. 

A coupler by which the link may be held in proper 
position to couple cars of varying height; and wherein 
the pin may be held raised, to couple automatically 
with an entering link; is illustrated herewith, and has 
been patented by Mr. Frank B. Wineland, of Brecken
ridge, Col. Within a recess in the drawhead is mounted 
a tongue fordted with an inclined face, and rigidly con
nected to a transverse shaft journaled in bearings and 
extending outward beyond the sides of the car, where 
it is provided with levers. When a car is to be coupled 
with another having a higher drawhead, the levers are 

cap to the runner and beam, and the sleigh can be WINELAND'S CAR 
shipped in knockdown condition, or its parts may be 
readily dismembered for making repairs, by simply un- turned so that the inclined face of the tongue will bear 
screwing the two nuts conveniently accessible at the against the inner end of the coupling link, thus elevat
top of the sleigh beam . For further information re1a- ing its outer end to the proper position, while by with
tive to this invention, address the Winona Wagon drawing such pressure the extending end of the link is 
Company, Winona, M i lln. I correspondingly dropped. To set the pin in a position 

to couple with the link of an approaching car, the 

1 levers are turned back, thus raising the tongue until it 
. 

strikes against a hinged arm, through the slotted end 

HENNESSY'S SQIGlI KNEE. 

of which the coupling pin is passed, carrying the pin 
upward to the position shown in full and dotted lines 
in the sectional views. As the cars come together, a.nd 
the link of the approaching car enters the drawhead, 
the lever is thrown forward and the pin allowed to 
drop, thus effecting the coupling. 

• • • • • 
A CENTENARIAN PRINTER.-At Mount Jerome 

Cemetery, Dublin, lately, was buried Pattison Jolly, 
aged 104, probably the oldest printer in thl' world. He 
served his time at Ballantyne'fI, in Edinburgh, and 
pulled the first sheet of the Edinburgh Journal, over 70 
years ago. For half a century he was in Dublin, and 
for some years carried on the printing business in the 
house which belonged to Grier8Ons, late Queen's 
printers. 
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Hot Water 1'or Ivy Pol.onlll&'. 

To the Editor of the Scientific American : 

Let me add my testimony to that of Mr . .John 
Burroughs as to the efficacy of hot water in curing the 
poison by ivy. The best way of applying it is to keep 
a spirit lamp under the tin containing the water, and 
apply the water as hot as the skin will bear. The sen
satiou of relief from the intolerable itching is so im
mediate and so complete that it is almost worth while 
to be poisoned by ivy to experience it. 

WM. C. CHURCH. 
New York, March 29, 1888. 

• • • • • 

To the Editor of the Scientific American : 
Referring to your issue March 1'7, page 1 65, . . Electric 

Motor," Fig. 1. Can the . field magnet be made of 
soft cast iron with flanges on, as per draught inclosed? 
Can the ring, B, of the armature, which is now made of 
iron wire, be made of soft cast fron ? 

FRANK M. HARMAN. 

[Mr. Harman sends us a diagram of a field magnet of 
exactly the form illustrated in the article referred to, 
with flanges added. The article on the small motor 
was written for the express purpose of assisting 
amateurs who have few tools and no machinery. If 
all necessary tools are available, the motor may be 
modified in several particulars, to facilitate the :work 
(if construction, but without securing better , final 
results. We give herewith an engraving of a magnet 
to be made of cast iron. Instead of being formed of a 
single casting, it consists of two like halves. both made 
from the same pattern. The ends, which are made 
square, are fitted together accurat.,ly either by planing 
or filing, and fastened together by screws or bolts, two 
at each end. The body of the cast iron field magnet 
should be fully one-half inch thick, aud the ends one 
inch thick. The flange"" A, which confine the wire as 
well as the portions of the magnet on which wire is 
wound, shoul d  be covered with thin cloth before wind
ing. The halves of the magnet are wOUlid separately 
in a lathe, the ends being supported by the centers, 
B B, as shown. 

8 
;, 

It is not advisable to make the ring of cast iron . .  It 
should be. as  soft as possible.-EDs.] 

. I .  I "  
Ioternal Skaln. 01' Gon •• 

To the Editor of the Scientific American : 
I notice in your issue of March 24 some . very proper 

statements in regard to the internal strains inthe parts 
of built-up forged steel guns. But the statement, taken 
from Enginee1'ing, that the Russian General Kala
koutzky is the only one who has had a proper appre
ciation of the importance of considering these strains, 
is not quite accurate. 

In 1885 an experiment was made at Watertown 
Arsenal, Mass., similar to those of General Kala
koutzky, for the purpose of determining the internal 
strains in the cast iron body for a 10 inch wire-wrapped 
rifle. 

Subsequently similar experiments were made upon 
steel cylinders, aud the character of the strains, as well 
as the method for eliminating them by annealing after 
oil tempering, made clear. 

Full reports of these experiments were published in 
the annual Reports of the Chief of Ordnance, U. S. A. 
for the years 1886* and 1887.+ . 

The methods were shown, by the subsequent publica
tion of the results of General Kalakoutzky's experi
ments, to have been the same as those used by that 
officer. 

WILLIAM CROZIER, Lieut. of Ordnance, U. S. A. , 
920 19th St. , Washington, D. C., March 28, 1888. 

j'eitutifi c �tutrieau. 
The Rel. Telephone. 

In the recent hearing before the Commissioner of 
Patents, on motions made by McDonough and Gray 
to reopen the interference case between those parties 
and Bell and Edison, decided March 3, 1885, Colonel 
Ingersoll said : Mr. Comnlissioner, according to my 
idea., the first thing to examine or the first point that 
should be settled, is whether or not the evidence 
that was before the examiners and the evidence that 
was before the examiners in chief, and the evidence 
that is in this motion, absolutely show and establish 
beyond a reasonable controversy the fact that the Reis 
telephone, as invented by him, will speak. The im
portance of that is perfectly manifest from the further 
fact that McDonough claims an improvement on that 
system, so that the question is, Will the Reis telephone 
talk, was it intended to be, and was it, a speaking in
strument ? When that fact is established, the field is 
opened for anybody to patent any device connected 
with the transmission and receiving of !!peech. It 
seems to me that there can be no dispute as to that 
one fact. The invention of Reis was a telephone. He 
gave it the name. He made it for that purpose, and, 
according to testimony, he succeeded. He accom
plished his object. First, as to whether the Reis tele
phone will talk. Upon that subject I fil'st call your 
honor's attention to the affidavit of Professor Nipher, 
the professor of physics of W'ashington UniverSity, 
who states without the slightest hesitation that the 
instrument known as the Reis telephone will speak, 
that it will transmit articulate' speech. He also says 
that there is no essential difference between the un
dulatory, pulsatory, and intermittent currents. The 
operation of the instrument of Reis does not differ in 
any way from the operation of the modern transmitter 
now in use. 

The fact that Reis made so many different types of 
instruments containing the same elements which 
modern practice has shown to be essential is positive 
proof that he had the art of telephony clearly and cor
rectly in his mind. The transmitters of Reis contain 
every essential element of the modern transmitter, 
and there can be no doubt that he constructed the in
struments as ·he says. This man tooK the Reis instru
ments that were deposited in the Smithsonian Institu· 
tion, at Washington, and his affidavit says that when 
he put them together in exact conformity with the di
rections of Philip Reis they talked-that articulate 
speech was transmitted. He simply says that it works. 
He was speaking through these instruments, words 
were transmitted, words were received. Can that be 
said of an instrument ever made by Mt-. Bell up to 
February 14. 1876 ? Can it be said of any instrument 
or device made by Mr. Bell, or even drawn by Mr. Bell, 
up to 1877 ? It is very much easier for a man to make 
a machine talk who wants it to talk than for one who 
puts up a machine and adjusts it, having in his mind 
the firmly fixed prejudice that it is deaf and dumb. In 
spite of himself he will work for the corroboration of 
JIis theory, for the justification of his prej udice. You 
know as well as I that the instruments at that time-
1861 and 1862, or in 18M-were extremely crude, and 
what the parts lacked in mechanical nicety had to be 
compensated for by precision of adjustment. 

The Commissioner : I understand the other side to 
say they think tha t there are, now and then, certain 
conditions that make the instrument equivalent to a 
microphone, a.nd that a word would escape the Reis 
invention. 

Mr. Ingersoll : I understand that point, and it is the 
easiest thing to destroy that little rampart of nonsense 
that has been put in front of the Bell invention. Every-, 
body will admit-everybody in the world, including 
the gentlemen on the other side-that the office of the 
receiver is to reproduce what has been produced. Now, 
if the transmitter invented by Reis will not so affect 
the electrical condition of the wire, or, to use other 
language, will not impress voice waves or sound waves 
upon the current of electriCity, then no receiver could 
give out human speech, because the receiver can only 
take what is given it ; and unless the invention is such 
that it sends the composite wave, that is to say, a wave 
representing a pitch or quality, tone or form, the re
ceiver cannot take and reproduce such a wave. I will 
show before I get through, even by Mr. Cross, that 
this transmitter of Reis will convey speech to the re
ceiver invented by McDonough, and will itself give ar
ticulate speech to the listener at the receiving end. I 
do not believe the history of the world will give such A Type-wrlter 01' 1 829. a record of intellectual impudence as this case. They A Washington correspondent of one of our daily stand now before you, and without changing compapers says that evidence is about to be filed at the plexion say that Reis made a stumble ; that he did not United States Patent Office which bids fair to prove know what he was doing ; that all he did was to stub that after all there is nothing new under the sun. his toe upon a hidden fact in nature ; that his only in

The certificate is dated 1829, and is signed by Andrew tention was to produce and reproduce musical tone. � ackso.n. The dra�gs and .specifications cover the That was all, and yet Reis himself says he labored with InVentIOn of a typewnter. It IS styled a typographer, a view to producing the total actions of all the organs and the original patent record was destroyed in the apparent in human speech. Suppose, gentlemen, that Patent Office a dozen years ago. The drawings of the had been in Bell's fifth claim, how easy, how much 
time-stained patent closely resemble the construction easier, the task would have been ! You cannot, from 
of the

. 

modern t
. 

!�ewriters. The patent was originally I his �a�ent of March 7, 1876, show:, you cannot r?-ise .a 
taken out by WIlham C. Burt. SuspICIOn, that he had a' speakmg telephone m hIS 

• Appendix 27a. t Appendix 38. brain, and I hope to show before I get through that 
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he didn't. But suppose these words had been there : 
" I propose at one time to produce the total aQtion of 
all organs apparent in hu,man speech, my object being 
to convey speech at a great distance by means of elec
tricity and of the devices that I describe." If that 
had been in Mr. Bell's fifth claim, would anybody have 
had the impudence to say that he was not thinking 
about a telephone ? Would anybody say, then, that 
he had stubbed his toe ou a hidden fact in nature ? 
Now, then, if all these witnesses swear, the witnesses 
who have tried it, witnesses who have demonstrated 
it, that the Reis instrument will talk, and Reis' ob
ject is to produce speech, and the evidence is that 
he succeeded, what right has anybody to say that 
this is an error, that this is an idea not born, still 
lingering in the womb of time ? When we take into 
consideration the state of the art at that time, the de
vices of Reis are simply marvelous. Can there be any 
doubt upon this one question ?  If this decision, made 
by the examiners iu chief, is based upon the assump· 
tion that the Reis instruments will not transmit 
speech, then they are iu error, and their j udgment 
should be set aside. Now, we have proved two things. 
First, the transmitter talks with the Reis receiver ; it 
talks better with the Bell receiver. It talks with a 
better transmitter, but the transmitter and receiver 
as constructed by 'Reis will transmit articulate speech. 
When yoU: .talk to it so loudly that it refuses to 
transmit, it· is not an infringement of Bell's claims. 
When you talk to it softly, so that speech is trans
mitted, then you violate Bell's claims. In other words, 
the absolute question is w1.lether Bell's patent rests 
on the difference of tone. If you speak loud, they say 
it does. Here comes Mr. Bell and says : " I  have got 
the theory. True, I had no machine, I had no device 
except a fragrant odor of expectation blowing like a 
broken cloud in my brain, but I have got the theory. 
You have got to have an undulatory and . continuou s 
current." " But," says another, " I  can break it 
many thousand times a second." . . Well," replies Mr. 
Bell, " if you break it too often, it becomes continu
ous, and then you infringe." The Reis instruments 
will speak, and I say now I am willing to risk the en
tire case and everything connected with it upon the 
simple question : " wih this instrument that I now 
touch (referri� to the instrument on the table) transmit 
articulate Rpeech ? "  and I may say beyond a doubt it is 
an exact facsimile of the 'Patent Office model and it will 
transmit speech. Yet that is the instrument that won't 
talk. That is the instrument that has the impudence 
to fly iu the face of a theory of Professor Cross. That 
is a fact that just stands right up and denies a theory, 
and you cau imagine the impudence it takes in a fact 
to do a thing like that, especially a Western fact, in the 
presence of an Eastern theory. 

Among other reasons for demanding a new trial, Mr. 
Ingersoll declared that when the motion was submitted 
to Commissioner Butterworth he distinctly stated that 
if he found that he had to decide it against the Bell 
people, he would send it to his successor. 

4 • • • .. 

Educate the CODlloC DIan. 

We have often referred to the importance of training 
boys in some systematic and thorough manner for the 
serious business of life. It should be urged for not only 
the . mechanical pursuits, but also for those who pro· 
pose to embark in the higher paths of professional 
work. Many a.n architectural student in this country, 
wisely says the Northwestern Architect, would be bet
ter prepared for the struggle for success in his profes
sion had he been the recipient of a sound technical edu
cation before entering upon his pupilage. In the past 
most of the hue and cry has been for the better techni
cal education of the artisans, and it would be well for 
the architectural profession not to lose sight of the 
fact that the education of the master should increase 
in proportion to the advancement made by the work
man. We want a better and more widely diffused 
method of technical education for both the artisan and 
the master. It is, however, expensive business, and 
while some of our schools and colleges have provided 
laboratories and workshops, there is a wider range of 
general technical education than has as yet found lodg
ment in the West. We know of no country where the 
lack of good preparatory schools into which the more 
promising pupils from the elementary grades could be 
draughted is more severely felt than in this, and the 
endowments of philanthropic gentlAmen could not be 
better employed than by providing for this most neces
sary education. The benefit to the country would be 
so great that the establi!lhment of the schools would 
become a matter of national concern, and if our coun
try's prosperity is not to become a thing of the past, we 
m ust develop the latent resources of intellect and talent 
among our workmen to a greater extent than ever 
before. 

. . .. . . 

NOTE.-Mr. Daniel H . .James, whose improved ex
tension gauge for use in pJaning, turning, etc. , was 
described and illustrated on page 1 95 Qf the issue of 
March 31, 1888, desires us to state that t.is address is 
347 Pear Street; Scranton, Pa. 
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Kovnm THE BRIGHTON BEACH HOTEL. 

We illustrate in our present issue the moving of the 
Brigltton Beach Hotel, one of the great . buildings of 
Coney Island, near this city. For many months there 
has been a marked tendency on the part of the water 
to wear away the sandy beach upon which the build
ing was erected. During the past winter this tendency 
increased, and assumed alarming proportions. It is 
possib'e that the erection of protecting bulkheads on 
the neighboring property had the effect of creating 0. 
scouring action on the part of the waves and currents. 
Whatever the cause, during the past fall and winter 
months the sea advanced. The music stand, once 
safely on the beach between the ocean and the hotel, 
was surrounded by water, and remained supported by 
piling a few feet above the tide. The water still en
croached, and soon made its way under the hotel, and 
it was evident that unless some preventive measures 

. were taken, the house would be undermined, and car
ried away. 

An adjoining building, of much smaller size, called 
the pavilion, had a.lready been moved several times as 
the waters advanced. Small as it was, compared with 
ihe hotel, it had been moved in three pieces, having 
been cut into sections for the purpose. After this ex
perience the �ost natural idea was to attack the 
problem of dealing with the great hotel upon a similar 
basis. It was proposed to saw it into a number of 
sections, and to move it back piecemea.l. The cost of 
the operation deterred the managers from attempt
ing it. 

The hotel is owned I?y the Brooklyn, Flatbush, and 
Coney Island Railroad Company. The superintendent 
of the road, Mr. 
J. L. Morrow, and 
the secretary, Mr. 
E. L. Langford, 
in discussing the 
matter, originat
ed the highly in: 
genious and novel 
plan which ' was 
adopted. Its exe
cution was con
fided to ' :Mr. Mor 
row� The . p l a n  
was to place the 
hotel upon a num
ber of f r e i  g h t 
cars, resting on 
parallel tracks, 
and to d r a w  i t  
where wanted by 
locomotives. The 
nearest approach 
to such a method 
is to be found in 
the Eads s h i p  
railroad, and the 
moving o f  t h e  
gigantic hotel is a 
happy augury for 
the success of the 
other project: 

" itutifit �tutritlu. 
was next attacked in twenty foot sections, and jack
ed up. 

One 90 ton, three 60 ton, five 30 ton, and four 10 ton 
hydraulic jacks were used. The sills were . raised from 
the supporting posts and the cars were rolled under, 
carrying with them transverse timbers of 12X14 yellow 
pine. Each piece rested upon two cars on adjacent 
tracks, the longest timber being only forty-one feet long. 
One hundred and ten thousand feet of this timber was 
required. As far as possible the timbers were made to 
bear upon the centra.l axis of the car, and over the 
trucks. The house wa.s raised enough to permit the 
cars and timbers to go under it, but one or two inches 
clearance being a.llowed for. In one place the building 
had settled nearly a foot. This was straightened up. 
The cars on each track were coupled together, and then 
were jacked apart so as to pull out the drawheads to 
their fullest extent. The weight of the building lower
ed upon the cars kept them in this position. In some 
cases this jacking apart was omitted. Such cars were 
connected by rope slings twisted so as to rigidly hold 
them together. The idea was to prevent any separa
tion or alteration of the longitudinal distance between 
cars. No system of diagona.l bracing was used; the ut
most simplicity characterizing the arrangement. 

In sections of twenty feet the whole building was 
gradua.lly placed upon the cars. It is believed that the 
strain upon some of them cannot have been less than 
seventy-five tons, yet nothing has given away, a.lthough 
the springs were strongly compressed. so that the 
bolsters were nearly in contact. 

A number of heavy blocks and falls were now con
nected to the front ends of the twenty-four linei of 

The building is 
a wooden struc
ture four hundred 
and sixty-five feet 
long, one hundred 
a n d  fi f t y  f e e t  
deep, and three ��.,. �====!!!!::==!::::=��=::!:::==:::i:!!!!:!!!!!!!!:!!!::: 
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tion. The work now had to stop as far as moving the 
building was concerned, because the rails"'\Vere not laid 
any further and because the piling for the new founda
tion was not all driven. The rails, sleepers. and string
ers left between the house and the water were trans
ferred to the front, and 0. way provided for the hotel t.o 
move the rest of its journey to its new resting place, 
four hundred and ninety-five feet from its original loca
tion. 

No difficulty of any kind was enoountered. Want of 
power had been the principal thing that was feared, 
but four locomotives proved enough to carry the 
house along at the rate of a fast walk. The engines 
were found to work admirably in producing an abso
lute and definite pull. Windlasses or capstans might 
have been used, but Mr. Morrow felt that they were in
ferior to the engines, because of the tendency of the 
rope to slip upon the drum. The total weight moved 
was placed.at one thousand tons for the cars and fi ve 
thousand for the building. This represents the weight 
of about one and a ha.lf miles of loaded coal cars, or of 
a large ocean steamer. 

Reference has a.lready been made to the Eads ship 
railroad. In the moving of the great hotel, a far more 
difficult task than that called for in the operation of 
the ship railway was accomplished. Instead of a ship, 
compact and strongly built to resist every kind of 
strain, a large house, of relatively little intrinsic 
strength, :was dealt with. A little settling or inequal
ity of movement would have wrecked it. As regards 
power, light locomotives only Were used. Compared 
with an iron. or even wooden. ship, the hotel might be 
pronounced a house of cards. The confidence in the 

Eads scheme can
not but be largely 
increased by this 
feat in enginQer
ing. 

• •  I 
BesloD HoI 

Water. 

stories high, as re- )lOVING THE BRIGHTOll BEACH HOTEL, COliEY ISLAND. 

A system of hot 
water distribu
tion is ' being in
troduced in BOl
ton. T h i r t e e n  
thousand feet Of 
mains have bee,p
laid, and late1'a.t 
connections are it; 
p r o  g r e s s. ·Hot 
w a t e r  under a 
pressure of about 
sOo pounds to tbe 
square inch and 
heated to 3500 to 
400° is used. The 
supply pipes are 4 
inches in diame· 
ter a n d  t h e  reo 
turns 8 i n c h e s. 
These pipes are 
thoroughly cover· 
ed by non-con· 
ductors of mine
ral wool and as· 
bestos paper, and 
rest upon roll�rs, 
and also h a v e  
suitable 8tuffi� 
boxes at frequent 
distances to allow 
for expansion and gards i t s m a i n  . 

po

. 

rtions. Five towers

. 

r

.

�se from the . roO

.

f. Its longer I cars

. 

'.' As abutment the forwarjl blocks were attache
.
d 

front faces the sea. It bad to be moved backward in IJY chain slings directly to the rails. The tackles were 
the direction of its shorter axis. The estimated weight arranged ' so that there were twel ve falls, the end of 
ofl the structure was ' five thousand tons. From one each of which was carried to the motors. A number 
hundred to one hundred and fifty tons of plaster were of thirty-five ton locomotives were on the ground. 
contained within it. It restfld upon a series of short They were placed upon two tracks, and six ropes'lead
posts which, in their turn, were supported by piling. ing from the fa.lls were attached to the coupling at 

The first operation was to la.y a series of parallel the rear of each set of engines. Some of the tackles 
tracks frotn t1ulderneath the building. Longitudinal crossed each other, so that each set of engines had 
planks two in6hes in thickness were placed in the lines its pulling strain distributed over more than half the 
where the rails were to run. Upon these the cross ties, face of the·building. The strain was taken up on each 
or sleepers, were placed, and sand was eventually fall before it was attached. Three tons of rope were 
rammed undflr the planks and sleepers alike. This used in making these connections. The handling of 
gave the sleepers a double support, directly from the falls, etc. , incidental to their final arrangement was 
earth and also from the stringer planks. The rails executed partly by a small engine. A man was sent 
were of the ordinary type, weighing fifty-six and sixty around under the hotel with a steel wire to work the 
pounds to the yard. They were laid with a four foot oil and waste well around the journals of the wheels. 
nine inch gauge rod. and rather freely, so that their This was no sma.ll affair, as there were nearly nine 
gauge was probably five-eighths of . an inch more than hundred to be attended to. 
the normal. The idea of, this was to provide for any When all was ready, the signal to start was given. 
latera.l play that might be necessary. . 'twenty-four For the first pull, April 3, the orders were to start the 
lines of track were laid, and were carried under the building and then immediately stop. Six locomotives 
building and out from it about three hunc'j.red feet were used. The ropes ' gradua.lly tightened, and the 
landward. ·To lay track for moving the building its building witqout a shake or tremor moved back majes
own depth, a mUe and a half of rails were required . . ticaJly, and stopped after a short distance had been tra.
Ten thousand ties were used. versed. A careful examination showed that all had 

One hundred and twelve platform cars were hired worked perfectly. On the afternoon of the same day a 
for c�rrying the buildbig: They were supplied by the longer pull was given . .  Then on April 4. with only four 
Iron Car Co. Their brake wheels were removed and engines, the hotel was again moved, and was left t wo 
stowed. each pair under their own car. The building hundred and thirty-nine feet back of itS orlginal posi-

contraction. The tunnel or subway containing the pipes 
is surrounded by a double row of "brickwork with an 
air space between, and frequent manholes lead to the 
surface. 

It is proposed to use this system for steam heating, 
making use of reducing valves to diminish the pressure 
from the water pressure of 300 pounds to the square 
inch to some convenient amount, allowing it to expand 
into steam. The portion of the water which is not con
verted into steam will be able to return to the system 
through the large return pipes before referred to. In 
addition to ordinary purposes for which, steam is used. 
it is the intention of applying it for protection against 
fire; Ittis estimated, that there are 1,000 buildings 
within the area selected for the work of the company, 
and containing 130,000,000 cubic feet of space requiring 
artificia.l heat in cold weather. This, in addition to 
the amount of steam power required for fllevators and 
some minor manufactures, will represent an aggregate 
of 10,000 horse power from the station. 

... . . . . 

Naval Carrier PIgeon •• 

The French authorities are attempting to make use 
of carrier pigeons for conveying information from w� 
ships at sea to certain statious on land. and with this 
object have fitted ' up on the St. Louis a dovecote, 
painted the most gorgeous colors, in order to permit 
the birds to recoinize their hQwe froID, a 6P'eat dis
tance. 
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THE ROIlAlf AQUEDUCT AT NIDS. 

One' of the mORt interesting old cities one visits in his 
travels abroad is Ni mes, in the south of France, about 
60 miles from Marseilles, founded so long ago that the 
historian tells us that it was subjugated by the Romans 
one hundred and twenty-five years before the Christian 
era. Like nearly all the old cities of France, Nimes 
contains a cathedral, a weather-worn citadel, and a 
Roman amphitheater-all in a fair state of preserva
tion. The latter, in size, is next to the Coliseum at 
Rome, 'and is in quite as good condition, and before its 
partial destruction was capable of seating 20,000 per-

'. sons. The date of its construction is unknown, or the 
name of its founder, but it has been attributed to the 
reign of Titus and Hadrian. History tells us it was 
used as a citadel at one time by the Visigoths. It is 
now sometimes the scene of hull fights. 

The next building of importance, and perhaps the 
most interesting of all, is the Maison Carree, a beauti
ful'Corinthian temple in good state of preservation. The 
tomb of Mr. Jay Gould, which was iUU$trated in these 

�'itutifi ' �mtri'.au. 
the valley over which this stupendoU$ structure stands 
makes it one of the most attractive curiosities to visit 
in the south of France, and one of the best preserved 
monuments of Roman greatness. It is solid and inde
structible in appearance, as the structure has proved 
to be, having very fortunately escaped destruction dur
ing the middle ages. In 1600 it sustained some injury, 
when a portion of the second tier of arches was broken 
away by the Duke de Rohan in making a passage for 
his artillery. This has since been repaired, and in 1881,  
when the writer visited this remarkable bridge and 
walked through the aqueduct which, nearly two thou
sand years ago, conveyed the water to Nimes, supplying 
her luxurious tnosaic baths, it was difficult to discover 
in what part the inj ury had taken place. 

. . .  , .  
Vnnfe Safe •• 

At a recent meeting of the Liverpool section of the 
SociElty of Chemical Iodustry, Mr. Thomas Fletcher, 
F. C.S. , gas engineer, of Warrinl:ton,. gave a demonstra
tion of the application of some new gas heating ap-

23 1 
assist in chemical research are well known as belfllJ 
used by receivers of stolen goods to reduce plate and 
jewelry to) ingots, and these furnaces may be seen in 
the detectives' mllSeum at Scotland Yard. Bankers 
have already taken the alarm, and have vl.ited Ilr. 
Fletcher's works with the object of seeing the estra.
ordinary ease with which large openings can be fused 
in heavy iron or steel plates. It is hardly necessary to 
say that Mr. Fletcher plainly declares his intention not 
to devise a silent form of the apparatus, whigh naturally 
would be required only for burglars' use, but the Ught 
fingered profession will no doubt take the matter in 
hand, and most probably 8ucceed in making the ap
paratus silen�-a modification which Mr. Fletcher states 
can be done. During our own interview with Mr. 
Fletcher on this very serious matter, he informed us 
that the present danger is possibly not so great lUI ie 
appears, owing to the fact that the apparatus necessary' 
to manufacture and prepare the silent arrangement is 
both costly and large, and, thereforE', as the person 
who prepares it mU$t have fixed machiuerr anQ .  plaDt, 

THE PONT DU GARD-ROlUN AQUEDUCT AND BRIDGE AT NDIES-2,OOO YEARS OLD. 

columns not very long ago, closely J:'esembles this an
cient temple, and there is little doubt the Gould tomb 
was copied from it. 

After about ten or a dozen miles ride from Nimes, on 
the road to A vignon, another interestinK old walled 
city, full of historical . interest, we come to the famous 
aqueduct known as the Pont du Gard, which our en
graving very perfectly represents_ This interesting 
and stupendous structure, the historian tells us. dates 
back to some twenty years before the Christian era.. It 
is supposed to be part of the aqueduct erected by 
Agrippa., son-in-law of Augustus, for the purpose of 
conveying water from Uzez to Nimes. It is built in 
the Tuscan order, and is composed of three separate 
bridges or rows of arches, one above the other, the 
river �Gardon flowing under the lowest, which is 530 
feet long and 65 feet high ; the next above is 846 feet 
long and 24 feet high ; the qpper tier is 870 feet long 
,and 25 feet high ; the whole structure being 188 feet 
high, 19� feet wide at the base, and 4� feet at the top. 
The lowest bridge has fJ arches, the next 11, and the 
uppermost 36. The watercourse at the top is large 
enough to permit a person to walk through it. The 
stones of which it is constructed are of immense size. 
and devoid of aJl ornament. The picturesqueness of 

pliances, devised by himself for workshop emergencies, 
one of the feats of the evening being the fusion of a 
large hole in a plate of 7i in. ihick wrought iron, in a 
few seconds, without preparation, and with apparatus 
which could be carried by a man up a ladder and· used 
in any position. The secretary, in the discussion which 
followed the experiments, raised the very serious point 
that with such apparatus as Mr. Fletcher had exhibited 
and used, a burglar proof safe no longer existed, as it 
was simply a question of minutes to fuse a hole large 
enough for a man to enter io any wrought iron or steel 
door in existence. Chilled iron or steel was powerless 
to resist the small blowpipe Mr. Fletcher used, which 
would penetrate thick iron and steel plates as readily 
as ordinary carpenter's tools would penetrate wooden 
doors . .  The apparatus was devised by Mr. Fletcher for 
works repairs, and was noisy in action ; but, as he ex
plained, the appa.ratus could be made silent, and small 
enough to carry in a hand bag. This is a very serious 
matter for bankers and others who have valuable 
property, and one Which will have to be taken up at 
once by the safe and strong-room makers. 

It is very well known that the professional burglar is 
ready to utilize the latest applications of scienCe for his 
own endll. In fact, IIr. li'letch8l" 11 f1ll1l8.CeIJ delligned to 

he will most probably be one of the class on whom the 
enterprising bur�lar would first try his poy,ters.-War
rington 6uardian. 

A. 8culp&or'. Ca.'. at A.uctlon. 

The veteran sculptor, Sir John Steell, having given up 
his large studio in Edinburgh, the models and con- . 
tents of it were recently sold by auction. To use the 
words of�an English contemporary, the prices were 
miserable. The cast of the head and face of Sir Walter 
Scott taken after death was sold for 5s. , but, small as 
was the sum, it was fourfold what was given for casts 
of Napoleon and Canova. Six heads of celebrities, in
cluding the Prince of Wales. went for 9s. , and for an
other series of six the price was 5s. , although Dr. 
Chalmers was one of the subjects. Four plaster busts 
realized 248. , a recumbent figure of the Earl of Shrews
bury 208. , and a statue of Lord President Boyle 21s. 
The casts from the antique were not more in favor. 
Twenty shillings were paid for four sections of the 
Elgin marbles. 22s. for the Venqp of Melos, 58. for the 
�edicean goddess, and 5s. for the Townley. The�" f 
of the large statues, equestrian, seated, and st� , 
could find no bidders. . The sculptor's modeli ' .  tools 
went for a guinea. 
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The Corro.lon of' Shlp.' BonolD •• 

Admiral Colomb, who presided at a meeting at the 
Royal United Service Institution, some time ago, when 
Mr. Henwood submitted his views on the subject, said 
very truly that nobody knew very much about the 
subject one way or another, and yet he referred to the 
fouling of ships as one of the weakest spots to be feared 
in a blockading squadron, more so now than it was at 
the end of the last century. This is a q uestion that 
also closely affects ship owners, not only in the matter 
of the wholesale deterioration of their propE:'rty, but in  
increased expenditure, owing to protracted voyages and 
increased consumption of coal. Mr. Hen-
wood instanced the case of the French 
ironclad Invincible, which had not been 
docked for ten months. At the end of 
that time her greatest speed was 9·S 
knots, with 51 ·5 revol utions. When she 
was docked, fully ten tons of vegetable 
matter and barnacles were removed from 
her bottom, and after being cleaned her 
speed was 13 ·2 knots, with 53 revolutions. 
A case nearer home was that of a vessel 
carrying 3,500 tons dead weight, which 
maintained a speed of 10 knots on the 
passage to Cape Town, but, after proceed
ing to Cocanada, and loading for bome, 
her speed during the remainder of the 
voyage was reduced to 7 knots. When 
placed in dry dock, on her arri val in 
England, she looked exactly like It half
tide rock, and four rail-truck loads of 
barnacles were removed from her bottom. 
When cleaned she again made 10 knots 
with the same boiler pressure. 

THE WALTHAll lfOlf-JU.GNETIC WATCH. 
People carrying valuable watches, or depending upon 

pocket timepieces of any kind, seldom properly appre
ciate the risks they run of destroying their accuracy 
and rendering them totally unreliable by going any
where near electrical machinery. of which the use is 
now becolDing so general. From this one cause prob
ably proceeds more of the " crookedness " in the watches 
now made than can be attributed to any other one 
source, and it is a difficulty which watchmakers have 
been earnestly striving to meet by the use of anti-mag
netic shields, composition bala.nce wheels, etc. 

[APRIL 14, 1 888. 
during; and after the experiment, showed no change 
whatever. 

The severity of this test may be imagined when it is 
considered that, in other experiments with this great 
magnet, a pull of flve tons upon the center of the arm
ature failed to detach it ; that four fifteen-inch shells, 
weighing 320 lb. each, were suspended by magnetic at
traction in a vertical line frOID one of the guns;  and 
that a crowbar was attracted with such force that it 
required four strong men to drag it away, while a string 
of carpenter's !!pikes, placed length wise one against an
other, stood out between three and four feet horizon-

� .. , 

tally, upheld by the magnetic force. As 
might be expected, a watch which would 
withstand such a test could not be affect
ed by actual contact with a dynamo, on 
which the watch was placed and allowed 
to remain for a time, with no different 
result from that obtained on the trial with 
the great magnet. 

The direction in which scientific men 
have been experimenting of late years, 
with a view to solving this difficult 

TESTING WALTHAll WATCDS WITH A HORSESHOE IIAGNET. 

A further test, however, and one which 
it is readily within the power of most 
people to apply to a watch, is shown ill 
one of the illustrations, the submitting 
of the watch to the magnetic influence of 
an ordinary horseshoe magnet. Such a 
magnet as this will at once stop the mo
tion of an ordinary watch, and destroy 
its time-keeping qualities until demagnet
ization has been effected, a matter often 
costing much tilDe and trouble. Yet�uch 
trial as this is' invited on all Waltham 
watches provided with their new balance 
wheel, escapement, and hair spring, thus 
affording purchaser!! a ready means of 
testing the non-magnetizable quality of 
these watches. The use of dynamos is 

problem, has been toward discovering some means 
of securely fastening sheets of zinc on to the iron 
plati ng, so that, an electric or galvanic relation being 
estahlished between them; the iron or steel would cease 
to be susceptible of corrosion, and �he outer surface of 
the zinc would be kept comparatively clean by a slow 
process of oxidation, which would cany away with it 
the barnacles and vegetable matter. The plan adopted 
by Mr. Hen wood to obtain this end is the soldering of 
sheets of zinc, 8 feet l('ng and. 3 feet wide, on to the iron 
or steel plating by means of a zinc solder, the attach
ments being made at about 12 inches from center to cen
ter. A template is made of the size of the sheet zinc, 
with holes about % inch in diameter, 12 inches from 
center to cente.·, and 6 inches from the edges. A zinc 
sheet has similar holes pnnched in it, and around each 
hole a layer of zinc solder is fixed about 1 
inch in width ; also along the upper and 
after end. The template is then applied 
to the side of the ship where the sheath
ing is to be applied, and its position 
marked on the ship, and the position of 
the holes. At the position of the holes 
the oxide of iron or steel is removed for 
an area of about 2%, square inches, anil 
covered with a layer of zinc solder. 

'fhe sheet of zinc is then put in itslplace 
and the solder united with a hot solder
ing i ron, the holes in the sheet are filled 
up flush, and the attachment is then com
plete. It is calculated that a practiced 
hand can make about sixty attachments 
in an hour, and the largest vessel may 
thus be sheathed with zinc in  about a 
week or ten days. The cost at present, 
without special appliances, is about lOs. 
per sq uara yard. 

• • •  
Cnrlon. Fact. Relative to Alloy •• 

What seems to have been a successful effort in this 
direction, by the American Waltham Watch Co. , was 
recently made the subject of an interesting test. The 
company. after a long series of experiments, has per· 
fected an alloy for use in their balance wheel, escape
ment, and hair spring which is apparently non-mag
netizable and not affected by proximity to the strongest 
dynamos. One of their regular watches, provided with 
these parts made of this alloy, was subjected for fifteen 
minutes to the influence of Major King's great Cannon 
magnet at Willets Point, N. Y., without at all affect
ing the time of the watch. This great magnet was de
scribed in the SCIENTIFIC AMERICAN of January 14, 
and is shown in one of the accompanying illustrations, 
two 14 · inch Dahlgren guns, weighing over 50,000 lb. 
each, being utilized for its construction. Their muz-

now becoming so general that one never 
knows when he. may be in close proximity to one, 
either in traveling on the cars, visiting places of 
amusement, inspecting goods in stores or warehouse, 
or in manufacturing establishments of any kin!'!. 
Their influence is not interfered with by the inter
position of walls . or partitions, and the hitherto 
trusted timepiece needs but to be brought sufficiently 
near to be renderec;l. worthless, or have its value se
riously impaired, while the owner may be in total 
ignorance of the cause. 

The result now obtained by the Waltham Company 
is said to b� secured without any sacrifice of the quali
ties desi red in the parts of the watch made of th!lir 
improved aHoy, the laher itself being slightly differ
ent in the different parts. In fact, the balance and 
hair spring made of this new metal are non-oxidi�a-

ble, which insures greater perfection in 
the manufacture, as  well as  being an 
advantage in use, and the parts are 
finally hardened in shape, which increases 
the. facility of accurate adjustment. 
Owners of watches made by the Walt
ham Company will be pleased to learn 
that they can now, for a moderate sum, 
have their watch movements refitted with 
these non-magnetizable parts, and thus 
made proof against the influence of elec
trical machines. 

• • •  
Co.tly Hall. I n  New York Hon.e •• 

The Plumber's Journal, referring to the 
costly and elegant halls to be found in a 
modern New York house of the first rlUik-;
says, what ·we have ior'some time observ
ed, that the people of wealth and taste 
have entirely abandoned the straight hall 
of the narrow block house, where the 
stairs go straight up and the narrow 
passage to the back parlor and basement 
stairs goes straight back. Instead they 
have made the hall the central feature 
of the establishment, to which, if ne· 
cessary, everything else is subordinated. 
The new type of hall is elaborate in its 
architectural features, richly antique in 
its furnishings, and it is upon the hall 
that the decorative effect of the house is 
centered. The hall, indeed, is so much 
of a hobby that people build new houses 
in order to have halls. 

Alloys, formed by melting two or more 
metals together, preRent some very in
teresting characteristics. One of the 
most curious is the fact that the melt
ing point of the alloy is usually much 
lower than that of any of its compo
nents. Wood's alloy, for instance, which 
consists of lead, tin, cadmium, and bis
muth, melts at about; 150° Fah. , while 
the lowest melting point of any of the 
metals separately is that of tin, 446°. It 
has always been supposed that this alloy 
could only be formed at a comparatively 
high temperature ; but Mr. William Hal 

TESTING WALTHA.ll WATCHES WITH THE GREAT CANNON IIAGNETS, 
WILLET'S POINT N. Y. 

It is not an unknown thing to give up 
the whole first fioor to thll hall, putting 

lock has recently shown that when the several metals zles were wound with about eight miles of No. 20 insu
are mixed together in filings, and exposed for twenty- lated copper wire, three coils to each gun, and the 
four hours to the heat of an ordinary water bath guns were connected at the breech hy a pile of railway 
(212°), the alloy is produced, and thl! mass becomes· bars, the electrical current being furnished by a 30 
fluid. and that the previous fusion of either consti- horse power dynamo. The watch was held in close 
tuent is unnecE'ssary. This fact the Popular Science proximity to the muzzle of one of the guns, forming one 
News, from wh ich we copy. thinks is of the highest pole of the magnet, where the magnetic current was 
scientific im portance, and that it has never been strongest, Its main spring and other portionf! became 
observed before. so highly charged as to retain their magnetism for seve-

------.�, ....... ,-.. - ral days afterward, but the hair spring, balance, and es-
THE Texas whE'at-growing ('oll nties report the in- capemcnt were so totally unaffected that the rate of 

crease of acreage this season at from 10 to 100 per cent. the watch, as noted by an astronomical clock before, 

the parlor on the second floor. Whether 
the hall be big or little, its furnishing is a thing which 
its mistress is giving much attention to nowadays. To 
be quite perfect, it should be done up irA old oak and 
have " settees " standing abou t in room of chairs. It 
should have a big oak table, a smaller one to hold a 
silver salver, on which a guest's card is taken to the 
lady of the house, and its floor should be of oak, polish
ed till it shineR. The hall is of quite as much con-
sequence as the drawing rooms. 

• 4 • � • 
THE world's annual consumption of wheat is estimat

ed at 2,165,000.000 bushels. 
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EXPERIJ[ENTS ILLUSTRATING THE PBmCIPLE OF 

THE DYNAJ(O. 
BY 911:0. X. HOPKINS. 

I. 

The great development of electricity in recent years, 
especially iu the line of electric ilhimination, has served 
to add luster to the name of the immortal Faraday, 
and to show with what wonderful completeness he ex
hausted the subject of magneto-electric induction. 
Since the closi:l of his investigations no new principles 
have been discovered. Physicists and electrical in
ventors have merely amplified his discoveries and in
ventions, and applied them to practical uses. The 
number of those who are familiar with the discoveries 
of Faraday and their bearing on modern electrical 
science is not only large, but rapidly incre8o8ing, but 
there are those who are still learners, to whom new 
thing8, or old things placed in a new light, are ever 
welcome. To such the simple experiments here given 
may be an aid to the understanding of induction 808 de
veloped in dynamos and motors. 

Any one at all acquainted with electrical phenomena 
knows that a hardened steel bar surrounded by a coil 
of wire which is traversed by an electric current be
comes permanently magnetic. It is perhaps unneces-

r�9'- �' 
ncr' e.. 

1. J(AGNETIZATION OF STEEL BAR. 2. KAGNETo. 
ELECTRIC INDUCTION. 

sary to reiterate the accepted theories of thi8 action, as 
they are well established and appear in almost every 
text book of physics . .  The fundamental magneto-elec
t.rical experiment of Faraday was exactly the reverse 
of the operation of producing a magnet by means of an 
electrical current. That is, it was the production of 
an electrical current by mear s of a magilet and coil. 
In the first. instance the magnetizing power of the elec
tric current is employed to bring about the molecular 
change in the stef\l bar, which manifests it-self in polar
ity. In the second instance the magnetized steel bar is 
made to generate an electric current in the wire of the 
coil. In the first instance the current moving in the 
wire of the coil induced magnetism in t.he steel. In 
the second instance the movement of the magnetized 
steel within the coil induced a current in the wire. 

The method of magnetizing a bar of steel is clearly 
shown in Fig. 1, in which a is a helix of six or eight 
ohms resistance, b the bar of hardened steel, and c a 
battery of four or five elements. A key is placed in the 
circuit, but the ends of the wires may be made to serve 
the same purpose. By closing and opening the circuit 

JU.GNETIC INDUCTION. 

while the steel bar is within the coil 808 shown, the bar 
instantly becomes magniltic. When the coil is discon
nected from the battery and connected with a galvano
meter, d, 808 shown in Fig. 2, and the magnet, b, is sud
denly inserted in the coil, the needle of the galvano
meter will be deflected ; but the action is only momen
tary. The needle returns immediately to the point of 
IItarting. When the magnet is quickly withdrawn 
from the coil the needle is deflected for an instant, but 
in the opposite direction, and, as before, it immediately 
returns to the point of starting. It is obvious that if 
these electric pulsations can be made with sufficient 
rapidity to render them practically continuous, and if 
they can be corrected so that pulsations of the same 
name will al ways How in the same direction, the current 
thus produced may be utilized. 

Before proceeding further with the consideration of 
magneto-electric induction, it will be necessary to 
briefiy examine the subject of magnetic induction, 808 it 
is intimately connected with the action of the dynamo. 
In Fig. 3 is illustrated the usual experiment exhibiting 
this phenomenon. An electro-magnet like that de
scribed on page 214 of the current volume of the 
SCIENTIFIC ' AMERICAN is connected with a suitable 
battery, and a bar of soft iron is held near but not in 
contact with one of the poles of the magnet. It be
comes magnetic by induction, the end nearest the 

magnet being of a name different from that of the pole 
by which the induction is effected. The end of the bar 
remote trom the magnet exhibits magnetism like that 
of the magnet pole of the magnet. 

The relation of magnetic induction to magneto-elec
tric induction is clearly shown by the experiment illus-

INDUCED CURRENT nOJ( INDUCED KAGNETISK • .  

trated in Fig. 4. In this c8o8e two electro-m,agnets are 
arranged with their poles in contact. One of them is 
connected with a galvanometer, and the other with a 
battery. When the circuit of the upper magnet is 
closed, the core of that magnet becomes magnetic, the 
core of the lower magnet becomes magnetic by induc
tion, and the galvanometer needle is deflected. When 
the. circuit of the u pper magnet is broken, the galvano
meter needle is deflected in the opposite direction, show
ing that the results are precisely the same as in the ex
periment illustrated by Fig. 2. In this c8o8e no mechan
ica.l movement is necessary, as the magnetism is intro
duced into the coils of the lower magnet by induction. 
It is thus shown that it is not necessary to move any 
matter to secure mag-
neto-electric induction. 

In Fig. 5 is shown an 
arrangement of electro
magnets in which one is 
fixed, while the .other 
can be revolved. It is 
a device intended sim
ply for showing how 
two ordinary electro
magnets may be util
ized to advantli.ge in ex
periments in induction. 

To the polar extremi
ties of the fixed magnet 
is fitted a wooden cross 
·bar, having in its cen
ter . an aperture for re
(!t'iving the v e r t i  c 80 1  
spindle, the lower end 
of which is journaled in 
the clamp that holds 
the fixed magnet to the 
b808e. The upper end 
of the spindle is pro-

SIKPLE CURRENT 
GENERATOR. 

vided with a yoke for holding the movable magnet. 
The cross bar which clamps the magnet in the yoke is 
held in place by two screws, 808 shown in. Fig. 7, and 
to the center of the . cross bar is attached · a  wooden 
cylinder, e, axially in line with the spindle. To the 
wooden cylinder are secured two curved bra.ss plates 
which are connected electrically with the tettninals of 
the coils, a a', of the movable magnet, one plate to each 
coil. Two strips of copper, g g', held upon opposite 
sides of the cylinder, complete the commutatol'. The 
copper strips are connected with any device capable of 
indicating a current-in the present c808e an electric 
bell-and the coils, a a', of the fixed magnet are con
nected with the battery, c. 

By turning the upper magnet, the following phe
nomena will be observed : 1. When, by turning the 

nQ_ 7.. 
e 

movable magnet, its poles are 
pulled away from the fixed mag
net, the departure of the in
duced magnetism from the core 
of the movable magnet produces 
an electric pulsation in the coil 
which operates the electric bell. 
When, by a continued movement 
of the magnet in the Bame direc
tion, the poles exchange position, 
another electrical impulse will be 
induced, and the bell will be 
again operated. 2. By examin
ing these impulses by means of 
a galvanomet.er introduced int9 
the circuit, it will be found that 
they are of the same nam€'. 3. 

DETAILS OF GENE· When the magnet is turned II. 
RATOR. little f8o8ter, these two impulses 

will blend into one, 80 that for 
each half of the revolution of the magnet the bell 
yields but one stroke. 4. By "' hirling the magnet 
quite rapidly. the current through the bell magnet 
is made practically continuous, 80 that the bell arma-
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ture is drawn forward toward the magnet and held 
there. 

From what has been said, it will be seen that all of 
the positive electrical impulses are generated upon one 
side of the poles of the fixed magnet, and all the ne
gative impulses are generated upon the other side of 
the fixed magnet, and 
that the curved plates e 
of the commutator con
duct all of the positive 
electrical impulses to 
one of the strips, g g', 
and all of the negative 
impulses to the other 
strip. 

In Fig. 8 is shown an 
arrangement of connec
tions to convert the de
dce into a motor. 

RenderinK Jewel. 
Pho.phore.eent. 

The collection of the 
Greek alchemists found 
in certain MSS. of the MOTOR. 
1 3th aud 15th centuries, 
in the National Library, describes processes used for the 
artificial coloration of factitious jewels, emeralds, car
buncles, and hyacinths. Stones were to be made lumin
nus in the night by dyeing them with a mixture of 
copper rust and of the gall of the tortoise. A finer 
color W808 obtained by using the sea medusa instead of 
the tortoise. This coloration was, of course, not per
manent, but it was e8o8ily reproduced.-M. Berthelot. 

• •  1 • •  
AN IlIPROVED AIR PDP GOVERNOR. 

A governor especiaUy adapted for the air pumps of 
locomotives, for preventing an excess of air pressure in 
the train pipes, and to cause an accumulation in the 
reservoir while the brakes are applied, is illustrated 
herewith, and has been patented by Mr. Edward G. 
Moore, of No. 505 Lombard Street, Wilmington, Del. 
The governor casing has II. steam inlet pipe connected 
by a valve seat, B, wi th the steam 011tlet pipe leading 
to the pump. On the under side of the valve seat is 
held a valve with an upwardly extending hub carrying 
a piston, A, held to slide in an aperture not steam tight 
in an extension of the governor casing, so that steam 
may leak into the space above the piston. The valve 
and its hub are held to slide centrally on a spindle, D, 
having its bearing at the lower end in a nut, E, there 
being a coiled spring around the lower end of the spin
dle, while on its upper end rests a stem supporting the 
valve, F, held on a val .... e seat in an aperture leading to 
a space in the upper part of the governor ca.sing. The 
valve, F, has upwardly extending wings, on the top of 
which rests a disk supporting a diaphragm, C, the dia
ph ragm being held in place on 'the disk by a nut screw
ing oil the lower end of a stem, around which is a coiled 
spring, one end resting in the bottom of the opening 
and the other end against a nut screwing on the stem 
near its upper end. The spring which holds the dia-

KOORE'S AIR PDP GOVERNOR. 

phragm in its upper position is Ret to a normal tension· 
of say about seventy pounds, the diaphragm being 
forced downward when the pressure exceeds this 
amount, and imparting a sliding motion to the valve, 
F, allowing the steam on the upper side of the valve to 
escape through the w8o8te pipe, and cutting off the 
steam supply from the pump. · When the pressure in 
the train pipes is diminished, the diaphragm is restored 
to its former position, and a p808sage is opened for the 
steam through the inlet to the outlet and to the pump, 
until the air preRSure is again restored to the r�uired 
limit. By this device also the speed of the pump is 
limited and its wear redllced. 

© 1888 SCIENTIFIC AMERICAN, INC.
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EIGl1fEElUlfG IIVEITIOI. 

A steam separator has been patented 
by Mr. Alexander Davidson, of Chicago, TIl. It con
sists of a steam pipe or section with spiral ribs on its 
inner sIde to give a whirling motion to the steam passed 
through, thus casting down heavy impurities where 
they wlIl pass into a collector chamber, from which a 
pipe leads to the boiler, discharging under the water 
line. 

• • •  

KISCELLAnOUS IIVEITIOIS. 

An ear battery for the deaf has been 
patented by Mary E. Moore. of New York City. It has 
a copper wire coiled around a zinc tube, and connected 
thereto ·by a wire shaped to enter the ear, in combina
tion with a diaphragm held at the outer end of the 
device. 

A hay rack has been patented by Mr. 
Calvin E. Hagerman, of Ainsworth, Neb. It is of light 
weight, adspted to be carried on a wagon, whereby hay 
or straw may be carried from the field to the stack or 
market, or loaded and nnloaded in windy· weather with 
comparatively little waste. 

A sash fastener has been patented by 
Mr. Harry I. Williams, of Decator, TexB8. It consists 
in the combination of a ratchet bar attached to the II&8h, 
a grooved or hollow har attached to the window frame 
and bearing a spring pawl engaging with the ratchet 
bar, and a wedge-shaped stop with supportl� chain. 

An electric vapor bath has been pa
tented by Messrs. Robert F. Jackson and William R. 
Pope, of Baltimore, Md. This invention provides 
simple means by which the electric cnrrent from either 
a Faradic coil or from a galvanic battery, or both, can 
be applied to the human system for the treatment of 
dIseB8e, the current being easily regulated. 

A land roller and clod crusher has 
been patented by Mr. Friedrich Twick, of 8heboygan. 
Wis. This invention covers a novel construction and 
combination of parte in a machine adspted for rolling, 
crnshing. and pulverizing land, to prepare it for receiv· 
ing crops, being an improvement on a former patented 
invention of the same inventor. 

A lamp extinguishing apparatus has 
been patented by Messrs. Joseph Miller and Frank R. 
Page, of Olean, N. Y. It is a simple device capable of 
attachment to any lamp, and especially adspted for 
railroad car lamps, for antomatically extingnishing the 
lamp in case of a collision or accident npset� th!l 
car. 

A fire extinguisher for car hea.ters has 
been patented by Mr. George F. Seaver, of Dover, N. H. 
A perforated plate is held in the top of the heater to 
which lead,! inclined pipes having balls containing a 
ftre.extlngnlshin&, componnd, an accident to the car 
causin&: these balls to be broken on the perforated plate, 
thus �shingth!l fire. 

A ear heater has been patented by Mr. 
James Wardle, of Hope, British Colnmbia, Canads. It 
consists of a stove made of an inner and outer cylinder 
of steel or iron, strengthened by outer attached metal 

hands, with a space between the cylinders for the circn
lation of air. and so constrncted that its overtnrning 
will not allow the escape of the fuel. 

A removable corset fastening has been 
patented by Selma A. Schoofer. of Brooklyn, N. Y. It 
has pockets at the meeting edges, arranged to receive 
the steels or clasps, there being lacing cords by which 
the edges of the fiaps forming the pockets are united, so 
that the steels can be eal'lly removed when the garment 
is to be WB8hed. 

A buckle has been patented by Mr. 
Tobias A. Lee. of Sidney, Ohio. It has a to�e sup
port and tongue, combined with a pivoted loop movable 
down over the tongue and a sprmg for actuating the 
loop, avoiding the use of a pin tongue and the incon
venience experienced in insertiIut it through perforat.ions 
in the strap to be secnred. 

A harness back pad has been patented 
by Mr. Limbrick W. VandenbDrll:. of Americus. Kansas. 
It has a metal frame entirely inclosed or covered upon 
the onter surface with leather, with pads upon the uuder 
surface. the metal frame being composed of three sec
tions, a central cnrved secl.ion and two side sections 
hinged to the end of the central curved section. 

A method of binding books forms the 
subject of a patent issued to Messrs. John J. Meston 
and Nate S. Dygert, of Portland, Oregon. It is espe
cially applicable to shipping receipt books as used by 
draymen, expressmen, etc., strips bent to form long!
tudlIlll,! ilOCk�ts being used m: connection with a handle, 
whereby the books may be more conveniently handled 
and carried withont mutilation. 

A clasp has been patented by Annie 
Lewis, of Galveston, Texas. It has front and rear 
plates hin�d together on a spindle on which is coiled a 
spring for presping1 the plates from each other, the 
plates having toothed jaws. and a strap being secured 
to one ot them for suspending the clasp, which Is simple 
and dutable in construction and effectively retains the 
�lasped parts. 

A washing machine has been patented 
by Mr. William L. G. Appleby, of Germantown, Md. 
The invention relates to machines lulving two presser 
boards, one suppp� 9Th . brackets ·on the inside of, tile 
box and the other tluspeooed . by links and oscillated 
with a sweepiIig'motion by a crank shaft, one board ad
jus1mg 11IIeIf by a sprina: connection to avoid tearlna: or 
injnring the clothes • .  

A combined stlep ladder and ironing 
board has been patented by W. J. Allen, of Arkansas 
City, and Belle West, of Winfield, Kansas. The iron
iug board has a clamp at one eud and a step ladder 
hinged to its opposite end, a bosom board being hinged 
to the ironing board above the ladder to be foldtd .over 
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upon either, the bosom and sleeve board being folded 
over upon,the ironiug board when the device is to be 
used as a step ladder. 

An embroidering machine attachment 
has been patented by Messrs. Edward Aldom and Henry 
E. Schmitz, of Brooklyn, N. Y. It is an improvement 
on a former patented invention of the SlIme inventors 
for simultaneously working duplicate strips of chenille, 
etc., by throwing each strip alternately to opposite 
sides of the line of stitch, the two embroidering strips 
crossing each other and forming a series of more or less 
open loops. 

A machine for cutting, sanding, and 
rolling roofing felt has been patented by Mr. Benjamin 
C. Waite, of Brooklyn, N. Y. It has a mechanism with 
a suspended sand hopper, by which the amount of sand 
discharged can be regulated, and provides for the 1m1fe 
being operated with a quick downward movement and 
a slow upward movement, while a peculiarly construct
ed mandrel is arranged so that the felt will be wound 
automatically. and the felt roll can be readily removed 
from the machine. 

A galvanic battery forms the subject 
of two patents issned to Mr. Horatio J. Brewer. of New 
York City. A new and useful improvement in porous 
cup hatteries is provided by these inventions, the con
struction being such that the electrodes are securely 
seated in place and the gases forming In the porous cup 
can readily esCape, eo as to prev!lUt the adhesion of in
solating bubbles on the negative electrode, and Its 
polarization, thereby rendering the battery very etl'ect
lve at all times. 
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For Sale-Patents on safety pocket attachment and 
hydrocarbon motor. Miller. 76 N888&u St .• New York. 

Paint mills. Chas. Kaestner & Co., Chicago, TIl. 
Duplex Steam Pumps. Volker &; Felthousen Co., Buf

falo, N. Y. 
$35,000 to $40,000 will buy controlling interest in 

manufacturlna business payilllf 20 per cent. Cause of 
selllnl:, poor health. Address J. F. Hammond, Omaha, 
Neb. 

Brass, iron, and steel work of all kinds. Send SlIm
pie or description of what yon want, and we will name 
price. T. F. Welch II; Co., 8 and 10 Medford St., Boston, 
Mass. 

To Nut Manufacturers-For Sale : One Bnrdict hot 
pressed nut maChine, of capacity 2 In. New. and olfered 
at a remarkably low price. S. C. F01'llllith Machine Co., 
Manchester, N. II. . 

For the latest improved diamond proapecting drills, 
addre811 the 111. C. Bullock Mfg. Co., 1lI8 Jackllon St., 
ChlO8j(o, 1lI. 

Burnham's torbine wheel is sold at net price to mill 
owners. Catalolflle free. Address York, Pa. 

• The Diamond Prospecting Co., 22 W. Lake St., 
Chlc8aO, ill., Ireneral aaents for the Sullivan dtamond 
prospecting drills. 

Foree Bain, 76 Market St., Chicago, desiguer and con
strnctor. Electrical apparatus, fine and special ma
chlnery, etc. 

Nickel Plating .. ·�anufactnrers of pure nickel an· 
ocle8, pure nlckel l!alts, ,polishing compos.tion., etc. ,100 
".LIttle Wonder." A perfect lII1ectro Plating Machine. 
Agents of the new Dip Lacquer Krlstallne. Complete 
outllt for plating, etc. Hanson, Van Winkle II; 00., New'
a�k. N. J., and 112 and 1M Liberty St.. New York. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., ChlO8j(o, Ill. 

Feed grinders. Chas. Kaestner & Co., Chicago, Ill. 
The BaUroad Gazette, handsomely Illustrated, pub· 

lIshed weekly. at '1lI Broadway, N ew York. Specimen 
eoples free. Send for catalolflle of railroad book .. 
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Jj'. Johnson II; Co .• Richmond, Va., " for plaolng me In 
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Machinery selected and purchased at no extra cost to 
buyer. Benjamin's ScientifiC Bxpert Omce. iI5 Wall St., 
New York. 

The Knowles Steam Pump Works, 113 Federal 
8t., Boston, and 93 Liberty St., New York, have just Is
ned a new catalogue. In which are many new and Im
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duplex, steam and power type. This catalogue will be 
malled free of charge on application. 

Link Betting and Wheels. Link Belt M. Co., Chicago. 
Iron Planer, Lathe, Drill, and other machine tools of 

modern design. New llaven Mfa. Co., New llaven, Conn. 

Presses &; Dies. Ferracute Mach. Co., Bridgeton, N. J. 

The Holly ManufactorlDg Co., of Lockport, N. Y., 
will send their pamphlet; descrlblug water works ma
chlnery. and containing. reports of tests, on application. 

Iron, Steel, and Copper Drop Forgings of every de
scription. Billings II; Spenoer Co., Hartford, Conn. 
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Steam Hammers, Improved Hydraulic Jacks, and Tube 

Bxpaoders. R. Dudgeon, :U Columbia St., New York. 
Drills, 1, 2, 3, and ' spindle, driven by endless bel t. 

Something new. DwlKht Slate Machine Co., lIartford, 
Conn. 

60,000 JiJmer'Btm'8 1887 pro Book of superior saws, with 
,Supplement, sent free to all Sawyers and Lumbermen. 
AddreS8 Emerson, Smith II; Co., LImited, Beaver Falls, 
Pa., U. S. A. 

Friction Clutch Pulleys. D. Frisbie &; Co., N.Y. city. 
.. How to Keep Boilers Clean.�' Send your address 

for free 8S page book. Jas. C. Hotchld88, m Liberty St., 
N. Y. 

Portable grinding mills. ChM. Kaestner & Co., 
ChI08j(o, III. 

Practical working drawingl! of machinery made by A. 
K. Mans1leld II; Co .• 2IDBroadway, N. Y. Correspondence 
Invited. 

The BOle builders of .. The Improved Greene Engine " 
are the Provldeuce, R. I., Steam Engine Co. 

No. 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Rogers II; Co •• Norwloh, Conn. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole PuJJey.. Yocom II; Son'. IiHlafllillg 
Workll. DrInker St., Phl\adelphia, Pa. 

Engines and boilers. Chas. Kaestner & Co., Chicago, 
DL 
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A MANUAL OF STEAM BOILERS : THEIR 
DESIGN. CONSTRUCTION, AND OPERA
TION. By Professor R. H. Thurston. 
New York : John Wiley & Sons. Pp. 
671. Price $6. 

The Director 'of Sibley College, Cornell University, 
has In this volume fitly supplemented his other works 
on the materials of engineering and construction, and 
on steam engines, with a plain and practical treatise on 
the steam boller, which. although primarily designed 
for technical;schools and colleges, covers a much wider 
field than.!s likely to be included in any course of 
technical study, and is well worth a place among the 
text books of all who have tronblesome problems to 
solve ,in any department of steam engineering. The 
rules and formulre given for the determination of the 
efilclency of fuels, and measuriug the realized values of 
combustion, nnder various conditions of steam mak. 
ing, superheating. condenSlltion, pressure, and tempera. 
tore, are generally such as can be applied by one hav
ing bnt a moderate proficiency in mathematics; and 
the mechanical details fur::ished, touching a wide va
riety of boilers. are so plaiuly set forth that one not 
an expert in the busine88 · can derive from this volume' 
ample dsta upon which to decide as to the kind of 
boller best adapted for any special service. The book 
Ie faily illnstrated and has an excellent index. 

ELECTRICAL INSTRUMENT MAKING 'FOR 
AMATEURS. By S. R. Bottone. Lon
don : Whittaker & Co. 1888. Pp. 
viii, 175. Price $1.20. 

In this work appears the substance of the well known 
series of articles from the JiJflgliBll. Meclumic. The mat
ter of the book: is extremely practie.al-his treatment 
of the subject; seems at times almost crude. .Y� 
this apparent:crudeness will be found its greatest merit. 
The use of tools and application of processes is the 
first subject treated. Then the leading pieces of elec" 
trical apparatus are taken up 861"iatim. The gold leaf 
electrophorus, gold leaf electroscope, frictional elec
trical machine, induction' or dielectric machines, con
denl'8rs, volt and am meters, :lnd much other matter, are 
described in detail. It Is perfectly true that a difference 
of opinion may exist as to the author's treatmeLt of 
some portions of his subjecl, but the'spirit of the book 
is good, and it;\s a work that may be of much use to 
the amateur, student, and teacher. Had science taken 
its proper place in the schools of this country, this 
work would be of even greater use than it now will be. 

STIMULANTS: USES, AND How BEST CON-
SERVED. By J. M. Emerson. New 
York : Dick & Fitzgerald. 1888. Pp. 
61. Price 50 cents. 

In this work the author is an advocate for temper
ance, in the @ense that alcohol may be used temperately, 
and that Its use may not degenerate into abuse. It is 
as much opposed -to t.otal abstinence as to intemper. ... 
ance. The work Is well printed and attractive in 'IIP
pearance. 

�Send for new and completll catalogue of Scien
tific Books for sale by Munn & Co., 361 Broadway, N. Y. 
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or in this department, each must take his turn. 

Speelal WrlUen lurormallon on matters of 
personal rather than general interest ;:annot be 
expected without remuneration. 

Selenllfte A.merlean Supplemen'. referred 
to may be bad lit the omce. Price 10' cents each.: _ ._ 

Book. referred to promptly supplied on receipt of 
pnce. 

IUlneral. sent for examination should be distinctly 
marked or labeled. 

(1) G. F. C. asks : 1. How can I ,make 
a speed regulator for the electric motor described in 
SCIENTIJ'1C AxEBlCAN of March 17, 1888? A. Make a 
small governor like any steam en&,ine governor, and In 
lieu of ,the steam valve use an electric contact and 
arrange the governor so as to break the circnit when 
the speed Is too high. 2. How can I make a battery for 
same? A. Use a battery of 6 orS elements, each formed 
of one plate of zinc 6XS inches,�and two plates of car
bon of the SlIme size. Plunge these plates in the or· 
dinary bichromate solution. 

(2) S. F. desires (1) '8. polish for starch 
for laundry purposes. A. See answer to query 19 in 
SCl1CNTIJ'IO AxEBlOAlil for February 25, 1888. 2. Can 
either wax or spermaceti be mixed with water· so as not 
to separate when coldf A. No. 

(3) F. J. F. asks how to make a cell 
e.ontaining six or eight divisions for plunge battsry. 
with bichromate and sulphuric acid solution. and would 
a wooden cell covered with B8phaltum or any other mat
ter prove serviceable ? A... Make the cell of wood with 
glllss or wooden divisions let Into the sides. For water
proollng. coat the wood with a mixture of resin 4 parts. 
&'Dtta percha 1 part, and a little boiled oil, put on hot. 
Apply the composition thoroughiy, nsin!l; a hot l1"9n to 
melt it into the corners. 

(4) E. P. asks : Is there any way to 
stop the roaring of a mechanical telephone. and not in
terfere with th'1 &peakingf A. Use stranded steel wire 
for line. 

(5) F. R. F. writes : In regard to the 
Send for new and complete catalogue of ScientI1le electric Imotor described in yonr issue of the March 17, 

Bookll for l!aIe by lIIull " CQ  .. aGi BNHwa,., N, Y. Free will the motor run if connected with an Edison dy
UII ltPplleMI., _of Bow JIUIIl1 ordinary "ClNwfoot" batterie. would 
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the motor require? A. It will run it connected with an 
Edison dynamo. It is not adapted to gravity batteries. 
2. Arc the ends of Russia iron in field magnete to be 
lapPed or simply' .. butted " together ? A. "  Butted." 
3. Is the wire on field magnet to be cotton covered or 
not? A. It ' , to be insnJated with cotton, silk, or some 
other insulating material. 

(6) J. C. R. asks : How would a ho 
iron, secured by brass clamps at ends and angl 
make needed width, work for constructing tield mag
net of simple motor, instead of sheet iron? A. Hoop 
iron will answer. 

(7) H. S. D. writes : I want to make a 
dynamo after the patt�m of the eight light described 
in the SCIENTIFIC AlIlEmCAN and SUPPLElIlENT, but of 
larger capacity. If I make it � larger, will it increase 
the amoant of wire more than �, and how many 16 can
dle power incandescent lamps will it runf How many 
lighte will It mn . if it (the eight light machine) was 
douhled in all ite dimensions? A. If you double the 
width of the tield magnet,and also the length of the core 
of the armature. and wind the armature with No. 19 
wire, and the field magnet with No. 12. you will be able 
to ron from 16 to 20 16 candle power lamps. We shall 
probably at an early day describe a larger machine, of 
about the size you require. 

(8) C. T. T. asks (1) for a process for 
1IIing acid to eat metal. to make rough cute for print-

, .�g: A. See articles on Zincography, in SUPPLElIIENT. 
¥ .... � and 587. 2. Information telling how to read a 
hcItoecOpe. A. For good idea of the mysticism and 
niUsjon of astrology. subjecte in which we do not as
lome to be conversaut, read Walter Scott's .. Guy 
MannerinJ1;. " 

(9) A. B. O. desire", a formula for mak
s",a cbt>.ap, white soap from tallow. A. Dissolve \l 
pmmds sal soda in 1 gallon boiling soft water, mix into 
It, pounds freshly slaked lime. stirring occasionally for 
a few hours, then let it settle, ponr oft the clear liquid, 
and boil 2 pouuds tallow in it until all the tallow is 
dissolved. Add salt to precipitate the soap, and wash 
and dissolve in a little hot water. Cool it in a fiat box, 
and cut it into bars ' or cakes. It can be scented by 
stirring in the desired perfume when cool. 2. One for 
same, by using cotton seed oil in place of tallow? A. 
See Carpenter on Soaps, Candles, Lubrir.ante, and Gly
cerine, which we mail for $4. 

(10) J .  W. C. asks how to make old 
fashioned molasses candy not tum soft or sticky in 
warm or damp weather. A. Take 1 quart niolasses, l� 
pounds brown sugar, the juice of a large lemon, and 12 
drops of oil of lemon; mix the molasses and sagar to
gether, batter the inside of a kettle and put it in. Let 
it boil over a moderate tire for 2 hoars, then add the 
lemon juice, aud boil � hour; stir it often to prevent 
it from burning, then butter a pan and put it in to cool; 
If softlciently done, it will be crisp andJ brittle, if not, it 
will be tough and ropy. 

(11) A. B. U. desires a receipt for an 
enamel or glaze for wood, to be Impervious to water. 
A. Coat the article several times with hot linseed 011 

varmsh. 
(12) E. B. asks for something to 

make the teeth white. A. Take' of dry hypochlorite of 
lime � drachm, red coral 2 drachms. triturate well and 
mix thoroul!:hly. 2. What kind of tlute is used for 
general orchestra work, and If an ordinary 12 keyed 
tiute will do? A. Any tlute will do. ' 

(13) J. P. K. asks for an article for clean
ingcarpets without lifting them from the tloor.one about 
as thick as mucilage, aud in usmg which a quantity is 
taken on a brush and rubbed over the carpet, whlch Is 
then washed up with clear water, leaving the carpet 
like new. A. Ox gall is the article to which you refer, 
and it is nsed iu the proportion of .three gills ot ox gall 
in a pall of water. 

(14) J. H. S. desires (1) a receipt for tan
ning buckskin. such as used iu making gloves. and one 
for tanning with hair on. A. The manufacturers' pro
cesses are very elaborate, hut an amateur can always 
preserve aud taw I!Jlch skins by treating them with salt 
and alum, after the skins have been well cleaned an4 
softened througti with water and working. The time 
neccsllllry is from oue to . two weeks. 2. A receipt for 
making black ink, one that becomes very brilliant 
after writing. and free from sediment. and will not cor
rode the peu. A. Take 11 parts gall nute, 2 of iron sul
phate. � part of sulphate of indigo. and 33 parts of 
water, and add a small quantity of sugar. See also 
SCIBNTlFIO AlIIEBlCAN SUPPLElIIENT. No. 157, for nu· 
merous receipts on making inks. 

(15) C. F. B. asks how to wash a 
chamois skin. If washed in an ordinary way, they are 
very stiff.afterward. A. Use a weak solution of soda 
and warm water, rob plenty of soft soap into. the 
leather. and allow it to remain iu. soak for two hours. 
then rub it suftlclently. and riuse in a weak solution of 
warm water, soda. and yellow soap • .  If rinsed in 
water only, It becomes,hard when dry and nntit for use. 
After rinsing, wring out in' a rough towel, and dry 
quickly, then pall it about and brush it well. 

(16) W. S. asks : What is " putz " po
made composed of. and how made ? .\. Take of oxalic 
acid 1 part. iron peroxide 15 parts, powdered rotten 
stone 20 parts. palm 011 60 parts. petrolatum 4 parts. 
Pulverize the oxalic acid, and add rouge and rotten 
stone. mixing thoroughly, and sift to remove, all grit, 
then add gradually the palm oil and petrolatum, incor
porating: thoroughly. 

(17) S. C. D. asks : Is there any way to 
color a meerschaum pipe that has been nsed and colo 
to bottom of bowl in good shape ? Bowl will not col 
A. Bowl colors bett.er when stem portion is of m 
achaum up as high as the top of bowl, otherwiseA is 
diftlcullrto color all of bowl. 

(18) C. E. H. askR the proper way to 
tJ*.1ID lugrowing toe nail. and to prevent it getting 
worse. A. Begin the cure by simple application to the 
tender part of· a small quantity of perchloride of iron, 
whlch !lIIn be readlly procured either . in tlnld form or 
powder 'at a drug store. The tender lIesh is dried and 
tanned by this application, and ceases to be �inful. 

',i,.tifif �.tri'll. 
also a solution of acetate of soda so stronl( that It will 
crystallize on cooliug. thus giving o1f ite " latent heat." 
2. Woald a double iron vessel with a dead air space be
tween to store hot alr be a good device 1 A. The storage 
of hot alr for nee is of no value. Ite specltlc heat Is 
very low, a great deal less than that of water. 3. If a 
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permanent magnet becomes rusty will it spoil the mae:· &ND B&CH BB&RING THAT DATB. 
LSee note at end of list about copies of these patents.] 

netic properties. and t() what exteut or percentage ? A. 
Not materially. 4. Is there any tlexlble tubing that is 
fire proof, so that it cau be coupled in same manner as 
Westinghouse alr brake hose? A. None to our know- Air compressor. C. S. Dean . . . . . . . . . . . . . . . . . . . . . . . . . 880,195 

h I th h I hi Alarm lock. W. C. Manyett . . . . . . . . . . . . . . . . . . . . . . . . . . 880.048 • ledge. 5. Is hot water, ot a r. or steam e ea t est Aluminum and alloying It with other metals, for heatiug purposes. provided the hot air is perfectly bath for extracting. W. A. Baldwin . . . . . . . . . . . . 880,161 
pure and entirely free from gas? A. They are all Annuuclator. electriC, Young " Painter . . . . . . . .... . 880.010 
equally healthy under the specitled conditions of purity Anvil and vise, combined. W. E. Canedy . . . . . . .. . . 880.019 
of the alr iteelf. 6. In uslug hypochlorite of lime and Atomizer, G. Kneuper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.041 

chalk for . a  dentifrice. is there any powder that woald Awning ventilator. J. P. Knobeloch . . . . . . . . . . . . . . . . 880,20'1 

not destroy the cleaning properties, that could be Bag. See Mall bag. Paper bag. 
mixed with it to disgnlse the compound? A. Use Bag, J. S. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 880,016 

Bar. See Cutter supporting bar. ground arrowroot and scent with oil of rose or other Bath. See Vapor bath. 
essential oils or myrrh. Bath tub. sink, or wash basin. C. H. Moore . . . . . . . .  879,11'!3 

(35) J. A. P.-You can melt 8 or 10 lb. Battery. See lIlar battery. Galvanlo battery. 
of old brass boxes readily in a blacksmith's forge by Bed.'foldlng. E. E. Herrlnton . . . . . . . . . . . . . . . . . .. . . . . 880,258 

building a brick cylinder or square hox around the Bed. folding, S�lth " Herrinton . . . . . . . . . . . . . . . ... . .  880,228 
Bed, tum up, �. H. Merrill . . . . . . . . . . . . . . . . . . . . . . . . .  880,046 tuyere large enough to have a clearance of 3 or 4 inches Belt clamp, W. D. Vandecar . . . . . . . . . . . . . . . . . . . . . . . .  380.150 

all around tbe cruclhle. Make it high enough to have Belt fastener. T. Gingras . . . . . . . . . . . . . . . . . . . . . 880,104. 88O.11Ki 
6 in. of tire under the crucihle. and also to cover the top Belt. shifter, U. H. W. Schenck . . . . . . . . . . . . . . . . . . . .  879,!188 
with coal. Charcoal ia the best for fuel. Coke may Belt tighteuer. D. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . .  380,1J!1 

also be nsed. Soft coal may be used. bnt requires good Belting, machine, C. A. Schlereu . . . . . . . . . . . . . . . . .. . . 880,222 
management. We can send you the Brass Founder's Bevel shapero saw. and bOring machine. reversl-
Manual, by Graham, tor $1. ble. H. D. T. Branton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3711,930 

Bicycles, uJllbrella attachmeut for. C, Snowden . . .  880,059 (36) R. H.-Moulding for and casting Board. See Ironing board. 
of Iron is a diftlcult.matter for a novice. We recom- Boat. See Velocipede boat. 
mend yon to study the subject by viSiting an iron Boller. S .... Steam boiler. 
foundry and observing their methods. We can send Boller setting. steam. W. U. Fairbairn . . . . . . . ... . . . .  880,1111 

you a hook on Iron foanding. by Claude Wylie, for $1. Bolt, F. Celce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880.184. 

Your engine should weigh not less than 1150 lb. A \l Boot heel. P. Linden . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  380,2W 
horse boiler may be made with 3.16 plates for shell, � Boot or shoe. J. A. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380.290 

Boot or shoe supporter, C. Prouty . . . . . . . . . . . . . . . . . . 37II.9Ill 
in. heads. Boots. making combined knit and cloth. D. 

. 
A. M. Co. asks : How can we keep Beatty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!iO,163 

Y from moulding ? A. First cover tile je�1 with a Boots or shoes. lIush nailing the heels of. F. F. 

iece of paper that has been dipped in brandy. aud fite Raymond, 24. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 380.133 
Box. See Letter box. Provision box. Sllfllal quite close to the jar at the edges, then cover tight with box. Stop box. another piece of paper. 80 as to prevent as far as possihle Brace. See Shoulder brace. 

any entrance of air. Brake. See CRr brake. 
(38) C. P. M. asks the best method of r Brake and belt shifter. J. F. W. Dorman . . . . . . . .... . 880,258 

d . .  ' bo'l . t A H d d hi i l' Brake lever, J. W. McPherson . . . . . . . . . . . . . . . . . . . . . .  379,969 rIVmg I er live s. • an an mac ue r ve mg Broom holder, C. F. Lanslnll . . . . . . . . . . . . . . . . . . . . . . . .  S'19.961 
are equally good. if both be houestly and falthfally Brick kiln, J. C. Anderson . . . . . . . .. . . .  879,923, 3'19.IlI4. 3'19.9'11 done. Cauted rivets, from their being too amall or from Brick. etc., kllu for burning. J. C. Auderson . . . . . . .  879.926 
the driftlng of ill-matched holes. make most of the Bridge bars. mauufacture of, tI. W. Lerch . . . .. . . . . .  380,210 
trouble, and lead to fault t1uding with the system, Brush bridIe, paint, A. B. Kistler . . . . . . . . . . . . . . ... . 880,120 
instead of the dishonest practices in the boiler shop. Brush, pocket tooth. Bouton '" Stearns . . . . . . . . . . . •  880,181 

39 J M A ·
t · 1 I th S _ Brushes. drip cup for whitewash or paint, A. 

( ) . . . wn es . . n e CIEN . Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,006 
TIFIO AlIlEmcAN of two weeks ago you gave iustruc- Buckle. T. A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880,2011 
tlons for making small electric ·motor. What battery Burner. See Gas buroer. , 
is best to use, where can it be had, about what cost, Bustle. F. E. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  879,928 
or conld it be made . cheaper by procuriug materials? Butter oan. J. E. Levasseur . . . . . . . . . . . . . . . . . . . . . . . . . . 880,211 

A. A plunging bIchromate battery is probably the best Butter package. W. H. Roberts . . . . . . . . . . . . . . . ... . . . 380,219 

for the motor. 2. Woald the tleld magnet work as well Button. W. Bourke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 379.929 
. i Button fastener, W. M. Hazel. . . . . . . . . . . . . . . . . . . . . . . 880.112 if made of solld iron as If of strips of stove pipe ron? Button. metallic, C. Radcllll'e (r). . .  . . . . . . . . . . . . . . . .  10.917 

A. You can make the tleld magnet of solid iron if you Can. See Butter can. . 
prefer it. 3. Could a cheap electric light be made that Candle moulds. apparatus for cooling. G. Janssen. 3!ll,2IXi 
motor would drive to give light suftlcieut for an ordi· Candy dropplnlr machine, Z. T.:nartmau . . . . .... . . .  88O.11J! 

uary dwelliug house? A. It would be better to, pro- Car brake, A. F. NelJ . .  . . . . . . . . . . . . . . . . . . . . . . . .... . . .  380,049 

duce your electric light directly from batteries if you Car brake. A. C. Rogers . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . •  879.983 

are nnable to use a dynamo and steam power. Carbon, manufacture of refractory, C. H. Land . . .  379,Il00 
Car coupling, G. W. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  880.280 (40) H. H. writes : I found some dUD- Car coupling. B. F. Laird . . . . . . . . . . . . , . . . . . . . . . . . . . . .  880� 

culty in maklug the iron wire core of the armatnre for Car coupllnlr. L. A. Nelf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.216 

the simple electric motor recently described iu the SCI' Car coupling. F. B. Wln8J.and . . . . . . . . . . . . . . . . . . . . . . . 880,0'10 

ENTIJ'lC AlIIEmOAN. For the beuetlt of others who may Car Iloor frame. J. Plattenburg . . . . . . . . . . . . . . . . . . . . . .  879,1118 

nudertake to make the motor. I describe my method. :  Car heater, P. F. McGee . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 380.044 
Take two pieces of wood about 1� iuches thick. with a �:� ::::�':�d :':�I��i;;;i;hi.�· �����;: A. 88O,(m 
piece of cl�r box wood between them, and secnre C. Smith It al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . .  879.995 
them together where the tiauges will come, theu tum Car heating apparatus. F. J. Crouch . . . . . . . . . . . . . . . . 380�, 
the spool as described and cnt in two "t the center at Car. hopper bottom freight. ,,'.'1.. Joy . . . . . . . . . . . . . .  380,2S, 
rightaugles to ite axis. The spool will then be in six Car starter, H. H. Holmes . .. . . . . . . . . .  , . . .  .-. . . . . . . . . . . 880.200 

pieces. and will be easily separated after driving out Cars, ltripper actuated by hydraullo pressure for 
the cigar box wood. cable railway, C. L. Snyder . . . . . . . . . . . . . . . . . . . . . .  380,22� 

Cars. street and station indicator for railway, J. 
(41) J. W. L. asks (1) if a solid cast iron B. Clot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .... . . .  880,00 

tield magnet will answer as well as Russia Iheet Iron, Carpet sweeper. H. A. Gore . . . . . . . . . . .. . . . . . . . .. . . . . .  88O.:all 

for the simple electric motor described by George M. Case. See Spectacle case. 
Hopkina. 1 in No. 11, current volume of SCIENTIJ!'IO Centerlng-devlee. S. B. Mlnuloh . . . . . . . . . . . . . . . .. . . . .  88O,L'" 

AlIIEBIOAN. A. Cast Iron will auewer nearly as well as Chalr. J. L. Knleper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.91i9 
. .  ill l'd ht i d ? A 

Chop grader. J. R. Davis. Jr . . ; . . . . . . . . . . . . . . . . .... . . .  380,006 Russla,lron. 2. If not, w so I wrong ron 0 • Chop separator. J. R. Davis. Jr . . . . . . . . . . . . . . . . .. . . . . 880.007 Wrought Iron will answer the purpose. 3. Will a solid Chopper. See Cotton chopper. 
wronght iron riug answer for the armature, instead of a Churn dasher. J. E. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . ... . 380,282 
No. 18 soft iron wire coil ? A. Wrought iron will do .but Chum dasher, T. S. '" A. M. E. Stewart . . . . . . . . . . . .  880,226 
the iron wire Is preferable. 4. How are carbon plates Clamp. See Belt clamp. 
made? A. ,By mixing pulverized coke with pulverized Clasp. See Corset clasp. Hoof clasp. Shoe clasp. 
hituminous coal. and baking the mlxtnre in a moald in Spring clasp. 
an oveu!at red heat while covered with powdered coke Clasp, A. I,ewls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : ... . . .  880.125 

to exclude thealr. The moald should be inclosed In an Clasp, I. V. Pilcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  380,217 
Clay pulverizer. J. " H. M. Creager . . . . . . . . . . . . . . . . .  SBO.24Ii 

iron boL Cloth Ilnlshlng machines, feeding mechanism for. (42) Mrs. H. asks (1) how to make kou- J. J. SchoUleld . .  ; . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . 380.1:19 

miss out of buttermilk. A. See the article on " The Clothes pin. wire. E. M. Ball . . . . . . . . . . . . . . . . . . . . . . . . .  880.013 

Pl'Cparation of Koumiss." in SCIENTIFIO AlIIEmcAN ' C1oth.s sprinkler. F. G. Johnsou . . . . . . . . . . . . . . . . . . . . 880.039 

SUPPLElIIENT. No. 180. 2. If I have a stream mnnlug Clutch. trlctlon, S. C. Shepard . . . . . . . . . . . . . . . . . . . . . . .  380,1(0 

on m farm, and my neighbor has none, does the law Coai screenllllf mechanism. Ooore "  Salmon . . . . . . 880,190 y Coal scuttle. D. F. Tobin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380.231 
compel me to allow the stream to run to accommodate Coal separator, C. W. Ziegler . . . . . . . . . . . . . . . . . . . . . . . .  380.1156 
him? A. If the stream on yonr land runs to or borders Collin fastener, Buddlngton " Bedleut . . . . . . . . . . . . . 880.212 
onyonr neighbor's land, yoo canuot alter the course of Coloring matter from the sulpho acids of ethyl or 
the stream to deprive him of it. diphenylamine combined with tetrazodlphenyl 

(43) W. S. P. writes : Suppose a bar of or tetrazodltolyl. T. Diehl . . . . . . . . . . . . . . . . . . . .. . . .  880,098
 

iron surronnded by an armature exe/ted by curreut �omb. See Curry comb. 
. . .  Combination lock, B. Fry. . . . . . . . . . . .  . . . . . . . . . . . . . . .  880.028 

from some electric· source be witbdrawn from said ar- Com and fodder compres.or. J. F. Mains . . . . . . . . . .  879,1J67 
mature nearly Its full length, will It return entirely Corrugatlug machine. Rowland &; Hill . . . . . . . ... . . . .  379,985 
withiu said armature. and with what force? What per COl'8et clllsP. J. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1ISO.193 
cent of the power excited in the armature? A. Send a Corset fasteuer. B. R. Davenport . . . . . . . . . . . . . . . . ... . 380.192 

sketch of the experiment you propose. together with Corset fastenlnl>'. J. A. Brennan . . . . . . . . . . . . . . . . . . . . i!8O,017 
more explicit description. Corset fastenlDJl, removable, S. A. SChoefer . . . . . . .  880,056 

TO INVENTORS. 

An experience of forty years, and the preparatlou of 
more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 

laws and practice on both continente. and to possesa un
equaled facilities for procuriug patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on appllcatlou. and persona 
oontemplatlnlf the .eonrlng 01 patents, either at home or 
abroad. are Invited to write to this oftlce tor prl ' . " 
which are low. In accordance with the times and our ex
tensive factlltles lor oondoctlllll the buBin88ll. Address 
MUNN " CO .. oftIce 8cnINTn'IC AlIIEBICAN. 861 Broad
way, New York. 

Cotton chopper an'd CUltivator, T. F. Lawson .. . . .  , 879.962 
Coupling. See Car coupling. 
Cover for vessel., J. P. Rlell'el . . . . . . . . . . . . . . . . . . . . . .  380,L'17 
Crank and lever mechanism. R. H. Williams . . . . . .  380,238 
Crusher. See Ore crusher. 
Cultivator. E. A. Hoyt. . .. . . . . . . . . . .  . . . . . . . . . . . . . . . lI8O,28& 
Curreut meter, P. Kotlarew.ky . . . . . . . . . . . . . . . . .. . . . .  880,262 
eurry comb. G. F. Dietz . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . 880,2511 
Cutter supporting bar and cutter. C. D,·Wells . . . . .  88O,Illi 
Damper. stovepipe. J. C. Ingalls . . . . . . . . . . . . . . . . . . . . .  880,20& 
Dental platos and bridge •• maklog. C. C. Carroll . . , 880,021 
Derrick. hay. A. L. Kane . . . . . . . . . . . . . . . . . .  � . . . . ... . . . 980.206 
�::;I�� �::,��d.; �i .��. ;';;I�� ;;,;i�� tb 

.... . 
. 

from, production of new, A. Welnbe . . . . . . . .  380,007 
DIe. See Embossing die. 
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Ditching machine. J. 0. McLachlan . . . . . . . . . . . .. . . . . 880,128 ,Mop wrlllller. A. M. Burnham . . . . . . . . . . . . . . . . . . . . . . .  lI8O,2'15 
Door track and hanger. 81idl�. Soulen . . . . ... . . .  380,2l1li Motor. See PyroJlUlRlletic motor. 

.Doubletree, E. A. Thiem . . . . . . . ..... . . . . . . . . . . . . .. . . . . S8O,23O Mower. lawn. W. L. Frisbie . . . . . . . . . . . . . . . . . . . .. . . . . .  3'19,949 
Drier, H. L. Dye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'19,942 Mowers anei. reapera, cutter bar for. P. E. Shee . .. . 380,OIi8 
Drill. See Ratchet drilL Rock drilL Seed drill. Nut lock, G. lIf. CI8r�e . · • • • • • • . • • • • • • • • • • • . • • • • .  ; . • •  • • •  880.188 
DrlJllng machine. Wd lL Canedy . . . . . . . . . . . . . . . . . . . .  S8O,018 NutlOCk;Leech & Fo.rle: . . . . . . . . . . . . . . . . . . . . . . ... . . .  880,123 
Dynamometer. C. F. Murdock . . . . . . . . . . . . . . . . . . . . . .  380.291. Nnt maklblrmachln8,.J. H. Bnrdlck . . . . . . . . . . . . . . . .  380,2« 
Ear battery for the deaf. M. E. Moore . .  · . . . . . . . . . . . .  38O,2Jli Nuts, makliuir. J. H; Buidlck . . . . . . . . . . . . . . . . . ... . . .  880,243 
Ear mnlf. J. W. J.ipplncott . : . . . . . . . . . . . . . . . . . . . . . . . . .  3'19,966 Oatmeal machine. D. Brown . . . . : . . . . . . . . . . . .  • . . . .  380,177 
El{ll beater. J. Gerard . . . . . . . . . . . . . . . . . . . . • . , . . . . . . .  380.:10 011 dlstrlblltina device for . sea.golng veBBel .. J. I. 

Steam boiler. sectional. D. ·F. MOI'll8ll • • • • • • • • • • . • •  3'111,11'16 
Steam engine. F; P. HawkinB • • • • • • • • . • • . • • • • • • • • • • • •  88O,UO 
Steam heater or radlator. :m. E. Gold • • • • • • • • • • • •• • • •

. 
3'111,1/62 

Steam separator. A. Davidson (r) • • • • • • • • • • • • • • • • • • • · • . lO,914 
Bteam traP. P. ]j'yfe • . • . • . • • • • • . • • • • • • • . • • • •  � • •  -. . . . . . . .  � 
Stirrup. S. T. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lI8O,2'I8 
Stool, plano. F. A. PORer • • . . • . • • • • • • • • • • • •  ; • • • .  .:. • • .• B19i'1119 
Stop box and ooCk. C. G. Ette • • • • • • • • • • • • • • • • • • • .  " . • . 38O,1lI6 
Submarine torpedo veoael. C. D. Shepard • • • • • • • • • •  3'111.1191 
Snbmarlne venel. C. D. Shepard • • • • • • • • • •  ; • • • • • • • • • #l9JN,1 

[APRIL 14,  1 888. 

In�de Pace. each In .... d.n - - - 73 cent. a line. 
Back Pace. ench In .. rtl ... � - - 81.00 a line. 

The above are oharges per agate line-about eight 
word. per line. Thl. notice show.·the width of the line. 
and 18 Bet In agate type. Engravings may head adver
tlsement� at the same rate Per agate line. by measure
ment, as the letter pr888. Advertl8ementa must be 
rece1ved at publication ofllce &8 early &8 Thura4a:r mproo Ing to appea.r In next I .. ue. . 

Electric conductor. 111: G. Acheson . . . . . . . . . . . . ... . . .  380,161 Huard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 38O.lll 
Electric COndllct.ors, manufactnre of. Acheson & Ore concentrator, :m. A • . Wall . . . · . . . . . . . . . . . . . . . . . . . . 380.283 

. Anderson , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  880.1118 Ore cru.her alld pulverizer. L. Wimmer . . . . . . . . . . . 380.006 
Elect.ric Illrht and globe protector. W. M; Tomp. Ore pulverl8er, H. H. Eames . . . . . . . . . . . . . . . . . . . . . . . . 3'l9,IN.1 

kin. . . . . . . . . . .  . . . . . .  . .  . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . .  88O,IQ1 Ore •• rotary and osclJlatlnJr apparatus for dI8tIl-
Electric macblne, alternatlnll current dynamo. C. Inll metallic. Richter /I: Lorena . . . . . . . . . . . . . . . . .  88O,l3Ii 

Supporter. See Boot or .hoe supporter. 
. . 

Switch. See Railway switch. 
. . Ed· L Tea or colfee lervlce, D. H. Murphy • • • • • • • . • • • • • • • •  8IlO,IN8 

. 

I' son amp S Tedder and rake, combined. W. D. lIIIller . . . . . . . . . .  'I1'19,II'I2 
Telephone transmitter. J. H. IrwIn (r). . . . . .  . . . . . . . .  10,916 

. 

Thread casea, dr_will' for 1IJIOO1. F. J. Bowles . . . . . .  380.114 
Heisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , , · 880.J16 O!'lian. nled. :M. 101. Wllght . . . . . . . . . . . . . . . . . . . . . . ... . . .  880,1171 

Electric machine regulator. dynamo. C. Heisler . . .  · 3'l9.956 Oven. baker'';; F. Duhkrop . . . . . . . . . . . . . . . ... . . . . .. . . . .  3'l9,94l 
Electric machines. commutator for dynamo. T. pacliing or .torlng v_I. G. D. COr8y . . . . . . . . . . . . . . 880,()92 

TIe. See RaIlway cro88 tie. . . . 
TIJeB. core for maklna hollow. P. B. Greene . • • . . • •  380,(8) � ��3�����, �a:;dtl:=� an�ar ��� 
TlnnlnJr zlno and other metals, table for. J. K. power. f2 eaCh. Catalogue on appltcatloD. 

A. Edlson . . . . . . . . . . . . . . . . . . . . . . . . .  , . ;  . . .  ; . . . . . . . . . .  319.9« Pad. See Harnea8 back pad. 
Electric machinery. dynamo. F. J. IoIprague ; . . . . . . .  880,144 PIlll • •  heet metal. F. A. WaI.h . . . . . . . . . . . . . . . . . . . . . .  880.161 

Crowley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . 380,248 The Edison U nited Manufacturing Co. ,  
Tlre.tlghtener. G. D .  Gaddl8 . . . . . . . . . . . . . . . . . . . . . . . . .  3'III,9IiO 63 FIFTH AVENUE, N EW YORK. ElectrlcRl conductor .. macblne for dr888lng cov- Paper.bag. W. A. Lorenz . . . . . . . . . . . . . . . . . . . . .  880,:I83, 380.26' 

ered. W. H. Sawyer . . . . . . . . . . . . . . .  , . . . . . . . . . . . .. . . 880.053 Paper feeding and cutting device. K&hier &; 
Electrical di6trlbutton. syetem of. T. A. Edison. Brookes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1180,288 

88O,10J, 380,102 Paving, etc •• clay block tor. J. C. Anderson . . . . . . . .  879,928 
Electro dynamiC machine. G. F. Card . . . . . . . . . . . . . . .  880,020 Pen and holder. fonntaln. F. S. Bartram . . . . . . . . . . . 380.014 
Embossing die, W. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . .  380.009 PhotographiC apparatu .. W. H. Lewis . . . . . . . . . , . . .  3'i9.96' 
Embroidering . machine attachment. Aldom & PhotolU'Bphlo dark chamber. :m. H. Riedel . . . .. . . . .  3&0,136 

Schmlta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.075 Pie plates !loDd a1m11ar pans, guard for. F • •  P Hulf .. 380,116 
Engine. See Steam.engine. Traction enl!ine. Pin. See Clothes pin. . 
EvaporatlnJr coli. W. H. Odell . . . . . . . . . .. . . . .. . . . . . . . . .  88O,OIiO Pipe jOint. unlveraal, H. Fenton . . . . . . . . . . . . . . . . . . . .  3'19.9&7 
Farm gate. S. Smyth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380.14.1 Pipe wrench. A. B. Wygle . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,072 
Feed mill. T. C. Cadwgan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38O.J80 Pitchfork. R. W. Gla8gow . . . . . .  ; . . . . . . . . . . . . . . . . .. . . .  3'l9.1161 
Feed r8IIulator. G. R . . DavldSon . . . . . . . . . . . . . . . . . . . . .  II8O,OOIr Plane. block rabbet, J. Doray . . . . . . . . . . . . . . . . . . . .. , . .  8'19.9&0 
Fence. D. S. Hartwell . . . .  ; ;. ; . . . . . . . . . . . . . . . . .  ; . . . . .  360;1IK Planter. corn. A. L. A. Schlermeyer . . . . . . . . . . . . . . . .  879.9811 
Fence post and brace. combined. S. Williamaon. Planter. com. M. A • . Sp&mlrd . . . . . . . . . . . . . . . . . . . . . . .  880.2l1li 

Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·. , . .  : .. . 380,270 Plow. J. Porteona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  S8O,OIi2 
FIbrous SUbstance •• machine for opening and pre. Plow. double set. W. T. lIIaynard . . . . . . ... . . . . . . . . . .. . 880,21' 

paring. Clarke & Perham . . . . . . . . . . . . . . . . . . . . . . . . .  380.18'1 Plumber'. furnace, H. Ruppel . . . . . . . . . . . . . . . . . . . . . . 3'l9,986 
File cases. receptacle for. C. L. Wundt: . . . . . . . , . . . .  380,u09 Po.t. Bee Fence post. 
File. new.paper. W. K. Crolford . . . . . . ; :  . . . . . . . . . : . . .  380,248 P1'888. See PrInting preas. 
Filter, J. Tlmmon . . . . .  ; . . . . . . . . . . . . .  · . .  , , ·  . . . . . . . . . . . . . .  360.149 Presses. bale eJeotina attachment for. G. Calder . .  380,088 
Fir<Hfud bllrglar alarm .ystem. W. A. Barnea. . . . . .  880,241 Printing ' and delivery mechanism. web. S. D. 
FIre escape. E. Bovenalep . . . . . . . . . . . . . . . . . . . . . . . ... . 880.178 Tuoker . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  380,001 
Fire escape. W. Broce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380,179 PrInting maohlne. ticket. W. H. OOrtl8 . . . . . . . . . . . . . 380,2'1'8 
Fire escape. J . Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'l9.934 Printing machines. bed motion for oyllnder. C. H. 
�·lre escape. J: Jlomby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38O,2IK CampbelL . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8111.933 
FIre escape. W. M. Tompkln .. . . . . . . . . . . . . . . . . . . . . . . 880,803 Printing machines. teed I(ange for platen. F. A. 
INre escape grip. W. M. TompklD8 . . .  ' . . . . . . . . . . . . . .  88O,3aI Bagley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  380,240 
�'ire extingUi.her. C. 8-. Dean . . . . . . . . . . . . . . . . . . . . . . . .  380,19& PrInting press. J. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  3'l9,958 
Fire extingllisher for car heaters. G. F. Seaver . . . . 880,01'1 Printing Pre8B and ruling machine. combined, J • . 

Fire kindler. E. E. Brew.ter . . _ . . . . . . . . , . . . .  . .  . .  . .  . . .  380.176 Dale. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  880,191 
Fire siJ(nal and burglar e1arm. J. ·E. Church . . . . . . . . 380,1811 ·ProtectOr. - See Ehlctrlc IlIiht and globe pro. 
]j·ork • . Bee Pitch fork. tector.- Tree protector. 
Frame. See Car floor frame. Provlalon box and table, combined, C. B. Rice • • • •  880,218 
Fringe. J. Slnl(er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.141 Pulley. W. R. Fee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,948 
Fnrnace. See Heating fumace. Metallurgical Plllley. band. S. S. Barrie . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  81!0,671 

furnace. Plumber'. furnace. Water heater Pulley. self-lubricating loose. J. D. Wirth . . . . . . . . . .  S8O,OO1 
furnace. Pumping eoglDe regulator. E. N. Dickerson. Jr ... . lI8O,OO6 

Galvanic battery. H. J. Brewer . . . . . . . . . . . . .  380.IIK. S80.08Ii Pyromagnetlc motor. T. A. EdIIlOll . . . . . . . . . . . ... . . . . 880.100 
Gas burner. E. Boome . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  380.016 Rack. See Ha:r rack. Wagon rack. 
Gas burner; electriC. J. Y. Parke . . . . . . : . . . . . . . . . . . . .  3'19,!11'1 RaIlway croBB tie and sleeper. Blaine & Hill . .. . . . .  880.2'14 
Ga. lighting torches. taper .lIde or holder for. J . Railway craBBing gaw. S. T. Street . . . . . . . . . . . . ... . . .  380,228 

F. Cunningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  580,001 RaIlway. electric, F. M. Speed . . . . . . . . . . . . . . . . . . . . . . . S8O,OIII 
Gas machines. pre .. ure regulator for. O. W. Ben- RaIlway frollS, Wllna pleoe for. T. A. Gnflln . • • • • • .  880,001 

nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38O,2'ill RaIlway signal, Bennett & Millen. . . . . . . . . . . . . . . . . . .  880,166 
Gas washer. A. Klonne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1180,040 Railway .wltch. L M. Brown . . . . . . . . . . . . . . . . . . . . . . . 8IlO,088 
Gate. See Farm gate. RaIlway croBBlng gate. RaIlway tracka, loe and _ plow for, :m. �e • •  � 
Gate. H. P. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38O,23t Rallw-., conduit for electric, S. D. Field . . . .. : . . . .  8t111,lIB 
Glove. M •

• 
BlIIrllln . . .  ; . . . . .  . . . . . . . . . . . . . . . . .  . . .  . .  . . .  • . . 880,0'19 RaIlW&yal, grip"" tor cable, Shobe � 1I:mbltiy ... . . .  8111,998. 

Grader. road. S. F. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,(l88 RaIlways, gripplDII device tor cable. 8ho� & 
Grain acijuster. H. B. Fiench . . . . . . . . . . . . . . . . . . . . . . . .  88O.1W1 .Embley

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  8'19,99& 
Grain binder. P. Han.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'/9.958 Rake. See Hay rake. 
Grain binder. Kennedy &; Anderson . . . . . . . . . . . . . . . .  880.119 Ratchet drill. railway, A. Warren ... : . . . . . . . . . . . .. . .  a163. 
Grated .tructure. Wilson & Thomas . . . . . . . . . . . . . . . .  880,069 Reel. See Hose reel. 

. 

Hammers. valve gear for .team. C. W. Willard . • •  880.165 ReI!i.ter. See Hot air register. 
Handle. See Velocipede handle. Regulator. See Electrlo machine regulator. Feed 
Hamen back pad, L. W. Vandenblll'g . . . . . . . . . . . . .  88O,IIK regulator. Pumping enl!ine regulator. 
Harrow. J. H. Barley (r) . . . . . . . . . . . . . ,. . . .  . . . . . . . . . . . .  10.913 Rivet iettlng machine. Platt & White . . . . . . . . . . . . . .  880,182 
Harvester and thrasher. combined. J. Trethewey 380.000 Rook breaker or ore crusher, J. H. Lancaster .. . . . .  880.121 
Hat .weat band. T. W. ·Bracber . . . . . . . . . . . . . . . . . . . . .  380.176 Rock drill. hand. J. O. Patrldlle . . . . . . . . . . .  ; . . . . . . . . .  88O,O6l 
Hatchet. carpenter's. J. J. Stopple . . . . . . . . . . . . .. . . . .  880,2S'1 Rocket, W. Mel88el . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'l9,910 
Hay rack, C. E. Hagerman . . . . . . . . . . . . . . . . . . . . . . . . . . . 380,106 Roller. See J..imd roller. 
Hay rake and tedder. combined. Landl8 & Iake. . . . 880.122 Rolling mill plant, C. H. Morgan . . . . . . . . . . . . . . . . . . . .  3'I9,\r.' 
Hay tedder. Lovett & Golf(r) . . . . . . . . . . . . . . . . . . . . . . . .  10.916 Rolling mills, reversing meohanl8m for. D. B. . 
II ead rest. Dillon & Bevington . . . . . . . . . . . . . . .880,251. 88O,lII2 Hicks . .  . . .  . . .  • . . . . . . . . . . . . . . . . . . .-. . . .  , . . . . . . . .  :" . IIIlO,2IiIi 
Head rest. E. T. R�an . . . . . . .  r� . . . . . . . . . . . . . . . . . . . . . . . 3'19.987 Rooflnl( felt. machine for cutting. sanding. and 

. 
Heater. See Car het.ter. . S�eater. rolling. B. C. Waite . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  880,005 
Heating furuace anlt stove. G. Schreyer . . . . . . . . .. . .  879.900 Rope traveler. H. G. Powell . . . . . . . . . . . . . . .  ; . :  . . . . . .  380,2117 
Holder. See Broom holder. Lamp holder. Sam- Rowlock, J. F. Roblin . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  SbO,23I 

pie holder. .Wire holder. Sample holder. J. C. Turner . . . . . . . . . . . . . . . . . . . . .. . . . . 880.000 
Hoof clasp. Crulce & Himmel . . . . . . . . . . . . . . . . . . . . .. . .  880,008 Sash fastener. H. I. WIJlIam8 . . . . . . . . . . . .. . . � . . . . . . . . 880.2S7 
Hook. See Snap hook; Sawmill. liang. W. M. Wilkin . . . . . . . . . . . . . .  380,2311. 880,236 
Hoop for barrel ... pall •• or tub •• G. Souther . . . . . . . .  8'19.991 Sawmill set works, Stanwood & Lane . . . . . . . . . . . . . . .  379.999 
Horseshoe blanks. machine for tIDlshlng bent and �. Sa ..... .  Ide drelser for. Cleveland & Hanson . . .... . .  380.069 

creased, Eynon'& Davis . . . . . . . . . . . . . . . . . . . . . . . . .  3'19,9&5 Sewing machlbe;·C. M. YOODII . . . . .. . . .  ; . . . . . . :: . . . . .  88O,0i8 
Hose bridge, fire. B. I. Henrtk.en . . . . . . .  : . .  ; . .  : . . . . .  880.0116 . Scatroldinlf, D. S. Flshv ;.: . . . . . . . ... .  . . . . .  . . .  . . . . . . . . . .  880,254 
Hose reel. L W. McGa1fey; . . . . . . . . . . . . .  ; . . . . . .  , . . ... ; ;180.127 Scale, automatic IIraln. C. J. Hartl ey . . . . . . . . . . . . . . .  879.954 
Hot air r8J(ister. J. Sprlnl(er . .  , . . . . . . . . . . . . . . . . . . .  : . .  SRO.145 Scraper. pll.tform. Denehy & Chllde . . . . . . . . . . . . . . . .  380.024 
Hotel lndiator. C. M. Bennlnghau .. . . . . . . . . . . . . .. . . .  880,166 8eal lock. R. M. Sully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380.289 
Indicator. See Hotel lndlcator._ Seamlnll machlne, can. G. W.'LOre: . . . . . . . . . . . .. . . . .  880,212 
Induction COli. E. E. Ries . .  : . . . . . . : . .  � N  . . . . . . . . . . . . .  380,liIs Seat. See Vehlole seat. 
Inaect.;destroylnl(. A. C1emm . . . . . . . . . . . . . . . . . . . . . .  880.169 Seed drill and cultivator. combined. J. Stutzen-
In.nlated electrical condllctor. W. A. Phillips . . . . .  380.296 beraer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . .  88O,08J. 
Iron ore .. treatl,!g and' calcining. W. J. Taylor . . . .  880,229 Seed. treating cotton. W. H: Burnet et /JI . . . . . . . . . . 88O,(JJ1 
Ironing board. and wash bench. combined, J. E. Separator. See Chop separator. Coal .eparator. • 

Roth . . . . . . . . . . .  -. . . .  ,· . . . .  · . . . . . .  : . . . . . . . . . . . . . . . . .. . . 3!10,2118 Steam .eparator. 
Jar or bottle for fruit. mDk, e!$-. G. D. Corey . . . . . .  880,001 Sewing machlne'feedlng device, :m. Wardward . • •. 380,008 
Joint. See Pipe ,Oint. '. Sewing machine overcasting attachment, S. M. 
Joumal bearlng. G. -H:Helvey . . . . . . . . . . . . . . . . . : . . .  38O,03Ii Mo.chowlta . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  ; . . . . . .  380,01.7 
Kiln. See Brick kiln. Sewing machine stand. J. Bolton . . . . . . . . . . . . . . . . . . . .  380.171 
Lace'fastener, A. S. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.988 Sewlnll macbine • •  traw braid. F. Blackburn . . . . . . . .  380.l6'1 
Lace faa�lnl(. H. C. Heard . . . . . .. . . . . . . . . . . . . .. . . . .  380,ua Shafts. device for multiplyIng .peed of. M. J. MII-
Ladder aDd Ironing board. combined steP. Allen ler . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lI'1II.m /I: West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,169 Shavings. machine lor packing. G. W. Chase . . . . . .  380;185 
LamP. arc. T. E. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880.074 Sheet metal tube. E. K. Coaa . . . . . . . . . . . . . . . . . . . . . . . .  879,937 
Lamp. electrlo arc. C • . W. Adams . . .  : . . . . . . . . . . . . . . . .  380,271 Shlri/lle, R. C. Henderson . . . . . . . . . . . . . . . . . . . . .  :f . .  . . . S8O,UI 
Lamp extinguishing apparatus. M11Ier & Page . . . .  880,129 ShIngle. metallic, H. W. Harry . . . . . . . . . . . . . . . . . . . . . .  380,100 
Lamp holder aIld cut-out. Incandescent electric, Shipping appliance. Gemunden & Gartner . . . . . • • • .  880,1119 

C. Hel.ler . . . : . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . .  380.U4. S8O.202 Shoe clasp. J . Zimmermann . . . . . . . . . . . . . . . . . . . .  " . . .  880.005 
Land roller. S. F. Hartley . . . . . . . . . . . . . . . . . . .  380.033, 380,288 Shoe or gaiter. J. A. Kelly . . . . . . . . . . . . . . . . . . . . . . . .. . .  S8O,289 
Land roller and clod cru.ber. F. Twlok . . . . . . . . . . . . . 380.001 Shonlder braoe. L. T. J. Lubin . . . . . . . . . . . . . . . . . . . . . . .  380,265 
lAnd roller and harrow. L. B. Phelp . . . . . . . . . . . . . . . . 880.181 Sifters, driving gear tor flour. G. Daverlo . . . . . . . . . .  880,249 
Lantern • •  Ignal. G. W. Lyth . . . . . . . . . . . .  · . . . . . . . .. . . . . 880,293 Sign. E. A. Dnbey. . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . .  380,0:16 IAutern. BiJl;nal. W. H. Smith . . . . . . . . . . . . . . . . . . . . . . . .  880,142 Signal. See Fire signal. RaIlway slgual. 
IAnte.,.· trlmmlnlf macblne. S. H. Randall . . . . .... . .  380.2l1li Signal box, non.lnterferlng. F. W. Cole . . . . . . . . . . .  380,o:IlI 
Letter box. S. Thomp.on . . . , . . . . . . . . . . . . . . . . . . . . . . .  380,148 Skin staking and softening machine, G. V. Ander-
Lock. See Alarm look. Combination lock. Nut son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880,239 

Jook. Seal lock. Sleeve .toy. A. M. Terry . . . . . . . . . . . . . . .  : . . . . . . . ... . . .  880.069 

Tobacco. device for aecurlng cut. F. Grill . . . . . . . . . . 8IIl.2Ii6 
Toilet cabinet. nurse's, F. Holt . . . . . . . . . . . . . . .... . . .  3IIl,Oil8 
Trace fastening. W. N;Balley . . . . . . . . . . . . . . . . . . . . ... .  88O,llKI 
T�aotion�entrlne. Smith & WalJ<er . . . . . . . . . . . . . . .. . . 8'19,996 
Trap. See' Steam trap. 
Trays. etc.. machine for making wooden, W. C. 

Freeman . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8III,2Ii6 
Treadle. Iwlnl!ing. O. H. Gentry . . . . . . . . . . . . . . . . . . . . . 880,029 
Tree protector. B. L. Franta. . . . . . . . . . . . . . . . . . . . . .  . •  3'19,948 
Truck. llack. P. L. & C. D. Sword. ·  . . . . . . . . . . . . . . . . . . .  380,DIr! 
Trunk top, F. Kokkuck . • . • • • • • • • • • • • • • • •  : . . . . . . . . . .  38O,23l 
Tub. See Bath tub. 
Tube. See Sheet metal tube. 
Tubular form. machine for bending blanu Into. 

D. S. HalI . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,107 
Twlat drills. die for making. A. W. Taber • • • • • • • • • •  380.146 
Type beds, cushioning device for. C. H. camp. 

bell . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . .  88O.l82 
Type. machine for drels\ng and grOOving. W. H. 

Welsh • • • . . • . • . • • • . •  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38O,OOl 
Type writer cabinet. W. Horrooka . . . . . . . . . . . . . . . . ; . 879.9I>T 
Vapor bath. electrlo. Jackson & Pope . . . . . . . . . . . . . . .  380,261 
Valve for steam radiaton. automatlo. Rice & 

Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.981 
Valve. steam engine, W. H. Romwm . . . . . . . . . . . . . . . 880.011'1 
Valve. t.aok. H. C. Weeden . . . . . . . . . . . . . . . . . . . . . . . .  : . 880,158 
Vehicle dashers. manufacturing .. Reynolde & 

Smith . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .  880,134 
Vehicle evener. A. G. Brown . . . . . . . . . . . . . . . . . . . . . . . .  879,932 
Vehicle running llear. C. A. Behlen . . . . . · . . . . . . . . . . . 380,6'18 
Vehlole running gear. T. G. Mandt . . . . . . . . . . . .  " . . . .  380.213 
Vehlcle .eat. C. M. Blydenburgh . . . . . . . . . . . . . . . . . . . . 380.110 
Vehicle .prlng. C. M. Blydenburgh . . . . . . . . . . . . ... . . .  880.169 
Vehicle, .prlng. C. Harrigan . . . . . . . .  . . . . . . . . . . .. . . . .  880,032 
Vehicle wheel. H. S. BalJey . . . . . . . . . . . . . . . . . . . . . . . . . . 880.012 
Vehicles. spring gear for. J. Steele . . . . . . . . . . . . . . . . . .  8'19.999 
Velocipede boat, F. J. & W. H. Rosa . . . . . . . . . . . . . . . .  380,221 
Velocipede handie, H. D. Hedger . . . . . . . . . . . . . . . . . . . 319.965 
Ventilator. See Awnlnll ventilator. Wall ven' 

tllator. 
Vise. Brown & Trabne: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380.178 
Wagon. dumping. J. Cameron et lIZ . . . . . . . . . . . . . . . . . .  880,2'/7 
Wagon rack, B. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  380,181 
Wall ventilator and stovepipe tblmble, J. P. Eks· 

trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38O,02'f 
Wash bowl. Boyd & Wade . . . . . .  _ . . . . . . . . . . . . . . . . . . . 3lIlJII2 
Wash bowJ. l\t&tlouar:r. Boyd & Wade . . . . . . . . . . . . . .  88O,IJ88 
W.aer. 'ile6 GaII 1I'uher. 
Waaldogmaeh1De, W; L. G. Appleb,r .. . ... . .. . . .. . 880,!12 
Watch pocket, safety. A. Dormltaer . .  , ... . . . . . . . . . . .  380,2'lIl 
Watch • •  tem winding and setting. 0: F. Stedman. 3IKl,22II 
Watch • •  top,'Leonard & Kettlewell . . . . . . . . . . . . . . . . .  3'19,968 
Water ol08et Talve.:C. H. Harkin .. . . . . . . . . . . . . . . .  : . 38O,26'l 
Water heater fnrnace. A. Spence . . . . . . . . . . . . . . . . . . .  380,2117 
Wheel. See Vehicle wheel. 

. 

Whip socket. C. S. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,161 
Window •• attachment for. C. C. MacKubln . . . . . . . .  880,128 
Wire holder. B. J. Carioll . . . . . . . . . . . . . . . . . . . . . . . . . .  380,188 
WIre, lubricating, W. H. Sawyer . . . . . . . . . . . . . . . . . . . .  380.055 
Wire polishing machine, L. Baumel8ter. . . . . . . . . . . .  380,162 
Wire rope tramway. E. C. Bacon . • • . • • . . • • • •  , • • • . • • •  380.011 
Wires or coils tbrongh flexible tubes, apparatus 

for threading. W. 1i. Sawyer . . . . . . . . ... . . . . . . . . . .  380,004-
Wrench. See Pipe wrenoh. 
Wrench. A. Roland . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  1r.lI.9IK 
Wrlnl(er. See Mop wrinlfer. 
Wringer. White &; FI:rnD . . . . . . . . . . . � . . . . . . .  : . . . . . . . .  880,234 

DESIGNS. 
Check or counter, W. M. Welllng . . . . . . . . . .  · . . . . . . . . . .  l8,213 
Coat, lady' •• M. V. Kavanagh . . . . . . . . . .  , . . . . . . . . . . . . . .  18,216 
Comb. P. Wltteck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,2U 
Confectionery. Schwa_child & Greenfield . • • . . . . • •  ]8,316 
Cotume. lady' •• J . Shelta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,� 
Garment .u)'POrter. A. P. & H. P. Rlndekopf . . . . . . .  l8,2(!5 
Horseaboe. P. F. Greenwood . . . . . . . . . . . . . . . . . . . . . . . . .  18,2l6 
Lamp bomer. C. A. Evart .. . . . . . . . . . . . . . . . . . . . . . . .. . .  18,202 
Lamp or lantern body. F. Billtog� . . . . . . .  18,200. lB,201 
Medal. J . P. Kirk. Jr . . . . . . .  :�: . . . . . . . . . . . . . . . . . . . .. . . . .  18,2M 
Plano cover, L. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,208 
Shingle or roofing plate. J. S. Thorn . . . . . . . . 18,D to 18,212 
Skirt, lady's walJ<lng. J. Shell . . . .  : . . . . . . . . . . . . . . . . ... . l8,217 

TRADE MARKS. 
Beer. J. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  16,II2'l 
Corsets, Jordan. Marsh & Co. . .  . . . .  . . . .  . . . . . . . . . . . . . .  16,322 
Cotton prints. Freem8n ManufaCtUrtng' Company .. 15,3l6 
Cutlery. &cl.sors. hunting. and butcher knlve •• 'and . 

ruors, pooket and table, Hubbell & Randall . . . . 16,820 
Draughtamen·. and enI!Ineer&' supplies and lnatru-

ment •• E. G. Soltmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,820 
Dusters. lmltatlon leather cloth, J. Hotheraall & 

Co . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 16,819 1 
Flour. fancy wlntar wheat patent, Gilbert, Wangh 

& Co . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,8J.1 
Flour. wheat, Farwell & Rhines . . . . . . . . . . . . ... . l6,8l.4, 16,815 
Liniment. horse and cattle. J. G. Love . . . . . . . . . . . . . . 1lI,326 
Medical compounde named, various, S. Colcord • • • •  16,811 
Medicine. D. Kennedy . .  • . . . . . . . . . . . . . . . . . . . . . . .. . . . . 16,1123 
Paint., varnishes, dry colors. and paint Ingedlents, 

Farrand, W11IIama & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  16,318 
Teas from China, C. D.- Lathrop &; Co . . . . . . . . . . . . . . . .  16,824 
Thread. gilling. Demare.t & Joralemon . . . . . . . . . . . . .  16,aJ2 
Towels. ladles'. J . Hotheraal1 & Co . . . . . . . . . . . . . . . . . . .  16,818 
Valves, cooks, and similar devloes, valV8l! and 

packing for. Jenkin. Bros . . . . . . . . . . . . . . . . . . . . . . . .  15,1121 Lock strike. J. H. & D. T. Morris . . . . . . . . . . . . . . . . . . . . 380,266 SleiJ(h knee, A. Bootlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380,172 
J.ocomotlve. J. Blaadale . . . . . . . . . . . . . . . . . . . . . . .. . . . .  380.168 Snap hook, T. H. Humphre:ra . . . . . . . . . . . . . . . . . . . . ... . 380.286 A printed cep, 'of the apec1llcatlon and drawing of Loom. .beddlng ruechanlam. G. F. l'Iutohln . . . . . . . .  380,US Snap hook. J. Letchworth . . . . . . . . . . . . . . . . . . . . . . . ... . 880,124 any patent In the loregolng ltat will be furol8hed from Loom. take-up mechanism. G. F. Hntohln .. . . . . . . .  8tiO,117 Snow plow. J. Appleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 380.076 thl8 ofIIce for 25 cents. In ordering please atate the Lubricator. M. P. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . .  880,023 Snow plow. railway. A. G. Dalley . . . . . . . . . . . . . . ... . . .  3'l9,988 name and number of the patent desired, and remit to Mall bag. E. F. Davl .. . · . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 3'l9,009' Solderlnl( machine, can taP. Norton "  Hodgson . . . 3'111,978 . 

MWlD & Co •• am Broadway. New York. Mangllnl( machine aDd exten.lon table. com· Spectacle case. W. F. Cloud . . . . . . . . . . . . . . . . . . . .. . . . .  8'19.1136 
blned. K. Clementaen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'19,91/5 Sprlnll. See Vehicle spring. Canadian Patentll may now be ·obtalned by the 

etallunrlcal fumace. W. J. Taylor . . . . . . . . . . . . . . .  880,147 . S . ,g olasp. C. J . White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880;164 Inventors for any of the InTentlonB named In the fore-, M 'See Current meter. rSPrlDk1er. See Clothes sprinkler. golnll ll8t, provided they are simple, at a coat I)f t40 
M11I. eed mill. Sawmill. I!tamp guide. J. J . Broughall . . . . . . . . . . . . . . . . . . . . . . . 8'/lI,931 each. If complicated the coat will be a little more. For 
Moulding e. aand. W. & s. Sykes . . . . . . . .. . . . 1I8iI,IID Stand. See Sewing machine stand. 

. 

full InBtrDctions addrea8 Mnnn & Co. • .  88:1.' Broadway. Money, boll: tor • B. lII. � LonIta . . . . . . . . .  8'19.9l1li Steam boiler. W. C. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'19,1182 111'_ York. Other lore\p. patenta ma:r li.laO be obtained. 

BATT ERI ES. 
PrImar:r Batterle. to run Incandescent 'lamps of � to 16 
candle power from 7 to 16 hours. PrIce from ",75 each. 

Send for catalogue. 

The Mason-Wood Electrical Mfg • .  Co., 
16 M:rrtle Avenue, BrooklYll, N. Y. SEBA!!}!&!,Ac!!CO'S 

' L'A ,"��Foot & .AI ... .III.�Pow8r 
Presses, Chucks, Drills, 
and maChinists' and � ___ "'_. L __ �.� Latlt'II .,,. 

TOPEKA AID ITS ADVAITAIES 
Population : 1880. 16,S/I8 ;  1888, 45.000. 

important information to partl8l! seeking a home In the We.t or profitable Beet Estate and Manufactll1'lDlr 
Inve.tmenu. e1so ExCl11l'8lon Bates to the City. will be 
sent. free on �ppllcatlon to the 

BOARD OF TRADE, TonKA. KANsAs. '  

. ARTESIAN :�� Gao�= to lOOO teet. W�DI8Dutactore t,n4�:.=naIllUDe.� able HOl'IIII Po1t'8r and Mounted BteIm�lIacbInesrorl00to eoo n. Send G .... to for1l1ustrated 
� ... 
PlereeWeIIBl[cavatopCo� 

New York. 

BARRll, lll, 
Hogsti� .. , 

AD" 
STAVE MACHINERY. 

Overm v8rteti8l! _ 
. factured bJ' 

TruI Hoop'DrhDr. E.  a. B .  Holmes, 
BUFFA LO, N. Y. 

PNEUMATIC DYNAMITE TORPEDO 
::flIi;�pe�:.���=�\t�f �����:��t! 
tlon and il lustration ' of a !rop08ed. dynamite crutaer. 
With 8 figures. Contained In CllINTIlI'lO AJOHlOAN Sup- . 
PLlDlliIN'l'. N o. 393. . ·Prlce 0 centll. To be had at thla 
o1Ilce and from all DewlKlealera, 

8CI E N T I FI C  BOOK . - CATALOC U E, 
RECENTLY P.;uLISHED. 

Our new catalogue containing over 100 P81{88. Inolud· 
Ing works ou more than fifty dllferent subJects. Will be 
mailed tree to any addre .. on application. 

MUNN &: CO., Pnbllshers Sclentlflo American. 
361 Broadway, New YOI·k. 

SUPERIOR iIfiQ Stationary Engines 
with Plain and A B loma
tic CUt-oft". Vertical and 

_ Horizontal. 
Penna. Diamond DrIll 00 •• 

=--= - " Blrd.boro. Pa. . 

po�:mXGr-N' T�.A.D •• 
JOHN G. ROLLINS & CP •• Limited. London Erurlrmd, an old e.tabll.hed and reliable Houae, are wen situated to 
represent American Manufacturers In the sale of their 
producta In F01'l!igo Countries. Satisfactory American 
and Engll8h reference If required. Addren direct, or American OfIice, 4 Stone Street, New York City. eCLARK'S NOISELESS RUBBER WHEELS 

No more Splintered Floon. 
Different atrle.. Cataloaue Fr ... 

GEn. P. CLAIlK . Box L. Wln .... r toeD, Ct. 

� New Catalogue .of Valuable Papers 
oontalned In SoIUlTD'IO A1IlBlUCAN SI1PPLmlmIT. IeDt !rHo! clIIJrge to any addreaL 

MUNN ., co .. 981 Broadway. �. Y. 
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APRIL 1 4, 1 888.] J,itutifit �mtri,a •• 
lad':!!':�U�lI�!r��!'k,!�!:,Da! :;'�;rten, J THE Du iN I NI PATEIT WROUIHT IROI BO I LER . (Over 13,500 in use.) 

8 . rrHb: Dunninl( Boller, Self-Feeding. ts the besUol' Low Pre .... ] 0 Walnut !!It .. Pblladelphla. I'a .. U. S. ... . sure SteBm HeatlDg. and Insures a warm bouse nla'ht and 
trOur new and Revised Catalogue of Practical and day. Free from Carbonic Acid Gas and Smoke. Made In 

Scientific Books, 80 pages. Svo, Bnd our otber Catalogues eleven sizes, suitable to heat the Smalle .. t Conalre to the Bnd Circulars, the whole coverin/. every branch of Sci. Lat'lrest BU8i lle .. s Block1 ln five dilrerent mles : :'�':.;����� :::yt�:.t�n'h":�orf3.i .. ��'\:lir
e
f����'lfi: twtn"t:"f��O""

e
1'8�oller, wh ch requires attent on but once 

address. . As B Surface Bumlnj; Boller, wblcb will burn Hard or Soft Coal. Wood. Coke Or Ga... ARCHITHCTURAL Boo'g hetJ..:. Hot Water Boller. for Green H0Wll! and hot water 

A As a Portable Boller, to be set .nthont brickwork. 

iiiiiiiiiiw' Wh!� ��o'fe�:e��'i:'�gt":,i��b���:'�J'���'!,�� 
�e���t.

d
=�1

r
llo

e
�W��k8�'!,�f�::�. af��fr.s.A. Useful ,  Beautiful , and Cheap. Lock Box 40. SeM/Or NIM lUlMJtrated Oata/olJU£. 

To any person about to erect a dwell1ng house or sta
ble, either In the country or city, or any b1illder wlsblng 
to examine tbe latest and best plans fora church, Bcbool 
honse, club bonse, or any other public building of btgb 
or low cost, should procure a complete set of the ABcHI. 
TECTS' AND BUILDERS' EDITION of the 8cIENTIII'IC 
A.1I:EHICAN. 

P I P E  C O V E R  I N G S  
The luformatlon these volumes contain renders the 

work almost indispensable to the architect and builder, 
and to persons about to build fur themselves they will 
lind the work suggestive and most usefui. Tbey contain 
colored plates of tbe elevation, plan, and detail draw
tngs of almost every class of building, with speciflca
tlon and approximate cost. 

Four bound volumes are now ready and may be obtained, by mall, direct from tbe publishers or from any 
newsdealer. hice, '2.00 a volume. Stitched In paper 
COvers. Subscription. price, per annum, f2.50. Address 
and remit to 

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

DELAFIELD'S PAT. SAW CLAM' 

With saw for cutting metals. Saves all the broken 
back·saw blades. In use over two years In all parts of :�t��;::iiie i..��:';r':la'f'Eg��';Je��. edl:':e b:v

��1 
for 50 cents. Discount to dealers. Extra blades �-incb 
wi

�alt�!Io\\r"ttioJ��
e
�J'N.t'::�:�.::�·, Conu. 

TuD. ...... ............. The Strongest, Cheapest, :B · ' ·'.,B 1t"�""1e:.;.��I:'f...� .1., lels.�eJll �ua.;. Ing. Beware of fraudulent. . and poor Imitations. None 
genuine without this trade � I�· mark and picture on the � � package. ��+ Greene, Tweed & co

.

' � Manufacturers, 
P ....... JULY 81. 1883. 83 Chambers Street, New York. 

This thermometer gives 
s permanent and continu
ous record in Ink of the 
�g:r;::h".;urs 

T
O��h�1I,fa; 

and 1la7W of the week IP.ves 
tbe de.rrees Qt tempe$nre 
from 20" below zero to 110" 
above. All instruments 
::;� =�t:!i: ¥R�

s
� 

cord Is e88II.y read and abo 
solutely correct. Sold by 
the leading instrument 
dealers- and op t i c laus  
throughout the United 
Ststes and Canada, and by 

The DRA.PER 
.llUI'A:ClTUBING CO. 
Owners of the United 

""!I!II!!!!I"-II!![II!_"II States and foreigIl patents, 
I!! ' !b2  Front Street, New York � 

Itlll Brick M&chiDla, !rilra t Kilna 

made entirely of A ISB ESTOS. 
A.bsolutely Fire Proof. 

BWDED PAtJIUNG, ifILL BOJBD, SllEJTBING, tJEIIMT, FIBBE AND SPEtlI!LTIES. 
O�.A.:EolY:lID�B-_�:JiI_C:lll 00 .. FOOT E. BT� BT., _. Y. 

BRANCHES! Phl la, 32 a. 2d at. Chicago. 1 44- 1 46 E. Lake St. PlttsburK, 37 Lewis Block. 

S H I E L DS ct. B RO W N  CO. 
lla.ut_Pen .f 

Sectional 

-FOH.
Steam, Gas and Water Pipes, Drams, Beaters, ete. 
The Best l'oD.CoDdaetor of Beat "' Cold i. the World. 

8eDd for Ill_led deMripllTe Clrealar, and name thlo papar. 
1 43 Worth Street, 78 and 80 Lake St., 

NEW YORK. CHICACO. 
BanIts' Foot·Power JIIaehlaery. 
Complete outllts for Actual Worksnop 
Buslne ... Read what a customer sayo: 
����:�f���rca�fY��:�� ':to 
not see how it C8D be produced at sucb 
low cost. The velocIpede foot-power 
Is slmPll elegant. I can turn steadily 
L'rrl: �..::ie,.,.

d
l'l r:.J

t 
�.!'

t ":��t!: 
�::1i�t ���t;�&Sag:l?�:a:"� 
CO. Addr!'8.1Il1J9Mam St .. Rockford. Ill. 

I C E . H O U S E  AND REFRIGERATOR. 

�fo"n �1 ���= i�� ��'B-:lf'�� 
season to season. Tbe air Is kept dry and pure thro11Vh. 
out the year at a temperature of frOm MO to 36°. COn
tained In SC'IENTIII'IC AMERICAN SUPPLEMENT No. 1 1 8. 
PrIce 10 cents. To be had at tbI8 olIlce and of all newsGealers. 

THE CU8HIAN lEY DRILL CHUCK. 
This is an improvement over 

all otber chucks of Its cl .... 
and 18 fully guaranteed. 

DUM. HOI,DS PRICE 
No. I, 2 1n. 0 to � In. fi;.50 
No. 2. 2� in. 1-64 to " In. S.OO 
fa���:l \:,; tT�: 

a
8gs::!.� 

CHUCK Co., Hartford, Conn. 

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

.equal to anything in market. 
A Large Lot of 2, II and 4-H. Engines 

With or without boilers, low for ca8h. 
B. W. PAYN E " SOlS, 

Box 15, ::Ell:r:l:l.ua., N. Y. 

Woodwork.ing 

Screw Cuttin� Automatlc Crosl Feed, etc. 

Machinery 
JI'OR 

Chair, Furniture and 
Cabinet mills, 

Pattern muen' uee 
etc. 

BoIl8toe IllaehIDe Cle., 
48 Water Street, Jl'ltchburg, M .... 

R E M- I N C T O N  
.-rAXDAEl.D 

,TYP EWR I T E R  
WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N .  Y. 

THE COPYING PAD.�HOW TO MAKE 
and how to uoe ; wltb an engraving. Practical directions 
how to prejl8re the gelatine pad. 8lld also the aniline Ink 
by which the copies are made ; bow to apply the written 
letter to tbe pad ; bow to take off copies of tbe letter. 
Contained In StlIE..�II/IC AMERICAN SUppr.EMENT, No. 43S. PrIce 10 cellts. For sale at this olllce and by all 
uewsdealers In all part. of the country. 

OTTO lAS EIIIIES. 

Extendinlr tbe New Haven Brenkwater.
ENGINEER OPll'I�}!::J;nARllfY, Roow 57 Armory 

Bulldi�, Corner Houst�reene Streets. New York. 
lJ'end�"'�b�'J�H�ven Br�Fw�'t:r 

i
�fi[��\�J:i:�J 

at tbls o�ce until twelve (12) o'clock M .. on Saturday; April 21, 1888. Further information, s�eCifications, and 
forms of pro��s:rr"8 rl'3�8���� �ol� ���neer •• 

ASK YOUR STAT IONER FOR T H E:  
J OHANN fABE R  L EAD PENC ILS  

T H E  BE S T  NOW M A D E  

STEAD and ELECTRIC LAVNCHES, 

�.;- . =::u ��,���=: 
- Sai18, etc. 80 page catalogue. . Over seventy-five illustrations. , . , Send 5 cents. Nooe free. Men-

·twn th" ScieJnti� A "" .... an. 
. J. H. R C'!�t'!;�,NN. Y. 

lell Dril ls 

FOR. SA-LE. Patent for .. Chee.e-Making Apparatus, or will license parties to manufacture on royalty. Will sell for cash, or excha�e for real estate. See illustration in March ls8ue of Dailry World. For further InfOrmati01l
1

Rddress FRED GEBHARDT, Lock Box: lib, Iliance, Ohio. FOR SA L E  A ll ma-hts and Plant 
Patent ShaWl l!lt":p���WTo�?r Bucbholz 
E. BUCHHOLZ, 2001 Germantown Ave., Phlla., Pa. 

}'!!IY.lp!!nt J!Pug 'm�!!!. 'l�b!1etr 
Invented. See SCI. AM. of AllriI 7i '88, pAge 217. Address, 

A . BOSCH, Pra rle du C blen, 'Vie. 
$5 COU ITY R IIHTS. 1 1l�du�k':' �, 
TH E PATE IT tor a n  A.utomatic Heat Control 
tlon, tbe neces. mat��r!f: .. ��'itir���':�I�rc':,;: 
be bought or m"2:" In any city, In the United States Is 
tor "'lole, the patentee having hi. tIme fully occupied 
Wltb other bUSiness. Address for particulars, 

EDWIN C. MASON, Madison, Wi .. 

I T PAYS to sell onr Rubber Stamps. Free Catalogue 
to agents. Chandler & }',sber, Clevehmd,O. 

PATEIT WANTEI).-Will buy exclusive rlgbton 
Chum or Motor If patent is not over three 

years isf'ued. State price, number and date of patent� 
and send cut of invention ; and stat!) I! you have mould. 
er's patterns. No ob�eot.lons If some Northern States 
have been sold. Won t bu!J 'IJhl1e88 patent is very cheap. 

Address M. F. BROWN, 
I.ytle Ststlon. Texas. 

To Business Men. 
The value of the SCIENTIPIC AMERICAN ... an adver

tising medium C8Dnot be overestimated. Its circulation 
�0':';,Ml::t"e"l

r
1�

t
:�e�

h
l':."tq

t
:I�\b': Ift!it:��

r .f�:.'Z� Gregg's Steel Brick Machines; Front and Ornamental; 
Gregg's Clay Crusber Roller Mills ; Gregg's Dlslnte
jltrating Mills ; Greg,j"'. Steam Driers for Bricks, Tile, 
Lumber, Pa

B
er. Fabrics, ete. ; Gregg's Brick Kiln .. DI. 

Over 21l."0 SaId. 
Horizontal. . . . . .  Otto . . . .  Gas 1!lngines. 

ries, and Is read In all the pnncipai llbraries and reading 
92 Pearl St., Boston, MUf5. �g::'tg��� !�:I�i8 :-d::�i�::e�Yn 

w
��:��

e
��:: -2--d--------M--A-C-H-I-N-E-R----'---

paper. He wants circulation. This he h ... when he 
=-F�=es:a�i:�:a�':t

m
8��'::jo:!�y HJ���i 

engineers for complete work�. 
GREI�G mA N UFACTURI NG co., 423 Walnut St., Phftadelpbla, Pa .. U. S. 

Shepard'. New $60 Screw·Cutting Foot Lathe 
wi ���:"�.r.�Ir

e
!l'a�

t
l��.P.,.t� � ments, Chucks. Mandrels, Twist 

• ���Ii!!O�� ��.e
rs

i!\�es on 
.. 
tG.. payment. 
III for Amate1/.l's or rt.I!!!m •• 
... tJend for catal0ie .of Outllts 
� Address H

l 
L. ItlEPARD, 

: 134 Eas't9�'treet aI I Cinchinatl, Ohio. 

PEBFEC7.' 
NEWSPAPER FILE 

The Koch Pateut FIle, for preserving 'newspapers, lIUIIrlI&Ines, and pamphlets. b ... been recently Improved and prloo reduced. Bubecrlbers to tbe SCIENTIII'IC A.1I:. 
muCAN and SCIENTII/IC AMERICAN SUPPLEMENT can bI; 
npplied for tbe low price of $I.5O by mall, or $1.25 at the 
olIlce of this pape. Heavy board side. ; Inscription 
" 8CIENTlFlC AMERICAN," In IIIlt. Necessary for every one who wishes to preserve tlie paper. . 

Address 
:HUNK &: CO., 

PubUshers 8cIJl:.iTD'Ic A lKPBIOA .. 

Vertical . . . . . . . . .  Otto . . .  ;Gas Engines. 
Twin Cylinder • .  Otto . . . . G ... Engines. 
Combined . . . . . . .  Otto . .  t �"3 ��� 
Combined . . . . . . .  Otto . .  t ���s 

ono GAS ENGINE WORKS, 
CHICAGO, PHILJ.DELPHIA. 

n � 
. Y g> � advertises In the SCIENTIFIC AMERICAN. And do not 

� � � �;.,�h�tI::rv
e
�:�

n
lor"f:��J:EtI::��'i, �;E�C!�

s
�h'� N. Y. Mach'y Depot;'Brldge Store 16, Frankfort St., N.Y. selecting a lfst of publications in W111cn you deClde it Is 

for your interest to advertise. This Is frequently done, 
ELEC'r.RI.C CONVEYO RS.� DESCRIP- i��!�tt�e:��r�D:!';� s::��r.�ti�C�l!�rg:t�'��sr�� tlon of two Ing'lDious systems for the electric carriage ed on the SCIENTII/IC AMERICAN. ��al�\'lfc"e"nd,ll��rs�1.:.1�Jil:.%'m�d ��� 

dr= rates see top of lIrst column of thl8 page, or ad. 
New York A lri'S\1

e"ey Street. 
all newsdealers. mUNN, &  CO • •  l'ubllsbers, 

GJ!!bD�A_�JR,I!�I.I!� · EiPERiMEi{tiT �=� . !�i!!-;!�;�i�" 
Bu�ld�rs of S�eam Pum ... �or Water and every de- WORK sPEIIALTY. �tI�P.per.' �'Of Penn. Outtltfree. Samples lOc. 
��W')�I�\'g��ft'�n:�I����

e
ilill��

d
l.r!':\\',:·.�P�,ur.�. ��E.H.RANOALL"CO.,154LAKEST •. OHICA80.1LL. 

Ii:ii�.!'��e�li�m-:.��,:��:e. Air Compr
�
eeo1'8. WELL� Ba�THEa� .& ��I' The Scientific A merican 

IREENFI.ELD, MASS . !!!!!!!! .' , 'if ( /1 T l lJH 1&/ L)Ai�t�IP�L�,�AI)j IN FHY 
-- - �- cJ �' Cj N  G R U:: f\J Vv  l U D  g ( 0 

R Q C H E S T l F. N v 
Manufacturers of Screw Cutting Machinery PUBLICATIONS FOR 1 888 and Too1s, Fine 'l'aps, Adjustable Dies, Bolt • 
Cutters and Nut Tappers. New Little Giant -0-
Screw Plates, &c., &c., &c. The prices of tbe different publications are as follows : 

Send for Descriptive Catalogue Free. RATES BY MAIL. 
2000 Fine Blaek copl"" of Wrltlnc, Drawln ... Mnole. 
. tcally wlt,h won· FAST AUTOMATIC Works �utom"t-

eo P I E  R derful pre.clslon 
FAST AUTOMATI(J CO .. II New Cb"':::l'1I

r
����w.·Y. 

VOLNEY W .  MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PRO\'lDBlCC& R. I. 

The SCientific American (weekly), one year • ta.OO 
The SCientific American Supplementtweeicly), one 

year. . . . . " . • . . 6.00 
The ScientifiC American, Export Edition (monthly) 

one year, . . . . '. . . '. . 6.00 
The Scientific American, Architects Ilnd Builders 

Edition (montbly), one year. . . • . • "2.50 
COMBINED RATES. 

The SCIentific American and Supplement, . $7.00 
The ScientifiC American and Architects and Build-

ers Edition, • • • • . 5.00 
The Scientific A merlcan. Supplement, and ArChi-

tects and Builders Edition. . . . • . 9.00 
Propot'ttonate Bat .. fCYr Stl; Months. PUYS��b�� logue tree. T. S. IlBNIsoIr. CbloI&O, W. $ 1 0 .00 to $50.00 rr}£:�gl:t S I OO to $300 !or:n'!��!!.���:t�:r�� 

Thls lncl,,(\e. postage, which we pay. Remit by postal 
or express money order, or draft to order of 

mU N N  & CO •• 381 Broadway, New York. ness. M agic I.anterne and View. of popular sub· ferred who can fuml.b their own borses and Jrtve their 
jects. Catalo811es on application. Part 1 Optical. 2 whole time to the business. Spare moments may be 
:Mathematical, 3 MeteoroloJrtcal 4 Magic Lanterns, etc- profitably employed also. A few vacancies in towns Bnd 

CUR E FOR D EAFl L. MA!IlA88E. � Mndlilon Street, Chlcu lro, Ill. cities. B. F. JOHNSON & CO .• IOOI Main St., Rlchmond,Va. 

n=sl!:���lyo:i I C E  & RE F R I  G E RA TI  N G i��l.�:.i;�l� 
ON 30 DAYS' TRIAL 

THIS NEW 

l�JJ!P'Jt�Y�§ 
� store the HearluJ[, whetherdeaf-

nees is caaM bJ' COIn&, fevers or IJlo pp .ore� :&:01di.D.. .ore� Dr:l ver. ... =.:!t,�"!t���� Wallen'. Patent. The ALlI'ORD & BERKELB 
"" 

_.'" sjc,convm.;� b�8ft COMPANY, Sole Agents, 'l'l =� �r.l4th St. Y�_ Chambers st., New York 
�bookot � .  8ample, by mall. GO (lellt.. r. O. Bo� 2002. 

. �::.r:IJs'i'.!hs:,a�n���� 
Il8elt to all l>08i'ltons of the body "while the ballin the cu� preaaes Dack the i n�sti ne8 luet a8 a ereOD-doee with the inger. 'WUhllght p 

Cbe Hernl" 18 hela BeeDre y day aDd nl.rht, and a. ....... certaln. It l'e&lIY�_<!1!.I.:!!!.I�and ch"!lJl' �= QraQlancree. _ orUl8lS Wo. 
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InRide l.lage, each in sertion .. _ _  ,. a cents a line. 
Back Paa-e, ench i nserli on - - - 81 .00 a line. 

The above are charges per agate hne-about eight words per line. This notice shows the width of the line, and is set in agate type. Engravings may head adver. tisement8 at the same rate per agate line, by measurement, as the letter press. Advertisements must be received at publication office as early as Thursday morni ng to appear in next issue. 

ili!i STAR HACK SAW 
!luaU! mllllHl�1 

These Hack Saws will cut Iron and Steel be 
yond all expectation. 

Iron working mechanics e\"erywhere must and 
will nee them. They do the work of files at one
tenth the cost, and in one-tenth the time. One 
Patent Nickel-plated Steel frame. and one dozen 
S Inch Blades sent by mail. prepaid, on receipt 
of $1.50. Ha�dware dealers will furnis� them at 
at the same price. All saws marked wIth a star, 
and bearing our name are fully warranted. 

MILLERS FALLS (lO., 
93 Beade Mt,.eet. New York 

I onlty H�ir ruru��=. 
Expose an Immense Heated 

Surface. 
Extract all the Heat from 

the Gases. Furnish Pure 
Warm Air in Abundance. 
Fourteen Years of Test . .  

Universally satisfactory. 
Send for " Our Furnace Book." 

Abram Cox Stove Co" 
MANUFACTURERS, 

- Ph!!adelphla and Chicago, 

"TOOTH B R U S H R E FO R M ." 
ITS PRINCIPLES AND RESULTS. 

For the harsh bristles so long in use, we offer a delicately 
compact serrated surface of specially prepared felt, of 
great polishIng power,and conforming, after a moment's 
soaking, to every crevice of the teeth, reaching be
tween .-and, by its absorbent nature. removing the oils 
and accumulations which cause decay. Results, attested 
by prominent authoritie�t prove that the 

. ��rt'IL�� ����� &4- ·  " . _. , ' - ' ' C)  
� ".,,;;;;;,:::::::;;:::;.;:;::::,& 

The Most Durable 
and 

EA SILY APPLIED. 

Indestructible by 
A ci ds or 

A lIV D ea-ree of Heat. 

A S B F.8TOS WICK PACKING. 
Composed of the purest and finest Asbestos.fibre. Can be wpund or packed in any shape around small steam 

and other valve stems. Stnctiy aCId-proof. 
A SBESTOS MILl, BOA RD-FJ ,AT PACKING. 

Composed wholly of PURE ASBESTOS, and weighs 20 per cent. less tban adnlterated mill board, For fiange joints, 
steam pumps, cylinder heads, etc. 

VULCABESTON. 

For electrical plates, rings, washers, piston.rod packing rings, faucet wa.shers, sheet packing, etc. 

H .  W. JOH N S  M A N U FACT U R I NC COM PANY, 
SOLE MANUFACTURERS OF 

H. W. J ohns' Asbestos Sheathings, Building Felts, Fire-proof Paints, Liquid Paints, Asbestos Roofi,ng, etc. 
S7 MA IDEN I,A NE, NEW YORK. CHICA GO. PHILA DELPHIA. LONDON. 

U Slit:-Yu!!a�cRGo!!�lgt�: Boats. and Canoes for Oar, Sall, or pad�8 
oJf all surplus water . . The amount of 
power developed by these motors is 
only limited by the amount

o�
f $!i:; 

W�I!:uar�r!t\'e s,�m�t.i"i,:,�_which 

THB AMBnI�AI BBLL TBLBPH�NB ��. 
95 M I L K  ST. BOSTON,  MASS. 

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

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

STAT I O N A RY A N D  M A R I N E  

- E N G I N ES -
EITH E R  COAL O R  PETRO LEUM FU EL 

STEAM YACHTS, 
• SEND STAMP FOR CATALOCUE. • 

RACINE HARDWARE CD" - RACINE WIS. 
--OR-

T H O M AS KA N E "" CO" 
139 WABASH AVE . •  - C H I CAGO. I LL. 

NAVAL ARCHITECTURE.-AN IN· 
tg�f��� b::�

e
�'a�� T:·thts �����

n
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r
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the last fifty years. Contained in SCIENTIFIC AMERI
CAN SUPPLEMENT, No. :i89. Price 10 cents. To be 
had at tbis office and from all newsdealers. 

I F  -y' O U U S E  
VALVE S . 
( \\\_\� -;;: \ \-' D.\,�\ �"r  \ � \.... _____ � ', -

,: __ _ _ _  J E N K I  N S B R  o s .  
71 J ohn st., New York. 105 Milk St., Boston. 

13 S. Fourtli St., Phila, 54 Dearborn St., Chicago. 
Imparts smoothness, cleanliness, and benefit to the 
teeth, sootbes snd strengthens the gums, and avoids MICROSCOPES Telescopes Spe('ta annoyances and positive injuries inflicted by bristles. c168, Thermometers-H! IT EI: O NOMICAL ? Barumel"" .J:hoIOf/!"!!-yhic OJ.ljit. for Amateurs, ]i'i.,d Imperishable holder costs 300. F'elt Polishers only need Glasa" ,tte. w .  H. Walm sley & Co. Philaaa.,Pa. be renewed, 18 boxed 200., each good for ten days' benefi· Mention this paper. Dlus. price list free. Send foi Special Bargain LiBt., cial nse. Test it andHiud
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N.s. �;c:r[;:;� l:e�;d St., 

" T' h . Ba I d · " i'llIJifw..-I<�' �!'i!i: S. 
A. " ·ee, ' · W I n LlilMlRg 5treetl and Erflctfllg " Gas and Water Works. ExMbited at the late American InsUtute Fair, New York. Manufacturers of A four horse-power engine in connection with storage Gas Machines for Lighting Dwell-batterYt -running 84 incandescent electric Ught& (Rond iP-gs, Millst and Public Butldings, :;Nl�::t::A��. N.��gc':.�)b:\i��!i�
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UWeg�� tured and guarant.eed by leum. Otis ' Brothers & Co. , 

Elevators and HO isting Machinery, 
3S PARK ROW, NEW YORK. 

�@WMBIA ESTABLISHED HALF A CEN1'URY. 
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pressure. Send for Lists. 

HAND, BURR & CO., , - 6ri and 61 6  Market St., Philadelphia, Pa, 

P.AT E N T S .  
MESSRS. MUNN & CO., in connection with the publi' 

catIon of the SCIENTIFIC AMERICAN. continue to ex
amine improvements. and to act &8 Solieitors of Patents 
for Inventors. 

In this line of busmes. they have had fOrty.-me llean' experience. and now nave unequaled taciliUes for the 
preparatlOn of Patent Drawings, Specitlcations, and the 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. 1\1 essrs Munn 4; 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues. A 8signments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free ot cnarge, on applicatIOn. con-
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t�b:�� �;,.iYg�t�: 
DeSigns, Patents, Appeals. Reissues, Infringements, AB
signments, Rejected Cases, Dints on the Sale of Pa
tents, etc. 

�ICYChES · ciE2 ou��ICn:LES � S'���ltTANDEHS GU��ED=HIGHEST GRADE 
ILLUSTRATED CATAlOGUE' FREE � - · PoPE MFG . Co. 

79 FRANKLI N ST· BOSTON 
BRANCH 1 2'wAR,R,EN ST. NEWYOR,K HOUSES l1291 'w A BASH AVE.CHICAGO. 

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

chaniCS, Builders, men of leisure, and professional 
men, of all classes, need gOOd ' books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
diJferent subjects, has recently been published for 
free circulation at the office of this paper. Subject.s 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
M lJ N N  & CO .. 361 IIroadway, New York� 

UARYI.�S " 'f IRE &BURGLAR . 

S A r- E: S  
�t..VE ���N��aVEMEN1S 
HOT rOUND It.f , n ilAKl:'s. ' ' 

OTHEn " a; Iio 
THAT Will W E LL REPAY AN 
INVESTI GATIO N By.Tt\.05EO��I�e: T O  S.EClrRt 
THE BE.SI ·SAFE 

MARiVlNSAFE co. 
N EW YO R K ,  P H I LA D E L P H IA, 

LON DON .  E N C LA N D .  

BICYCLES and TRICYCLES. 

• 
2O DIff'erent Styles. 

New and Second·hand machines bought 
and sold. Send stamp for largest Bi
cycle catalogue ever printed. 

J oh n  W i l k i nson Co" 
lilJ State Street, CbicaKo, Ill.  

R U B B E R  B E L  T I N C ,  PAC K I N C, H O S E .  
Oldest and I,ara-est Manut"actnrers in the United State •• 

V U L C A N I Z E D  RUBBER FA B R I C S  
For Mechanical Purposes. 

A:lr Brake ::a:ose 
A SPB(JIALTY. 

R U B B E R  MATS, 
R U BB E R  MATT I N C ,  

§I!f r u "  
r ::: j ,'" � 

r APRIL 14, 1888. 
We are _prepared to furnish the finest qnality of 

T H ROUGH PUNCHES and DIES for M ETA l, 
W ORK for t h e  manufacture of which we have un
equalled facilities. Henry Disston & Sons, Incorporated, 
Jobbmg Department. Front & Laurel Sts., Phil .... Pa, 

B U F FA L O  F O R G E  C O .  
M A K E  B E S T  l. I N E  

FORGES  B LOWERS  EXHAUSTERS 
" . ' .\ - � " �  D R I L  L S  " , ;;: "  '-\..\' \\'< 

HO W TG }lAKE AN INCUBATOR.-
Full directions, Illustrated with 7 figures. Also direc
tions for operating the apparatus. Cont.ined In 
SCIENTIFIO AMERICAN SUPPLEMENT, No,. 6 1 �. Price W 
cents. To be had at this office and from all newsdealers. 

A U T OMAT I C  CUT O F F  E N G INES .t't�t\\',t� �Ii A N U  F A G TtREO U P O N  S :: I E N T I F r :  A N D  PRAC T I C A L  P R I NC , P LE S 
I B A L L  E N G I N E  C O  E R I E  P A  

LEAD SMELTING. -A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Ramsay ; 
Illustrated with 9 engravings. Contained in SCIENTIFIC 
AMERICAN SUPPL>'MENT, No. 1> 9 3 .  Prico 10 cents. 
To be had at this office and from all neWSdealers. 

SY�AC��[ M�llH�lt I��� W��K� 
� B B U R N S P R O P "  

T H E F LO R I DA 
STE A M  H E ATE R .  

Will Never Rust Out o r  Explode. 
Sectional. Portable, Automatic. 

Magazine or Surface l!'eed. 16 sizes. 

Butler & Pieree IIfg. (lo'l 
SYRACUSE, N. Y. 

ESTA BLI SHED I S46. 
The 1II0st Popular Seientilie Paper in the World. 
Only 83. 00 a Yellr, inclndinl( Postaa-e. Weekly. 

:i� N nmbers Il Yell I'. 

This widely ch'cnl nled and splendidly Illustrated 
paper Is publlsb.ed weekly, Every number contains six
teen pages of usefnl infOlmation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam M achinery, 
New Inventions, Novelties in MechanIcs, Manufactures, 
Cbemistry, Electricity, Telegrapby, Pbotography, Archi
tecture. Agriculture . Horticulture, Natnral Distory, eto. 
Complete. List of Patents each week. 

Terms of SubsCI· l p t i on.-One copy of the SCIEN_ 
TIFIC A"ERICAN will be sent for one llear-52 numbers
postage prepaid.. to any subscriber in the United States 
or Canada, on receipt of three dol lnrs by the pub
llahere ;  six montbs ..... 1.liO: tlu:ee menths. fl.OO. 

Clnb ... -Spe<il&l rateB tor several names, &lid to POIIt 
Masters. Write for partlcnla"" 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender'. risk. Ad
dress all letters and make all orders, drafts, etc., pay. 
able to �"t.7NN &; CO., 

36 1 B roadway, N ew York. 
• 

T H E  
Scientific American Supplement. 
This is a separate and distinct publicatfon from 

rHO SCIENTIFIC AME RICAN. but is uniform therewltb 
in Blze, every number containing sixteen large pages full 
of engravings, many of which ,are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTl FIC AM ERICAN SUPPLEMENT Is published 
weekly, and include. a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinoipal departments of Science and the 
Useful Arts, embracing Biology. Geclogy, .M+neralogy, 
Natural History, Geography, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light . Heat, M echanical Engi
neering, Steam and Railway Engineering, M ining, 
Ship BuUding, .Marine Engineering, Photography, ' .. echnology, M .. nulacturing Industries, SaLitary En
gineering, Agricultnre, Horticulture, Domestic Econo
my, Biography, Medicine, etc. A vast amunnt of fresh 
and valuable information obtainable in no other pnb. 
licatlon. 

The 7II08t i�ant En�i""er!ng Works, Mechanisms. 
and Manufactures at home and abro&d are illustrated 
and described in the SUPPLEMENT, 

Price for the SUPPLEMENT for the United States and 
Canada. $5.UO a year, or one copy of tbe SCIENTIF£C AM
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.UO. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

M U N N  & Co . . 3 6 1  Broadway, N. Y .. 
Pllblishers SCIENTIFIC AMERICAN. 

• 

Builders Edition. 
THE SCIENTIFIO ' AMERICAN ARCHITECTS' A ND  

BUILDERS' EDITION I s  Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to abont two h undred ordinary book pages ; forming a 
large and splendid Maa-azlne ot A rchi tectnre, rich
ly adorned with elegant plate<! in C0101" , and with other 
fine engravings ; illustrating the most interesting ex
amples of modern Architecturul Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a vllriety of the latest and best plans for private resi
dences. city and country, including tho"e of very mod
erate cost as well as the more expensive. Drawings In 
perspective and in color are given, together with fuJI 
Plans, SpeCifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Cil"culal ion of any 
Architectural publication in t:b.e world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. We also send; free of charge. a Synopsls of }'oreign Pa

tent Laws, showing the COAt and method of securing 
patents in all the principal countries of the world. 

M1JNN ok (JO •• SoltcUors 0' Paien,., 
361 Broadway. New York. 
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