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THE MANUFACTURE OF YHOTOGRAPHIC APPARATUS.

Among all the pleasures enjoved by old or young, we
know of none more rational and elevating than that of
photography. It inevitably cultivates the love of nature,
elevates the standard of taste, beautifies the home, gives
pleasure to one’s friends; it brings to those who practice it
new associations, and tends to break up the monotony of
life and fill in the hours which, in all probability, would
otherwise be wasted.

Photography is a grand science, of great value to the
world as practiced by professionals, and it now has relations
to very many of the arts and sciences. Its present and
prospective capabilities will never cease to be a wonder to
us. The popularization of photography and its extended
practice by amateurs has, therefore, in a natural way,
given rise to a number of industries of no inconsiderable
importance and of large account in the aggregate. One of
these industries forms the subject of the accompanying
illustrations. They represent an establishment where are
made cameras of every grade and size, from the first-class
instruments used by professionals and many amateurs
down to the simplest outfit. It would require a volume to
adequately deseribe all the details of the business, running
as they do into many quite distinet specialties, but we will
note a few of the leading features.

The business requires the entire room of a factory
structure 60 by 124 feet on the ground and five stories
high, with a separate boiler house, in which are

placed the boilers, having the latest improved Hawley
down-draught furnace. The machinery of the works is
driven by a 120 horse power Corliss engine, and every im-
provement that modern invention has developed in ma-
chinery for working wood and metals has been adopted,
not only as an economic measure, but also to insure work
of the best style and finish. The building, as will be seen
by the illustration, is a modern, substantial factory build-
ing, with ample light and excellent ventilation ; in fact, it
is a model bLuilding for manufacturing purposes, in the
construction of which the comfort and convenience of the
workmen have been considered.

In Fig. 2 is shown an interior view of the woodworking
shop, in which are made the cases and all the varied styles
of woodwork required in the more or less expensive instru-
ments. Perhaps it will not be mnecessary to go into the
details of all the machinery used by this department, as,
with the exception of afew special tools, it is much the
same as that found in first-class cabinet factories.

The metal-working shop, which forms the subject of Fig.
3, is the department from which is turned out all the care-
fully made and well finished metal parts which are so
noticeable a feature of optical instruments. Many of these
metal parts being of peculiar form require special tools,
which have been devised for this particular use. The
(Continued on page 37.)
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PROBLEMS IN ECONOMICS.

We are apparently just emerging from a long
financial depression, which has more or lessaffected
every trade and profession, and the acknowledged
universal condition of the well-to-do, not less than
those in medium circumstances, is that of nnpecuniosity
or an approach to it. For more than twelve months,
or perhaps twice that length of time, the prevalent

as to how to retain it, and now when a great craze
seizes the public we are confronted by a curious
anomaly. Business men, clerks of both sexes, type-
writers, and even servants are ready with their hun-
dred dollars for investment in a wheel. Now this in-
volves two problews, one of which is to discover by
what argument the majority of the vast number of
purchasers convince themselves that they require a

T

f

pose.

It may very readily be imagined that a number, but
a small number, compared with the whole, want the
 machine for practical use, for it really accomplishes a
- saving in time, labor, and perhaps money. Some even
may require it for physical exercise, but the vast ma-
ijority purchase it as an instrument of sport or
pleasure.

Having decided, with or without reason, to own a
wheel, there seems to be no lack of ready cash for the
purpose. Now a hundred dollars is no inconsiderable
sum for the majority of such as buy wheels to expend
on a thing of that kind.
to pay a doctor’s bill, it would not be so readily forth-
coming. If, for prudential reasons, it should be buried
in the vaults of the savings bank, it would be deposit-

.|ed only with the feeling of suffering a present incon-

venience for a future convenience; but when it goes
for a bicycle it goes easy.

If the amount cannot be commanded in a lump, it
can be raised in installments, and so the hyndred dol-
lars is got rid of, but it is a hundred dollars all the
same.

money for the purpose, but there seems to be a lesson
to be learned from all this, which may be beneficial.

In purchasing a bicycle, have not thousands learned
that, in order to secure the money, they were obliged
to economize in one way or another, and in so econo-
mizing have they not found that they had been
indulging in many expanditures that might have been
avoided? Have they not found it easier to save a
hundred dollars than they thought, before they felt
they must do it for the indispensable wheel ?

-

SUMMER STUDY FOR CITY CHILDREN.,

In this hurrying last decade of the century, when
everybody is “tryiag to get time.” the problem of
w here the young may get it has been partly solved
by shortening the hours spent in the school room. The
daily session closes in popular city schools at one
o’clock. Thus time is found for riding and dancing
lessons ; for fairs, parties and the theater; for ball
games and gymnasium practice; for private theatri-
cals, candy pulls and the other amnusements which
somewhat relieve the monotony of school life.

In private schools, the year begins late in Septem-
ber, or, as in New York, the first or second week of
October, and closes early in June. The summer vaca-
tion is, therefore, from three to four months long.
During nearly all of this time, a considerable nuwmber

; of families are settled in the country to lead fairly

regular lives.

It is thus that the children can best recruit for an-
other winter of study and amusement. To parents
who make this rational provision for their children,
and who have thus, also, time for reflection, must
sometimes come the questions: ‘‘When are my
children to get an education?” ¢Is the best pre-
paration for study in the winter, total suspension of
directed mental activity in the summer ?” *Is it wise
to allow the vacation to be spent in carrying out
programmes for each day in the week of diversions
such as tennis, driving, dancing, rowing, sailing, wheel-
ing, riding, shooting ?”

‘Would not all this exercise be just as beneficial and
enjoyed with even more zest if say two morning
hours, five days in the week, were devoted to regular
study ?

It is for boys and girls who have no taste for books,
who never turn to one for companionship, that regular
mental work is most desirable.

How necessary for usefulness in life is the equipment
of a well disciplined wind.

Summer study can easily be adapted to the needs of
the pupil, and the proper teacher will see that it is
made attractive. If, during theschool year, the pupil
has from any cause lost progress, the time cannot be
I so well spent as in making good these losses, so that he
|may start in the autumn on an equal footing with his
classmates. If, from lack of capacity, poor teaching
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practice has been that of economy, the expenditure of -
a dollar has been preceded by all sorts of calculations:

wheel, and the other is by what process do many of !
them produce the amount of cashrequired for the pur-:

If the amount were required -

We are the last to find fault with this particular:
craze, and we do not advise against the expenditure of ;

ematics, where they are most likely to be found, in
grammar or any other study which have not been un-
derstood, this is an opportunity to review them and
-bhave the rough places made sinooth.

A good beginning in a language may be made in a
suminer ; or the foundations having been previously
laid, a book of Ca&sar or Virgil may be read, or two or
i three plays of Schiller or Moliere.

But for the study of science it is the very best time
of year, and offers in every respect the best conditions
ever to be had by pupils who live in the city. Many a
-stone wall is not only picturesque, but the burial place
jof fossils which are a clew to the geologic history of
the ground whence they were gathered. What a pity
not to learn it, when one way so easily ! Even to chil-
dren under twelve, elementary lessons in botany and
zoology may be wade delightful.

Tracing the life of a dandelion from its early leaves
toits winged seeds, and learning the oyster’s place in
the animal kingdom and the delicacy of its organs,
amounts to discovering two new worlds to a child who
has never known what the dissecting knife and the
microscope may reveal.

The fact is that Earth’s everyday wonders are as if
they were not to thousands of grown people for lack of
early eye opening. The actual knowledge to be gained
in a summer of the classification and peculiarities of
plants and animals is not half so valuable as are the
incidental lessons in observation sure to be gained.

Tests of Agricultural Implements.

Bulletins No. 4 and No. 7 0of the Utah Experiment
Station contain interesting results from tests of draught
of farm wagons. plows, mowing machines and harrows,
as measured by a self-recording dynamometer.

The conclusions as stated in these bulletins are as
follows :

That colters add to draught of plows by some 15
per cent. That trucks or wheels under the end of the
plow beam decrease draught by about 14 per cent, add
uniformity to the furrow and lessen the work of the
plowman.

‘When the traces are not in line with the draught of
the plow the draught is increased.

Lenthening the hitch slightly decreased the draught.
. A share badly sharpened increased the draught 36 per
cent over a new share. A dull share drew harder than
a sharp one, but not as hard as a badly sharpened
share. Draught decreases with the depth and with
the width per square inch of soil.

Walking plows gave slightly less draught than
sulky plows with rider. Sulkyplows drew easier down
hill, but much harder up hLill than walking plows. A
share straight on its lacd side and bottom took land
well and gave a slight decrease of draught. A loss of
draught was found on a sulky plow when its adjust-
ment to take land was made from the pole.

A wagon with fellies 114 inches wide drew on moist,
but close, blue grass sward 41°'6 per cent harder than
wheels with fellies 3 inches wide. On a dirt road,
slightly moist, the narrow tires drew 12°7 per cent
heavier than the wide tires.

Draught on plank road is one-fiftieth of the load,
and not one-seventh of the draught on a dirt road in
its ordinary condition after a rain.

A load over the hind wheels drew 10 per cent easier
than over the front wheels.

Lowering the reach, or the coupling pole, on the
hind wheels decreased draught ; wagons draw easier
when the traction has an upward incline, and harder
when horses are hitched to the end of the pole.

Loose burrs reduced draught 45 per cent.

Au old mowing machine repaired drew easier than a
new one.

The draught was 87 per cent greater for a well
sharpened sickle than for one more nicely sharpened.

A pitman box set tight gave less draught than one
set quite loosely.

When cutter bar is not near right line with pitman
rod the draught is increased.

When guards are out of line the draught is in-
creased.

When cutter bar inclines upward draught is de-
creased.

‘When the sections of the sickle do not strike in the
center of the guards the draught is increased.

The draught was decreased ten pounds by the driver
walking.

A loss of force was observed when the wheel at the
end of cutter bar failed to work well,

b

Muck Land on Fire.

For three months a Blackford County, Ind., farm
has been burning underground, and it has been im-
possible to extinguish it. The farm i®r owned by Frank
Williaws, auditor of Wabash County. Mr. Williams®
farm contains sixty-six acres of muck, which, when
dry, will burn like sawdust. Three monihs ago fire
started in the muck land. Little attention was paid
to it until within the last week, when it was discov-
ered that the fire was burning under ten acres and
was still spreading. Within the last few days the ten

1o or overcrowding in clagses, there are subjects in math- acre patch has been a glowing furnace.
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Reis’s Place in Telephony.
BY A. E. DOLBEAR,

In the German exhibit at the world’s Fair at Chi-
cago was displayed a bust of Phillipp Reis, of Fried-
erichsdorf, Germany, and it was labeled with a card
stating that he was the inventor of the electric speak-
ing telephone. A monument built by the German
people in his memory bears the same statement as an
inscription. Reis’s work on the telephone was all done
between 1860 and 1863, yet in this country we have
heard of him chiefly for what it has been alleged he
did not do. Within a year or two it has been written
in good English by persons who certainly ought to
know, that Reis’s telephone was only a tone telephone
which would reproduce sounds of various sorts but not
speech, and this in spite of the fuct that Reis said
emphatically in one of his lectures that *‘ words even
were reproduced” by his apparatus, and in spite of the
explicit testimony of a good number of persons yet liv-
ing who were witnesses of his work in his own hands
that they heard it transmit speech, such for instance
as Prof. Quincke, of Heidelberg, Dr. Messel, of London,
Dr. Hagen, of Cambridge, Mass., now deceased. The
question is not as to whether the speech was transmit-
ted well or ill, but was it transmitted at all. If it was
transmitted at all, then he was the inventor of the tele-
phone. Improvements might come, but theapparatus
to be improved was already invented. Henceforth it
was simply a question of relative efficiency.

After improvementsin both transmitter and receiver
had been made and the telephone became of commer-
cial importance, the owners of the improvements saw
that to hold a monopoly on the business it wasneedful
to show that Reis did not invent a speaking telephone,
and to accomplish this, technical advantage was taken
of every available thing. Reis’s description of his
apparatus was strained beyond measure, his plain
statemnents were ignored, the direct testimony of eye
and ear witnesses was not allowedto be heard, and as
Reis himself was dead, he could not be heard. Worse
than that, inventors were allowed to patent apparatus
which embodied what Reis showed in his, without any
improvement, if the description of it and its mode of
operation was different from Reis’s. As proof of this,
compare the apparatus described in the famous Ber-
liner patent about which there is now so much concern
—a patent which was applied for in 1877, and issued in
1891. There is not an essential thing in that which
was not shown in Reis’s devices, and for the purposes of
speech transmission the latter will work as well as the
former; but they are described in terms which will
apply equally well to Reis. Now a change in descrip-
tion of a piece of apparatus does not make a change in
its mode of operation. The latter is automatic. That
which makes the transmitter of to-day better than the
Reis transmitter is the substitution of hard carbon,
and nothing else, in the same place and for the same
purpose for platinum which was used by Reis. If Reis
had chanced to employ such earbon in the place of
platinum, he would have had a good speaking tele-
phone, and he might have deseribed its mode of opera-
tion just as he did describe his platinum-tipped elec-
trodes.

The whole stress of the controversy was not upon
the apparatus and its necessaty automatic action, but
upon Reis’s description of its mode of operation, and
80 successful was this attempt that one judge declared
that ‘‘a century of Reis would not make a speaking
telephone.” This can only refer to the description,
not to the apparatus, for, as I have said above, the
substitution of a bit of hard carbon for the platinum
terminal would bave made a perfect transmitter.

Who made that substitution? Neither Bell, nor
Blake, nor Berliner, nor Edison, but Hughes, of Lon-
don, and he gave it to the world. Like many another
testamentary gift, the legatee failed to receive the
legacy through crafty legality.

Again, in 1866, Mr. Yates, of Dublin University. while
experimenting with Reis apparatus, placed a drop of
water between the terminals of the transmitter, for the
express purpose of preventing the abrupt breaksin the
current, and succeeded in transmitting speech perfect-
ly, as one can see would be the case. There wereseveral
witnesses of this living when the telephone cases were
being heard here and abroad, but their testimony was
excluded. Nothing would answer but the printed
page, printed at the time ; and as it happened the ex-
periment was not described, only remewbered, it fol-
lowed that what was good enough for true history was
not good enough for law.

Once more. Emphasis has been put upon the state-
ment that the inefficiency of the Reis transmitter is
due to its breaking the current at every vibration, so
it can only transmit pitch and not speech, whereas it
is easy to show it is nothing of the sort ; and that when
the transmitter is spoken, to gently it transmits fairly
well, in spite of the breaks which may occur. Sud-
den breaks in the current make so strong a sound in
the receiver of any type as to persist in the ear for an
interval long enough to drown weaker soundsif they
be present. If the Reis transmitter be provided with
a shunt circuit, so there will be a current in the receiv-
er all the time, whether the movable terminals be in
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contact or not, one may discover at once whether the
apparatus works the way it has been alleged to work
and as the courts have decided it does work. One
may hear and understand nearly everything said, and
this proves that the Reis transmitter has the proper
microphonic action. This does not make it a commer-
cial instrument, but it serves to show that all the
arguments made against it were wrong and were
based upon untrue assumptions.

Many substances have been tried in the endeavor to
find a substitute for hard carbon. None have been
found its equal for such a purpose, but the metal
osmium works fairly well, while silicon and boron, the
chemical relatives of carbon, can also be used.

Some day the whole story of the telephone will be
written. Distinetions will be made where they exist
and where they do not exist ; identity will be noted.
It is now very certain that then there will be no need
tochange the inseription upon Reis’s monument.—The
Electrical Engineer.

—_—— - ———
Professor Framnz Neumann,

Professor Neumann, the eminent physicist and math-
ematician, died on May 23 at Ko&nigsberg at the age
of ninety-seven. At a recent meeting of the Paris
Academy the secretary, M. Bertrand, in announcing
the loss the academy had sustained by the death of
such a distinguished correspondent in the geometry
section, pronounced the following short éloge on Pro-
fessor Neumann’s contributions to knowledge :

‘*Franz Neumann, professor of physics and miner-
alogy at the University of Konigsberg, mmade his début
in science more than seventy vears ago by some beau-
tifnl works on mineralogy. 8Soon after he directed his
studies toward physics, and by an admirable * Mémoire
sur la Théorie des Ondulations,’ which was presented
to the Berlin Academy in 1835, he took his place among
the masters of science. Neuwann, like Cauchy, but by
very different means, was led to consider luminous vi-
brations as taking place in the plane of polarization,
while Fresnel thought them perpendicular ; he knew
how to follow in the most minute details, always in ac-
cordance with the observation, the mathematical con-
sequences of his hypothesis. But Fresnel’s theory is
not contradicted by any of the experiments ; so doubt
continues, and the everrenewed discussions, whatever
their conclusion may be, will remain a noble homage
to the man of science and profound physicist who was
the first to start them.

‘* Neumann’s memoir on induction showed again the
great mathematical skill of its author. In it Neumann
translated by general formula the discoveries of Fara-
day and Lenz’s laws ; it is to him that we owe the ex-
pression of the potential of a system of two closed cur-
rents of which merely the existence, independently of
the very elegant form which he has given it, has played
such a great part in science.

‘‘Franz Neumann was a great professor. Even at
the age of ninety he attracted numerous auditors ; his
lessons, received and written out by learned students,
have been studied in all the universities of Europe.
The study of physics was his aim ; but when he came
across a flne mathematical problem he excelled in in-
teresting his auditors by initiating them occasionally
into the highest theories of analysis. 1t is with justice
that in 1863 the section of geometry, mnaking amends
for a long neglect, elected this illustrious physicistinto
the Academy.”

The Effeet of Volcanic Action Upon Earth
Currents,

Signor L. Palmieri, of the Vesuvius Observatory, has
taken observations during the past six years upon the
action of earth currents on a telegraph line extending
between the observatory and Resina. He has found
that when Vesuvius is inactive or during periods of
minimum activity, the earth currents flow upward, ir-
respective of the azimuth at which the wire is placed,
increasing and diminishing in versely as the activity of
the volcano. When this activity reaches a certain
point the currents cease, and if the volcanic action still
further increases, the earth currents begin flowing
downward, increasing with the activity of the crater.
The experimenter, therefore, concludes that in the case
of wires inclined to the horizon and out of the reach of
voleanic interference the earth currents flow upward
in whatever azimuth the wires are placed.

— e r-—

The National DMNeet of the League of American

Wheelmen.

The National Meet of the League of American
Wheelmen was held this year at Asbury Park, N. J.,
where the visiting wheelmen, who numbered thou-
sands of ladies and gentlemen, enjoyed the bracing
sea air and ocean bathing. The place is admirably
adapted for a bicycle meet, as the roads are superb
and large hotelsnumerous. Almost every club through-
out the country seems to have sent representatives:
The Denver wheelmen, seventy-eight strong, attracted
much attention, and were pronounced the best dressed
men at the meet, and, for numbers and appearance,
the delegation from Colorado took the prize at the
great parade which occurred July 9.
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Biecycle Notes,

The doorkeeper of the Belgian Chamber of Deputies
has provided a rack on which members can dispose
their wheels upon arrival, for a large number of them
have now adopted the practice of taking a morning
spin before the opening of the sessionand arsiveat the
Legislative Palace mounted.

An efficient electric bicycle lamp has been devised
at last. The electrical part of the lamp is a dry bat-
tery composed in some cases of three shells one-half
inch in diameter and four inches long and in others of
six of these shells. A continuous light is furnished for
one hundred and forty-four hours without recharging.
The current is regulated by means of a switch ; the
lamp can be recharged at a cost of twenty-five cents
by purchasing of local agents onc more of these shells,
just as a man buys cartridges for a gun. The advan-
tages of the lamp are that the vibration does not affect
the light at all and there is no smoke, no leakage and
no odor about it and it is far more reliable than the
ordinary bicycle lamp.

Private Arthur E. Weed, of Company F, Ninth
Infantry, left New York on a bicycle at 3 P. M., June
25, 1895, with a message to Col. Kline, at Madison Bar-
racks, reached Sackett's Harbor at 20 minutes to 4
June 29. Starting on June 9, Lieut. Wise and Private
Weed made the trip from Madison Barracks to
Governor’s Island in eighty-eight hours. The return
trip made by Weed alone was made in ninety-six hours
and forty minutes. The distance is 397 miles. Weed
rode a twenty-one pound wheel and carried the regu-
lation soldier’s equipment, which weighs thirty-five
pounds. Backett’s Harbor, where Madison Barracks
are located, is 10 miles west of Watertown, N. Y.

The Customs Department of Canada has decided
that tourists’ bicycles may be admitted free of duty on
affidavit that the machines are the rider's personal
property, and not brought into Canada for the pur-
pose of sale.

The injustice of reguiring cyclists to carry lamps at
night while other vehicles are not required to do so
bas been recognized in New York City. Mayor Strong
has signed the Vehicle Light Bill. All passenger cabs,
hacks and buggies will now have to have a lighted
lamp at night the same as a bicycle.

An interesting test case came to an issue in Chicago
July 1, when Judge Payne denied the bill for an in-
junction restraining the owners of the Fort Dearborn
office building from interfering with a tenant while
taking his bicycle to his office on the twelfth floor of
the building. The judge, who is himself a wheelman,
held that the bicycle was a vehicle not different from
a horse and buggy as far as the right to exclude from
the premises was concerned, and that the owners of
the building have a right to make regulations regard-
ing the admission of vehicles.

Perley Burritt arrived in Chicago at 12:45 o’clock,
June 28, completing a ride on an eighteen pound bicycle
from Jacksonville, Fla., to Chicago. The total dis-
tance covered was 1,385 miles. Burritt started on his
ride on June 13, at 6.20 A. M. Burritt says that the
ride was undertaken for pleasure. When he started
on his ride he weighed 100 pounds. He gained twelve
pounds on the trip. He carried baggage weighing
twenty-five pounds strapped on his back.

A coupler by which two bicycles can be attached
side by side is being introduced in New York City.

A dispateh from Waltham, July1, states that Arthur
W. Porter, of Waltham, the crack cyclist, did amilein
the face of a strong wind in 1: 51 4-5.

Well authenticated stories about the scattering of
tacks for the evident purpose of puncturing tires come
from various places. It caused havoc at Sag Harbor,
Sunday, June 23, where some person strewed tacks
over the road with a liberal band. Of fifteen wheel-
men who reached the hotel at Sag Harbor, every one
had a puncture and some had three or four. Thisform
of malicious mischief should be severely punished.

The sum of 100,000 marks was included in the Ger-
man Army estimates, the present year, for the supply
of bicycles to the army. Two wheels are assigned to
each battalion. The bicyclesare to relieve the cavalry
of a great part of its intelligence duty and to take the
place of mounted orderlies. An Austrian officer has
recently invented a military bicycle with which a very
high speed bhas been obtained. The peculiarity of
this bicycle is that the saddle is placed very low.
The Russian, Portuguese and Belgian armies bhave
now adopted the bicycle, regular instruction, practice
and drill being provided for.

Military experts believe that there are few parts of
any civilized country where a wheelman cannot in a
day coverat least twice the distance possible to a horse-
man and in several consecutive days’ riding the differ-
ence is still greater. The wheelinan can go across coun-
try or over almost any line practicable for a mounted
man and often where the latter could not go, though
of course good roads are desirable for bicycles as well
as for ammunition or baggage trains. The wheel can
be easily lifted over stone walls or high fences, and un-
less the ground has been too recently tilled or the
grass js too high, most open country is found to be
practicanle for the expert army wheelmaa.
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AN IMPROVED WINDOW SHADE.

The shade shown in the illustration consists of a
series of sections, each capable of movement to or
from an adjoining section, all of the sections being
simultaneously adjusted in a simple and easy manner.
The improvement has been patented by Mr. Joseph
Eckert, of No. 1127 Park Avenue, New York City. In

TV v

ECKERT'S WINDOW SHADE.

Fig. 1 all the shade sections are drawn up and stand
at right angles to the window, and in Fig. 2 they are
down and held at a slight inclination, to regulate the
admission of light and air. Projecting from a rod
journaled at the top of the window frame is a series of
U-shaped guides, and in a socket in the window frame
over each guide is journaled a hanger or bracket whose
lower horizontal member carries a drum or hollow
spring curtainroller, the tendency of the spring being
to maintain the shade section rolled up, although the
shade remains in such position as it is placed when
pulled down. A cord at one side of the window is
connected with the pawis of all the spring rollers, and
by drawing upon the cord the varions shade sections
will be simultaneously; raised by their several springs.
Each hangeror bracket is held normally in a position
to overlap the other by a spring coiled around its
upper member in the socket, but in order that the
shade sections may be carried to any desired angle, a
bar pivotally connected with and extending across the
upper horizontal members of the hangers is connected
by a link with a cord extending over pulleys and down
at one side of the window, the lower end of the cord
having open links or loops for engagement with a but-
ton on the window frame. When this cord is left free
the springs controlling the brackets cause the shade
sections to overlap each other and stop the admission
of light as would a one-piece shade. The bottom rails
of the shade sections are connected together at their
inner and outerends by pivotally attached longitudinal
bars.

A SWINGING SEAT FOR AGRICULTURAL IMPLEMENTS.
A seat in which the motion of the machine and the
inequalities of the ground will be but little felt, the

BEYER'S AGRICULTURAL MACHINE SEAT.

seat being also adjustable to suit riders of different
weights, has been patented by Mr. Louis Beyer, Jr.,
of Calumet Harbor, Wis. Mounted on either the front
or rear axle is a hoop or. bow spring. through which
passes a seat beam supporting the seat on a spring
shank at its rear end, the forward end of the beam
passing through a sleeve connected by a link to a

sleeve on the tongue or on the reach., The upper
sleeve has a set screw or pin to enter one of several
holes in the seat beaw, and the sleeves are adjusted
backward or forward according to the weight carried
in the seat. The seat beam is suspended in the hoop
spring by links, whose upper ends have eyes secured
to horizontal segmental meshing gears journaled in
the upper portion of the hoop spring, one of the gears
having a handle. ‘By moving the gears to carry the
upper ends of the links together to the center of the
spring, which the rider may do without leaving his
seat, a pendulum springing swing movement is ob-
tained, designed to counteract any unevenness in hill
work, the vertical position of the links being designed
to afford ample elasticity in ordinary rough ground,
retaining the seatessentially level and unaffected by
the motion of the machine.

il
-

A CARRIAGE AND WAGON BRAKE.,

A convenient and readily attachable brake device,
which may be applied without interfering with any of
the usual running gear, is represented in the accom-
panying illustration. It has been patented by Mr.
Henry C. Chamberlin, of Lanesborough, Pa. Fig. 1
shows the application of the device on a carriage, Fig.
2 representing the connection of the brake band lever
with a link whose other end is connected with a lever
in reach of the driver. Attached to the wheel spokes
by a clamping plate, and surrounding the vehicle hub,
is a friction hub, with cylindrical flange to atford a
friction bearing, and on the axle is clamped a bracket
arm on which is pivoted a lever, to whose outer end is
attached one end of a friction band, adapted to sur-
round the friction hub, the other end of the band be-
ing affixed to the rear end of the bracket arm, which
extends under the hub. It will be readily seen that
the driver, by the movement of a hand or foot lever

-
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CHAMBERLIN'S BRAKE.

connected with the other end of the link which extends
to the brake lever, will draw the friction band closely
around the friction hub to retard or stop the wheel.

el

English Patents,

It appears from the twelfth report of the comptrol-
ler-general of patents, designs, and trade marks that
last year 25,386 patents, 21,230 single designs, and 8,013
trade marks were applied for,the number of patent ap-
plications being the largest in the group, though this
was not the case with regard to the other figures. Of
the 25,000 odd patent applications, 500, or 2 per cent,
were made by women, about 100 being inventions con-
nected with articles of dress. The number of readers
frequenting the Patent Office library showed an ad-
vance upon the previous year, 113,374 persons having

availed themselves of its use.

AN AUTOMATIC LIFE GUARD FOR CARS.

This is a device designed to prevent the injury
of any one, child or adult, who may be caught
in the path of a moving car, by picking up and
safely carrying the individual until the car is
brought to a standstill, the body being so caught
and held in an elastically suspended basket that
contact with the drawhead, dashboard or wheels
is impossible. The improvement has been pa-
tented by Miss Clara M. Beebe, of Elmira, N. Y.
Connected by means of semi-elliptical springs,
with arms which extend beneath the car, is a
forward buffer having curved arms at its ends
and a pneumatic cushion across the front, the
device being shown applied to a car in Fig. 1,
and Fig. 2 representing a bottom plan view,
The arms extending beneath the car are braced by
cross rods, one of which serves as an axle for front
guide wheels, and on the rear ends of the arms are
staples engaging loop-like hangers secured to a trans-
verse swivel plate, which has a central bearing plate
fastened between the car timbers, so that in rounding
a curve the apparatus carried by the buffer arms has a
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free movelnent in front of the car. Uprights secured
to the buffer arms in front of the dashboard carry a
transverse rod fromn which is suspended, by means of
springs, a cross bar to which is secured the frame of a
wire basket having a curved or dishing bottom, and
supported near its front edge by curved springs fast-
ened to the buffer arms, the basket being thus yield-

BEEBE'S AUTOMATIC LIFE GUARD FOR CARS.

ingly supported at the back and at its lower front
end. Handles on the buffer ars facilitate the shifting
of the device from one end of the cartotheother. Ina
patent which has been applied for, the inventor pro-
vides a further improvement designed to pick up a
person prostrate on the track, without rolling the
body along, the device being called into instant use
by a touch of the motorman’s foot, and as quickly
withdrawn when no longer needed.

Hydrogen Peroxide as a Preservative,

According to Barbi (Pharm. Centralh., vol. xxxvi,
p- 307), hydrogen peroxide is one of the best, least
harmful and most convenient agents for preserving
sirups, wine, beer, cider and vinegar. For this pur-
pose 10 gm. (214 fl. dr.)of the commercial peroxide of
hydrogen may be added to each liter (say one quart)
of the article to be preserved.

-

A HAND CRIMPING TOOL.

To quickly and firmly erimp a cap on an oil can or
other receptacle, the simple hand tool shown in the
engraving has been patented by Mr. John Wood, of
Seventh Street and Jackson Avenue, Long Island
City, N. Y. The toolis represented in use in one of the
views, the other view showing the caps employed and
a section of a can top with its cap crimped on. A
flanged crimping disk is adjustably mounted to rotate
loosely on the lower end of a stock in which is a pivot
on which are fulecrumed two hand levers, the lower
end of one lever carrying a crimping roll which rotates
and slides loosely, and the other lever having a forked
lower end adapting it to similarly carry two erimping
rolls. Each erimping roll has an annular flange, and is
held down by a coiled spring to pressupon the annular
flange of the crimping disk, the springs normally ex-
erting a pressure on the lower ends of the levers to
move their handles apart. When the cap is placed on
top of the can and the tool applied, as shown in the
illustration, the hand levers are in an outermost posi-

‘WO00D’S HAND CRIMPING TOOL.

tion and the crimping rolls do not touch the flange of
the cap;buf on pressing the handles together the
crimping rolls move inwardly, and their flanges travel
on the flanges of the crimnping disk, causing the flange
of the cap to turn in under the flaring mouth of the
spout, the operator at the same tinie turning the tool
to crimp the cap in place all around.
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THE MANUFACTURE OF PHOTOGRAPHIC APPARATUS.
(Continued from first page.)

remaining illustration on our first page shows the
hand camera department, in which are put together
the various kinds of hand cameras for which this
establishinent is noted. We give illustrations of some
of these hand cameras to show their convenient form
when in use and their compactness when folded.

The Premo, shown in Fig. 5, is a complete and prac
tical band camera, having all the recent improvements,
including the swing back and rising and falling front.
It is arranged to receive
a tripod on two of its
sides. The view finder
is attached t{o the bed,
and is reversible. The
ground glass screen has
anew device, which pre-
vents it from closing on
the withdrawal of the
plate holder, so that the
latter may more readily
be reinserted. A touch
on the spring button
closes the screen for
focusing, and causes it to exert a pressure on the
holder. Either glass plates or cut or roll films may be
used in this camera.

Fig. 6 represents the long focus Premo closed, opened
as an ordinary folding camera, and also arranged for
extremely long focus. This is a newdevice, which will
be readily understood and appreciated by the photo-
grapher, who has often failed of securing possibie re-
sults for the want of a few inches wmore of camera
bellows.

We give in Fig. 7 an illustration of a Premo camera
adapted for stereoscopic work. This camera is designed
to keep pace with the reviving interest in stereoscopic

Fig. 5.—PREMO HAND CAMERA,

OPEN.

Fig. 6.—_LONG FOCUS PREMO CAMERA.

views. The stereo lenses are matched and provided
with a double shutter, designed especially for this
use.

In Fig. 8 we give an illustration of the Carlton twin
lens camera. This instrument will be appreciated by
those who -desire to practice photography under the
most favorable circumstances. It hastwolenses of the
same focus, one placed above the other, the lower one
forming the picture on the plate, while the upper one
forms an image on the ground glass at the top of the
camera, the glass being of the sawme size as the plate.

Fig. 10.—TESTING DEPARTMENT.

The ground glass screen is covered by a lid, which,
when raised, forms a shield at the top and sides, which
rendersthe image very distinet and clear. Thelid hasa
mirror on the under side, which is used for viewing the
image when the camera is reversed for vertical views.

The folding Premier, one of the standard instru-
wents made in this establishment, is known the world
over as a first-class practical camera. It hasa finelens
and an efficient shutter. It is a favoriteformof camera
among amateurs.

In Fig. 9 we have shown some of the fine large
cameras made at this factory. Whil® these cuts give
an idea of the
shape and gen-
eral appear-
ance of these
instruments,
they do not
convey a fair
impression of
the finish.

In Fig. 10 we
have shown a
view in the
testing depart-
ment, where
every camera
is subjected to severe tests, both as to its mechanical
and optical parts

In Fig. 11 we give a view in the shipping department,
which conveys an idea of the activity whic:h here pre-
vails. Besides the various kinds and sizes of cameras
made at this fac-
tory, there are a
number of excel-
lent forms of tri-
pod, adapted for
the several forms

Fig, 7—PREMO0 FOR STEREOSCOPIC
WORK.

Fig. 9—FINISHING LARGE CAMERAS,

The Scientific American Cyclopedia of Receipts,

The Home Journal for July 3, 1895, says of the
SCIENTIFIC AMERICAN Cyclopedia of Receipts, Notes
and Queries : “ After a use of several years, we can say
that we know of no single volume which contains such
a large body of practical information of value to the

Fig. 8.—CARLTON TWIN LENS CAMERA.

household in all its departments and to the amateur
craftsman or mechanic. Not a single receipt has

failed, nor is there an imaginable inquiry within the
realm of domestic science or industry to which this
book does not satisfactorily respond. It is a volume

ofcamera; also plate holders, printing frames, and a ] that will save its cost many fold, while to open and

large number of accessories manufactured by them.

read it at random is to make an invariable and certain

The Rochester Optical Co., of Rochester, N. Y., whose | addition to one’s knowledge.”

factory forms the subject of our sketches, was founded
and is owned and managed by Mr. W. F. Carlton,
who has shown great business enterprise and acumen

A SMALL electric lamp is being used instead of a
bell in some telephone exchanges in England. The

in discerning prospectively the needs of both profes- | call for connection lights the lamp.

sional and amateur pho-
tographers, thereby gain-

inz for himself a large and
well deserved patronage.

Pig. 11, SHIPPING DEPARTMENT.
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Machinery as an Educator,

In looking at a complex piece of machinery, such as
the great triple-expansion engines of a high-speed
modern ocean racer, the first feeling of the uninstruct-
ed layman is apt to be that of confused awe. The
huge mechanism appears tohim as aleviathan, a great
brute force, trained by man and under hiscontrol, but
yet ready to strike down ruthlessly any one who shall
get in its way. Education is about the last function
that one feels ready to attribute to it. Yet in the En-
gineering Magazine, May, Alexander E. Outerbridge,
Jr., tells us that 4 machine is a great eduecator, and he
ranks its work in this line as of a very high grade.
His ideas, which are worthy of careful attention, are
given in the following extraets which the Literary
Digest quotes from his article. The Literary Digest,
by the way, is one of the most interesting weekly pa-
pers that comes to this office.)

“ An impression prevails in the minds of many in-
telligent people, more especially, perhaps, among
those who are not directly engaged in mechanical pur-
suits, that the tendency of modern methods of manu-
facture in the substitution of machinery forhandlabor
is detrimental to the intellectual development of the
wage earner, in that it makes him an automaton,
like the machine which he tends; that the workmanin
a great factory loses his individuality; that the handi-
craftsman of a former generation has disappeared, and
that his successor is a mere marionette, to whom the
gift of brains is a superfluity.

“ It is the object of this paper to present briefly a
different and, in some respects, a novel view of the edu-
cational influence that wachinery exerts upon the
mental and moral development of the workingman,
and to show that the introduction of new inventions,
so far from being an oppression to the wage earner, is,
in fact, his greatest boon. These conclusions, which
are the result of daily observation for a number of
years in alarge industrial works, are at variance with
the opinions of those theorists and ecouomic writers
who maintain that mechanical oeccupation is neces-
sarily narrowing to the intelleet. . .

I am satisfied that an insensate machine, in the
material combinations of which, however, the skilled
designer ‘has embodied his own mental faculties, so
that it is constrained to do his will when power is ap-
plied,’ performing accurately the most complex opera-
tions, exerts a stimulating educational influence upon
the care-tender, even though he may be an illiterate
man or boy entirely unconscious of this influence. If
you give a boy of average capacity the simplest routine
work to do in connection with a machine—it may be
merely to feed it with raw material—he will, at first
perhaps, perform his task in a perfunctory manner,
taking little interest in the work and having no com-
prehension of the mechanism of the machine. Little by
little, however, the constant repetition of mechanical
movements, producing always one uniform result, itn-
presses itself upon his latent powers of observation and
comprehension, the underlying principles and hereto-
fore hidden motive of the seemingly inexplicable com-
bination of wheels and gears is revealed, and simple
order is evolved out of complexity; a new interest is
developed and the boy becomes an intelligent ope-
rator. . .

* The educationalinfluence of mechanical occupation
upon the workingman is strikingly illustrated in
another manner. You will find in all large industrial
establishments employes who exhibit as much skill in
their special work as that of well known original sci-
entific investigators; they are daily performing opera-
tions as delicate in their way as the work of the micro-
seopist, and with a degree of accuracy amazing to the
novice. Take, for example, the simplest operation of
calipering a tube or measuring a rod, and you will
find mechanics dealing quantitatively with minute
fractions of an inch which ordinary people totally dis-
regard.”

That all this close relationship between machine and
operator has its educational value no one can doubt.
But Mr. Outerbridge goes farther, and pursues his sub-
ject into a realm that harsh crities might be tempted to
call that of fancy. A machine, he says, is in a certain
sense the representative of the hnman mind that con-
ceived it. He states this as follows :

‘1 believe that every novel machine possesses some-
thing of the personality of its creator. I believe,
furthermore, that it is possible to trace through. the
machine, back to the inventor, a positive and continu-
ing influence of his mind upon the mind of the ope-
rator.

“1 believe that the special mental development of
the present generation of American engineers and me-
chanics may also be traced through historical relies to
the subtile quality of mind with which famous Ameri-
can inventors have endowed their creations. These
forees have been silently working to mould the minds
of men in characteristic grooves, so that it is as impos-
sible to mistake a purely American machine for a
foreign production as it is to mistake a Chinaman for
an Indian. This characterization may be even more
sharply defined. It is not an unusual observation
among mechanical experts to-day that machines pro-

duced byone establishment may often be distinguished
from similar machines of another make (without the
aid of any name plate) through a peculiar ‘something *

which the Frenchman expresses with a shrug and ¢ Je
ne sais quoi.’ *

THE ELECTRICAL CONDUIT SYSTEM IN NEW YORK CITY.

In the city of New York some of the principal lines of
street railway carsare at present operated by wire rope
cables. This is an effective system when it is in good
running order, but it is liable to breakage of wires,
causing frequent interruptions, during which all the
cArs on a given section come to a standstill.

In the northerly section of the great city the over-
head trolley has been introduced. But in the south-
ern or more thickly populated portions, such trolley
is considered undesirable, and a new electric line, in
which the electric conductors are placed underground,
has lately been inaugurated and the working proves
to be highly successful.

The conductors are arranged within a slotted tube
or conduit, which is located in the middle of the
track. The appearance on the surface of the ground
is similar to the cable systemw.

Projecting down from the floor of the car into the
slot is a bar or plow which presses against the flat sur-
faces of two iron conductors running the entire length
of the conduit. These conductors are placed each
three inches on each side away from the center of the
slot, to avoid deleterious effects of any drip which
would otherwise reach them, and are of channel iron
four inches deepand thirty feet long. They are sus-
pecded from the ceiling of the conduit by means of in-
sulators devised for this especial purpose, and are at a
depth of thirteen inches below the conduit slot.
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NEW YORK ELECTRICAL UNDERGROUND CONDUIT SYS-
TEM-SECTION OF CONDUIT—INSULATOR SUSPENSION.

Each conductor is sufficiently rigid to require sus-
pension at the ends and centers only, and the ends be-
ing located in the manholes, and handholes being
placed at the centers, inspection and repairs areren-
dered comparativelyeasy. The conductors are bonded
to each other by stranded copper wire securely riveted
into the web of the metal.

The new line is constructed on Lenox Avenue, and
extends from 108th Street to 146th Street, a distance
of 21§ miles. The present power plant consists of two
650 horse power engines and 400 kilowatt generators.
Steam is supplied from two Babcock & Wilcox water
tube boilers arranged in one battery. Each has arated
capacity of 260 horse power, furnishing steam at 120
pounds. The engines are horizontal cross compound
Allis-Corliss machines, which during the experimental
trips are run non-condensing. All the steam piping is
placed beneath the floor of the engine room. To each
of the engines is coupled a General Electric 400 kilo-
watt generator of-standard construction, but wound
for 350 volts instead of 500 volts, as is the usual prac-
tice in railway work. The conduit was built along the
grade of the street, but with sufficient pitch to permit
any water lowing into the conduit to find its way into
the manholes located every 30 feet, and from thence
into the sewers.

The current does not return by means of the rails.
Each conductor forms one side of the working circuit.
The current merely rises on one side of the plow, passes
through the controllers into the motors, and after per-
forming its duty returns by the other side to the oppo-
gite or negative conductor.

The plow or traveling contact arrangement is also
essentially novel. It consists of two pieces of iron, one
on each side of the plow, supported on spring leaves
which cause them to press outwardly against the two
conductors. The plow is suspended from a longitudi-
nal bar bolted to cross beams set upon the track,
and is constructed of two sheets of steel laid each one
upon a plate of fiber. The two sheets of flber are then
brought together, inclosing strip copper conductors
connected at the top to the motor eables and at the
bottomn riveted to two other pieces of sheet steel.
These run on each side of the plow and serve as sup-
ports for the hinges which carry the sliding contact
pieces. A heavy sheet of fiber continues downward
and serves to separate these contacts.

The motors employed are the standard General Elec-
tric 800 machines, handled by ** K*” controllers. The
cars which are used on the line were constructed by
the John Stephenson Company, and are mounted on
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standard cable trucks constructed by the Peckham
Motor Truck and Wheel Company. The cars are
brilliantly illuminated at night by means of incandes-
cent electric lights.

The Greek Language.

Dr. Achilles Rose, in a paper recently read before the
New York County Medical Association, says :

*The study of the classics, especially the Greek, has
been greatly favored in this country during the past
years by the establishment of an American school at
Athens. This school was founded in October, 1892, by
the American Arch®ological Institute, and is supported
by yearly contribntions from eighteen universities in
the United States. One result of the establishment of
this school has been the gradual diffusion among cul-
tivated people of a more correct notion of the Greek
language, and of the appreciation of the fact that it is
not a dead, but a living language, and that what is
spoken to-day by seven millions is practically the same
tongue that was used by Plato, Demosthenes and
Plutarch.

‘It is conceded that the study of the classical lan-
guages, and of the Greek more especially, cannot be
dispensed with : it is the attribute of every cultured
mind, the attribute of every true scholar; it is con-
ceded that the classics are powerful means to elevate,
to ennoble our mind, our character. Greek is and
should remain on the school plan. Only another, a
rational method of learning it, has to be adopted ;
it has to be learned practically, for practical pur-
poses as well as for ideal. The most perfect, the
ideal language will then speak for itself, and will in-
spire scholars to unite in agitation for its general
adoption.

“Journals and new books are published regularly
in Greece at the present day, and any one versed in
ancient Greek need but to examine one of these
publications fairly and without prejudice, to be con-
vinced that their language is the same as that of the
Anabasis or of the New Testament. There are dif-
ferences, it is true, but they are merely in the way of
simplification, such as every language—every living
language, that is to say—undergoes in the course of
time.

*“The fact that the Greek language alone has pre-
served itself in all its original beauty through thou-
sands of years is, to quote a modern Greek writer,
*Because the beautiful is like the sunshine upon this
world—because the beautiful lives forever.

‘“The Greeks of today speak a language which
Pericles, Socrates and Phidias would undeniably have
understood. An unbroken chain stretches from those
times down to the present. The Greek language is
indeed immortal

“ The pronunciation of Greek, as taught in our
schools—which differs in a remarkable degree from
that of the present inhabitants of Greece—lacks every
scientific authority. The method of instruction in
Greek in our schools and colleges is faulty.

“In order to have command of a language, it is,
above all, necessary to know how the people speak ;
we must become familiar with the everyday language.
Whoever is acquainted with the language of conver-
sation of a people has the key to its literature as
much as the natives themselves have.

‘Greek taught like other living languages, by one
or the other of modern methods, is not more difBcult
to learn than French or Spanish,certainly less difficult
than German.

“ Let us have a Greek school here in New York,
with natives of Greece as teachers, with children of
immigrated Greeks, with Greek as the language of
the house, where our children can learn Greek just
as they can learn French or German in French and
in German schools in this our city.”

Metal Workers of Asia.

Among the half civilized peoples of Central Asia are
many artistic workers in metals. One of these nations
or tribes, the Burates, is famous for inlaid work. The
Russians call these workmen ‘¢ Bratskaya Robata.”
They use gold, tin and silver for inlaid work on iron.
The art has been practiced by them for thousands of
years, and their skill has been recorded in the ancient
folk songs of Asia. A writer describing their work
sayr they hammer the silver, gold or tin very thin.
Then the part of the object to beinlaid is made rough
with a hamwer, the surface of which is roughened like
a file. Templets of birch bark serve to cut the metal
into the proper shape, which is laid upon the heated
object and lightly hammered into the rough surface,
then heated to a blue color, and the inlaid metal is
hammered smooth with a polished hammer.

-

The ¢ Climax? Bicycle Watch and Holder.
In ourillustrated notice, of May 18 last, of thisdevice
by Messrs. Ingersoll & Brother, 65 Cortlandt Street,
New York, we omitted to state the price of the article,
which is $2.60. This includes the timepiece. Every
cyclist will appreciate the convenience of the article
and its low cost.
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ELECTRIC LIGHT PLANT STEAMER BAY STATE.

The accompanying illustration represents the elec-
tric light plant on the new steamer Bay State, of the
Boston and Portland Line, recently installed by the
Belknap Motor Company, of Portland, Me. The en-
gines used are the Ideal. The dynamos are multipo-
lar slow-speed macnines of 400 lights capacity each,
but either machine will carry the entire load, amount-
ing to 540 lights, it having become a general practice
to use duplicate plants for marine
work, so, in caseanaccident should
happen to either engine or dyna-
mo, the duplicate machine can do
the work. The dynamos were de-
signed by Mr. W. H. Chapwman,
electrician for the company. This
plant does great credit to the com-
pany, and has secured further or-
ders for the installation of two di-
rect-coupled machines for steamer
Portland, of the same line ; also, for
steamship St. Croix, of the Inter-
national Steamship Company,
which is practicallyunder the same
board of management. The systein
of wiring is most excellent. There
are eight main circuits controlled
at theswitchboard in dynamo room,
which lead to sixteen different dis-
tributing boxes, containing
switches located in different parts
of the boat, each switch controlling
six lights, turning them on or off as
may be desired. These distribut-
ing boxes have glass fronts, secured
with lock and key, and are under
control of the steward of the boat. Then there are
pilot lights on main and fore rigging, and at the bows
of the boat. The fixtures are of the latest design, with
opaleseent globes and shades. The dining saloon is
fitted with ground glass globes, which gives this part
of the boat a very pleasing effect. The freight deck
lights are protected with guarded fixtures,

-

Cats and Cold Storage.

A story to the effect that a uew breed of cats had
been produced in the cold storage warehouses of Pitts-
burg went the rounds of the newspapers some months
ago. A letter received from the secretary of the
Cold Storage Company, and published in the June
number of thhe American Naturalist, shows that the
story has but slight foundation in fact. The letter
reads as follows:
¢ While there is
som e foundation
for the newspa-
per article, it has
been somewhat
exaggerated. Our
cold storage
house is separated
into rooms of va-
rious sizes, vary-
ing from 10° to 40°
abovezero. About
a yearago we dis-
covered mice in
one of the rooms
of the cold stor-
age house. We
removed one of
the cats from the
general ware-
house to the room
referred to in the
cold storage
house. While
there, she had a
litter of several
kittens; four of
these were trans-
ferred into one of
the general ware-
houses, leaving
three in the cold
storagehouse. Af-
ter the kittens
were old enough
to take care of
themselves, we
put the old cat
back into the
house we had
taken her from.
The change of climate or temperature seewed to affect
her almost immediately. She got very weak and
languid. We placed her again in the cold storage
room, when she immediately revived. While the feel-
ers of the cats in the cold storage room are of the
usual length, the fur is thick and the cats are larger,
stronger, and healthier than the cats in any of the
other warehouses.”

Poultry Cars.

The Live Poultry Transportation Company, which
has offices in the Rookery Building, Chicago, has re-
cently let a contract to the Ohio Falls Car Company
for 38 cars. These cars will have a capacity of 16,000
pounds each, that is, from 4,000 to 5,000 head of poul-
try. The carsare 84 feet 10 inches long inside. This

company has 150 of these poultry cars in service. They

are without air brakes or vertical plane couplers, and

BOSTON AND PORTLAND STEAMER BAY STATE

it issaid that the new cars are to be minus these im-
provements. Evidently the company is in the busi-
ness for what it is worth. The National Car Builder
says: *“ Some society for the prevention of cruelty
ought to take it in hand. It would probably order a
few more cars then, as penning several thousand chick-
ens or other fowls in one car is as cruel as anything
can well be, and probably quite as bad for the pub-
lic health as any other kind of indiscretion prac-
ticed by greedy shippers.”

—_— . —

Electric Fans Cause a Fire,

A fire started in the steamship Massachusetts at the
foot of West Twenty-ninth Street, New York City,
June 19. The outbreak was in the meat storage room
in the rear hold, and was caused by the friction of two

Irome.

In the alcoholic extract of orris root the inventorhas
discovered a new substance, which i8 the aromatic
principle of the root, which he givesthe name ¢ irone.”
1tis a ketone, having the formula CisHs,0. This body
bas the characteristic odor and flavor of the orris root,
and may be preferentially employed in perfumery, ete.
Its preparation is carried out thus: The alcoholic or
ethereal extract of the root is distilled in a current of
steam. Organic acids, ethers, alco..
hols and irone pass over into the
distillate, w hich is then treated
with ether and the ethereal solu-
tion agitated with a dilute alkali
solution in order to separate the
free acids. The mixture is evapo-
rated down and the rtesidue dis-
solved in alcohol, which solution
i8 mixed at the ordinary tem-
perature with a weak solution of
an alkaline hydrate in order to
saponify the ethers of the organic
acids. After some minutes it is
poured into water, the neutral oils
are dissolved in ether, the ether is
evaporated and the residue dis-
tilled in a current of steam. Irone
is one of the bodies distilling over
first, and by repeating this opera-
tion several times it may be ob-
tained fairly pure, but still contain-
ing small quantities of aldehydes,
which are eliminated by treatment
with weak omidizing agents. The
irone is then converted into its phe-
nylhydrazone or condensed with
another substituted ammonia to a ketone, from which
bodies it is obtained by decomposing with dilute acids
and distilling.

@

Cavalry Telephone.

An interesting experiment of installing a telephone
by trotting cavalry was recently successfully under-
taken by some Prussian Uhlans between Berlin and
Potsdam. Two sets of one officer and two non-com-
missioned officers proceeded in the early morning re-
spectively from Berlin and Potsdam. Each set was
equipped with a complete telephone apparatus which
one of the men carried in a leather case on his chest,
besides the requisite quantity of thin wire. The end
of the wire was connected with the respective towns’
telephone station, and the wire was, hy meansof a fork

fixed at the end of
the lance, thrown

o =

over the tops of
the treesalong the
road. As each
kilometer of wire
was thus suspend-
ed a halt was
made, and it was
ascertained
whether there was
<onnection with
the station. A
new kilometer of
wire was then con-
nected with the
former, and on
went the men.
‘I'he two sets met
at Teltow. The
wires, having
been respectively
tested with their
respective sta-
tions, were con-
nected, and tele-
phonic connection
between Berlin
and Potsdam was
established. The
distance is about
twenty miles, and
the whole thing
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LECT Bav 5td‘9&_P

TUQPURT AND 51cnu PACKe

mé?eamShlP St rone was done inabout
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Musky Trout,
In the vicinity

ELECTRIC LIGHT PLANT STEAMER BAY STATE.

large electric fans which are used to keep the meat
cool.

The fireboat Zophar Mills, which was soon on the
spot, poured lots of water into the hold, soon exiin-
guishing the flaines. About $750 damage was caused.
Several firemen were partly overcome by the fumes of
ammonia, which is used in the refrigerating apparatus
in preserving the meat.
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of Greneva thereis
a manufactory of
musk by means of
chemistry, which
stands on the banks of the Rhone and the waste pro-
ducts are discharged into the river. Asa consequence
it is found that trout and other fish in the neighbor-
hood have a musky savor, but whether, like some
other fishes, they are attracted by the scent of the
musk and eat the waste products or simply become
impregnated with the perfume has not yet been ascer-
tained.
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AUTOMOBILE CARRIAGES.

Since the early days of the present century a prac-
tical road carriage which should carry its own means
of propulsion has engrossed the attention of many in-
ventors. To-day we are treated to a spectacle of an
automobile carriage with four passengers which can
travel 750 miles at the rate of nearly 16 miles an hour.
We have at various times illustrated all of the leading
horselese carriages, and we now present views of the
prize winners at the recent Paris-Bordeaux race.

This race began in Paris on June 11; the course was
from Paris to Bordeaux and return. The distance was
about 360 mwiles from Paris to Bordeaux. Under the
conditions of the race only four-seated carriages could
compete for the first prize of 40,000 francs, or $8,000.
Special prizes were also to be awarded to automatic
and petroleun velocipedes. Sixty-six horseless vehicles
propelled by petroleumn, steam power, or electricity
and five or six petroleum bicveles competed. The pre-
liminaries were arranged with great care, checking
stations being provided to insure the integrity of the
race. Special telegraph wires were laid along the
route to transmit news of the progress of the race to
Paris. The race was witnessed by many thousand
people on the line of march. The first vehicle to arrive

Fig. 3—CARRIAGE No. 15, WHICH ARRIVED SECOND—-THIRD PRIZE.

at Bordeaux was MM. Panbard and Levassor’s pe-
troleum carriage, which reached Bordeaux at 10:32 on
Wednesday morning, the start having been inade at
Versaillesat nine minutes past noon the previous day.
A stop of only four minutes was made, when the return
trip was begun. M. Levassor’s time to Bordeaux was
22 hours 28 minutes over a distance of 585 kilometers
(363 miles). The speed was 24 kilometers 400 meters an
hour, equivalent to about 15 miles. The carriage of
MM. Panhard and Levassor met with an accident
shortly after leaving Bordeaux, which delayed it over
an hour, which makes the run more creditable. This
carriage made the entire trip in 2 days and 53 minutes
for the round trip of 1,170 kilometers (727 miles), being
at the average rate of 14'9 miles an hour. Many of the
uther vehicles made splendid time.

The contest was arranged by Mr. James Gordon
Bennett, Baron de Neufeldt, and others, who it is said
paid for the prizes. The Panhard and Levassor’s car-
riages, four in number, were propelled by the well
known Daimler motor, which has achieved so much
success in both this country and abroad. In the ScI-
ENTIFIC AMERICAN for February 7, 1891, we illustrated
the Daimler motor and soine of its applications.

The American company will bring out, within a few
months, a carriage adapted to our American roads.

Scientific dmerican,

Their factory is located at Steinway, Long Island City.
We illustrate the smnall carriage o®* MM. Panhard and
Levassor, which took the second prize, and also its
arrival at the Porte-Maillot (Fig. 4), Paris, on the re-
turn trip.

The carriages were constantly accompanied by bicy-
cle riders who were soon distanced. The roads along
the route were filled with enthusiastic spectators.

Though the two-seated carriage (No. 5) of MM. Pan-
hard and Levassor (Fig. 1) arrived first, it received only
second prize, the first prize being taken by the four-
seated carriage of Les Fils de Peugeot Freres, No. 16 ;
the third was taken by a two-seated vehicle by the
same party, No. 15, as was also the fourth, which was
for a four-seated vehicle, (See Figs. 2 and 3.)

The Fils de Peugeot Freres carriages, like those of
MM. Panhard and Levassor, were driven by petroleum
motors. The gas, steam and electric driven carriages

did not make a very good showing in the recent race.

The roads in America are not good enough except in
certain localities as yet to permit of a very rapid de-
velopment of the automobile carriage, but their use in
great cities is likely tobe rapid. An attempt will soon
be made in New York to prove to the owners of a
|large retail dry goods store that mechanieal power is
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by the fruit grower, and yet the second one of the
curious suits or cases which the little caterpillar wears
is comspicuous enough to reveal its presence to the
casual observer. The first suit is manufactured in the
fall, to be wornall winter, but about the 15th of May
the half grown caterpillar finds this too small, and
proceeds to make a summer suit which resemblesa
winiature cigar in shape and color. These cigar-like
objects can be seen moving over the leaf of a plant,
although scarcely more than one-fifth of an inch in
length, and when disturbed the little creatures retreat
into them. The first indication of the insects’ pres-
ence occurs on the swelling buds of apple, pear, or
plum trees. Two or three have often been seen ona
single bud busily at work eating holes into them no
larger than a pin. The workon the expanded foliage
is seen in skeletonized dead areas, which have near
their centers a clean cut round hole through one skin,
usally on the under side of the leaf. The caterpillars
also often attack the growing fruit. The bulletin gives
the life history of this most interesting insect, from
which it appears that it is only practicable to fight it
while in the caterpillar stage. and then it is so well
protected in its case as to render its destruction im-
possible unless the work is very thorough. 1t can

16)—FIRST PRIZE.

Fig. 4 —CARRIAGE No. 5

cheaper and more efficient in the delivery of packages
than wagons drawn by horses, and the Society for the
Prevention of Cruelty to Animals is already figuring
on the cost of inaking the change on its ambulances
from horses to Daimler motors. For our engravings
we are indebted to L'Illustration.

P
-

‘The Cigar Case

A comparatively new pest of fruit trees is the insect
called the cigar case borer, which last year probably
ranked next to the bud moth, in New York, in destruc-
tiveness. Iun a bulletin from the Cornell Experiment
Station, Mr. Slingerland says that it has probably been
present in litnited numbers in the orchards of this State
for many years, but public attention was not called to
it until 1888, when Mr. Patrick Barry found it boring
holes in newly set pear fruits, In 1892 Dr. Lintner
received some apples from Oswego, which had appa-
rently been bored by this insect, and in 1894 speci-
mens were received at the experiment station of Ith-
aca from a great number of places, showing that it
was present in alarining numbers. So far the insect
is recorded only from New York and Canada, but it
will probably be heard from soon over a much wider
range of country. Owing to its small size and peculiar
habits the insect in any stage will be rarely noticed

Borer.
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ARRIVING FIRST AT THE PORTE-MAILLOT, PARIS.

probably be kept in check by two or three thorough
sprayings with Paris green. if used at the rate of one
pound to two hundred gallons of water. The first ap-
plication, which may be effectively comhined with the
Bordeaux mixture for the apple scab fungus, should
be made as soon as the little cases are seen on the
opening buds. A second and perhaps a third appli-
cation may be necessary at intervals of from four to
seven days on badly infested trees. These sprayings
will also check the bud moth. It has also been found
in Canada that a kerosene emulsion spray applied at
the same time as directed for Paris green is a still more
effective check upon the case borer. and will probably
be so on the bud moth. In pear orchards this insect
and the psylla can be checked by a spray of the same
emulsion when the leaves are opening. It should be
remembered that a fruit tree ought never to be
sprayed when in blossom, and that success in any case
will depend almost entirely upon the thoroughness with
which the work is done.

———9

BAGGAGE is moved from one end to the other of the
Victoria station, at Manchester, in basket trucks run-
ning along a light electric railroad suspended from
the roof of the station. The trucks are lowered by
chains to any platform &esired.

.
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THE NORTH SEA SHIP CANAL.

ture of hard lacquer and fine brick dust. After the

In our number for June 22 we gave maps showing | preliminary coating has dried it is ground down
the location of this great engineering work, which, [smooth, with a kind of snake stone, and then with
starting at the mouth of the River Elbe, inthe North |charcoal, to give the finishing coat. After receiving
Sea, extends across the peninsula, a distance of 61|the last coating, it is brought to either a bright or

miles, to the bay of Kiel, on the Baltic.

The canal|a matt surface, and at the part where pictures are

passes through a level country for the most part,|to be put on, a gold ground is laid with two or three

although in some places the cutting
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Japan or to be satisfied with a fine black French

polish, gilded where the picture is to be printed.
Upon this prepared surface we might put the pic-
ture by the ‘‘dusting on® process or ordinary carbon
transfer process. The picture being fixed might be
protected by some hard transparent oil varnish, such
as best copal varnish. Dammar varnish is the most
transparent of all, but it is not so hard

—

down of high embankments became
necessary. We give from Illustrirte
Zeitung characteristic illustrations,
showing some of the scenery along
the route of the canal, and also pic-
tures of some of the machinery em-
ployed in the execution of the work.

One of our engravings is a pastoral
scene near Burg, in Dithmarschen,
showing the canal in the distance.

Another is a view of the banks of
the canal near Knoop. 1n the work
of removing the earth to form the ditch
or canal proper, strong bucket scrap-
ers operated by steam were employed.
These lifted the dirt into cars with
great rapidity and economy. One of
our engravings shows a steam scrap-
ing machine at work. Another en-
graving shows one of the great steam
dredging floats at work. In this case
the silt, which is lifted by an endless
chain of buckets, is carried through a
tube for a long distance and depos-
ited along the bank of the canal, as
shown.

@

Gold Lacquer Photographs,

Before entering into the details of
making such gold lacquer photo-
graphs, we shall describe their ap-
pearance, and, in outline, how they
are made. The patented pictures ap-
pear like our ordinary gold lacquer
work with photographic picture on
them. They are very beautiful and
artistic. 'Wooden boards or boxes
which have a flat or nearly flat or a
cylindrical surface, such as hanging
panels, handkerchief boxes, cylindri-
cal flower vases, etc., are coated with
black lacquer, and the part where

)

ascopal. Althocugh no varnish pro-
tection is as hard and strong as lac-
quer, we consider that a really good
varnish is as strong asis necessary for
the purpose under consideration. The
method we suggest will make quite
as attractive a picture as that pro-
duced by the patentee’s process and
at a cheaper rate.

As to the patentee himself, we
trust that he will adopt no praocess
more simple and cheap than the one
he has patented, but will continue to
turn out tne high class articles that he
hasheretofore, and will retain his well
merited reputation.— Shashin Sowa,
Photographic News.

Shipbuilding for the Year,

The Bureau of Navigation has re-
ceived preliminary returns showing
that 682 steam and sailing vessels of
132,719 gross tons were built and docu-
mented in the United Statesduring
the last fiscal year, commpared with 776
steam and sailing vessels of 121,547
tons during 1894, an increase of 11,000
tons. Final and revised returns will
somewhat increase the figures by thc
addition of barges, etc. Steam ves-
gels numbered 283, of 75,728 gross tons;
sailing vessels, 399, of 56,990 tons, a de-
crease of 8,000 tons steam and increase
of 19,000 tons sail compared with 1894.

Among notable additions of the
year to the merchant fleet are the
steamers St. Louis, Northland and
Newport News.

Among the notable American marine
disasters of the year are the recent
foundering of the steamship Colima ;
the loss of the steamship Kewee-

the pictures may be put on is gold
lacquered- with some layers of gold THE
leaf, and the remaining part or mar-

gin of the picturesis decorated with gold lacquer paint-
ings. The picture is put on the gold ground by the
well known “dusting on” process, fixed with another
coat of rather transparent lacquer and is polished.

The margin of the picture is finished in bright
polish or matt, with gold lacquer decorations painted
or plain. In the case of panels, the decorated mar-
gin itself makes a very attractive frame.

Lacquer work is one of Japan’s chief products. In
no other place in the world is this work done ex-
cept in China, and Chinese lacquer work is far behind
Japanese. Tlere is, in fact, no comparison between
the two. Every one who has

NORTH SEA CANAL—A STEAM SCRAPER AT

layers of gold leaf. This gold ground is also fixed by
a protective coating of lacquer. When the work is
so far tinished, the things are sent to a gold lac-
quer painter, where the decorative gold painting is
done.

The patentee takes these prepared boards, panels,
ete., he makes photographic prints on them by means
of the “dusting on" process. Any good formula for
the ‘‘dusting on process will be found suitable.

First, this dusted on picture is fixed in the ordi-
nary way, and when it is dry a protective lacquer
coating is put on and polished. This is all that has

naw, reported missing with thirty-

one lives on the Pacific; the strand-
WORK. ing of the steamships Cienfuegos
and Ozama, and the loss of the steamship Chi-
cora on Lake Michigan.

Test ot the Niagara Elecctric System,

The first practical demonstration of the systemn of
transmission to be employed by the Cataract Construec-
tion Company in carrying the electric power to its cus-
toiners took place June 29. Two thousand horse power
was conveyed from the power house to the works of
the Pittsburg Reduction Company, a distance of three-
quarters of a mile.

1ts course was first through the subway to the trans-
former building, where the

seen really good Japanese
lacquer work 1nust admire
its beautiful appearance and
hard texture. The lacquer
protects the materials from
injuries arising from damp-
ness of air and from all kinds
of acids

Lacquer is made from the
gummy juice of a particular
tree, growing both cultivated
and wild, called Urushi-no-
Ki, which means lacquer
tree. The trees from which
the lacquer is collected are
mostly cultivated for this
particular purpose. In the
season of the year when the
sap current is rising, men
make a cut on the trunk of
the lacquer tree, and from
this cut gummy juice is col-
lected by scraping it with a
peculiarly shaped stick. This
is refined to lacquer by evap-
orating the watery part.

This refined lacquer may
be used with or without col-
oring matter. That used
without coloring matter is

alternating current, by pass-
ing through both static and
rotary transformers, is chang-
ed to a direct current, then
sent to the factory. The
machinery worked smoothly,
and the test was pronounced
an entire success.

Among those present were
President Seller, of the Nia-
gara Falls Power Company ;
Chief Electrician Thompson,
of the General Electric Com-
pany; Chief Engineer Breck-
enridge, of the Cataract Con-
struction Company; Sugerin-
tendent Emmett, of the Gene-
ral Electric Company; and
the engineers of the General
Electric Company who have
been in charge of the work.

A Law for the Protection
of Pneumatic ‘Tires.
A Chicopee, Mass., ordin-
ance is as follows: No ver-
son shall put or place, or

THE NORTH SEA CANAL—A STEAM DREDGE AT WORK.

always black. chocolate or light umber, and those|been patented by Mr. Mizuno, of Yokohama, in con-
with the mixture of coloring matter can be made in| nection with the gold lacquer process.

various colors.

We suggest a method quite similar to the patented

The lacquer coating is done as a special branch of | process, as regards result, which is easier, and at the

occupation ; the patentee also leaves it in the hands|same tiwme cheaper.

of the lacquer painters.

In this country it is very easy

cause to be put or placedin
or upon any street, lane, alley,
or other public place in the
city, any ashes, glass, crockery, scrap iron, nails, tacks,
or any other articles which would be liable to injure or
damage the tires or wheels of bicycles or any other
vehicles which have wheels with rubber or pneumatic
tires. Any person violating the provisions of the pre-

The things to be coated are|to get lacquer made, but where it cannot be got it | ceding section shall be liable to a fine of not less than

first prepared with body lacquer consisting of a mix-' would be necessary to import the materials from '$2 nor more than $20 for each offense.

© 1895 SCIENTIFIC AMERICAN, INC.
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Sorrespondence.

Force and Energy.
To the Editor of the SCIENTIFIC AMERICAN :

In your issue May 11, 1895, an editorial article ap-
pears under the above caption. While the subject isi
discussed in a profound and intelligent manner from
the standpoint of experience, yet in the mind of a less®
intellectual person, like the present writer, there is
more or lessdoubt on the eonclusions- arrived at, and
stated as axioms. The terms energy, foree, and work
are plainly defined, as is also the various relations of
the trio. The assumption that ‘‘the doctrine of the
conservation of energy tells us that the available en-
ergy of the universe is tending to zero” is without
foundation on bed roek. Your statement that *‘energy
is defined as the ecapacity of doing work” cannot be
doubted, but that such energy in the universe is tend-
ing to zero may be confuted by a reference to that
which has existed without diminution for all known
time in the past. Our earth has continued in its revo-
lutions and cireles around the sun, as well as all the
bodies in our solar system, for all past ages without
deviation. The power or energy which causes the
lightning’s flash and the thunder’s bolt, with all its de-
structive effects, is thesameto-dayasit wasa thousand
years ago. Why should it be said that the accomplish-
ment of what is termed ** perpetual motion” is impos-
sible? Who knows but that some genius may arise
who will grasp the situation and comprehend the

power or energy that moves the worlds? There is no-
Yet the |

steam engine in the clouds to run a motor.
lightning comes forth with a power that cannot be com-
puted ! A million horse power eould not produce the
effect that a single flash has been known to accom-
plish.

The age for doubt has gone by, and he that willlook
around and behold the wonders that have been ac-
complished within the past fifty vears will set no
bounds to the future. There are certain fixed laws in
Nature which are as unalterable as were ever the laws
of the Medes and Persians, and much more perpet-
val. that may be yet used by the coming man.

We are constantly learning something, and new and
unexpected results follow investigation.

Energy will yet accomplish many things that are now
deemed impossible, among which will b2 a contrivance
that will move by Nature’s fixed foreces, without any
outside help from man. The mistaken notion that man
must produce the energy is but human. Nature will
produce and furnish all energy necessary to accomplish
great ends; and it only remains for man to put the
giants in harness and stand at the helm.

May the good time hasten on!

Asbury Park, N. J. Davip H. WYCEOFF.

Science Notes.

The Decimal System in the Measurement of Time
and Angles.—According to the Genie Civil, the Geo-
graphiecal Society of Toulouse has for some years been
studying the possibility of the application of the deci-
mal system to the measurement of tilue and angles. ‘

for forty-eight hours, the liquid being then ready for
the tannery. After thetanninhasbeen extracted, the
palmetto is steamed in a chemical solution, which re-
moves the silicate contained in the leaves and changes
the glossy shield to a gummy mass thateanbe removed
without injury to the fiber. But in making imitation
horse hair this gummy mass is allowed to dry, since it
adds elasticity to the fiber. There are several combi-
nations in which the production of tannin and fiber is
said to be practicable and advantageous, so that tan-
neries situated in the vicinity of paper mills ecan grind
the palmetto in the same mannerasbark,and the resi-
due, after bleaching, isin proper shape for the paper
mill.

Origin of Chemical Terminations.—The terminations
in the words ‘*‘sulphate  and * sulphite ” are of French
origin. In 1787 the method of chemical nomenclature
proposed by Morveau, Lavoisier, Berthollet, and De
Foureroy was published, and this still forms the basis
of the present system. Lavoisier’s ideas were most
prominent in the scheme which was practically an em-
hodiment of his antiphlogistic doctrines. The com-

organism for the artificial ripening of cream in butter
making. These experiments, as carried on by him,
were thoroughly satisfactory, and were made in the
following manner : One-half a pint of milk was steriliz-
ed, by incessant steaming, during a period of three or
four days. Then thisbacillus No. 41, which had been
cultivated in the bacteriological laboratory of Wesleyan
| University, was inoculated into the milk, and for two
days was allowed to develop. The large creamery at
Cromwell, Conn., was then visited, and six to eight
quarts of ecream were put into a metal vessel and
*‘pasteurized.” The creamn wasthen heated to 158 de-
grees Fah., and left for ten minutes. The vessel was
removed and cooled quickly by means of cold water,
and when the temperature had dropped to 80 degrees
bacillus No. 41 was poured in and the mixture stirred
thoroughly. The vessel was then covered and put into
the ripeningroom. After a couple of days the cream
was churned, and the buttermilk remaining was set
aside for future use. These six quarts were ripened for
the purpose of increasing the number of bacteria, and
securing a strong culture for use in the large cream vat

pounds of oxygene were divided into oxidesand acides, | of the ereamery. The buttermilk was then inoculated
and the names of the latter were distinguished by the | into the day’s eream supply, and this cream allowed to
terminations -eux (Apng. -ous)or -ique (Ang. -ie) re- ripen in regular time, at a warm temperature, and
spectively, aceording as the acids contained more or 'l churned as usual. Before churning a quantity was
less oxygen. The important rule was also introduced, |set aside to use for inoculation in the next day’ssup-
and is still maintained with its original forece, that the | ply, and in this manner continued indefinitely. The
names of salts formed from acids distinguished by |effect was always uniform. The first six quarts of
nawmes ending in -eux (-ous) should terminate in -ite, | cream produced moderately good butter, but not quite

“and those from acids in -ique (-ic) should terminate in  of the flavor wanted. The first large churning was a

-ate.—Pharm. Jour.

New Adjunct to the Balance.—In order to enable
| workers with the balance to read the position of the
pointer more accurately and readily, resort is often had
tothedevice of fixing a magnifyinglens before the divid-
i ed scale. Another simple contrivance issuggested byW.

H. F. Kuhlmann (in Zeitsehrift fur Instrumenten), in
" which the scale is reversed, so as to face a concave
{ eylindrical mirror attached to the column that sup-
;ports the balance. The pointer ismade finer at the
end than usual, and moves between the scale and the
mirror in which a magnified inage of the pointer and
the scale appears.

Influence of Trades on Faces.—A curious paper is
contributed by Dr. Louis Robinson to a recent number
of Blackwood’s on the influence of trades on faces. It
is pretty generally agreed that association with horses

' gives a person a horsey look; butit appears that circus
| riders and ring-masters are exempt from the general
rule, because with them the horses are regarded as
mere * properties,” and their minds areoccupied solely
with the achievement of certain feats to the satisfac-
tion of the public. Dr. Robinson takes as types pro-
fessional musicians, priests, actors, actresses, and black-
smiths, and shows how their pursuits induce strongly
marked facial expression. Even the style of hair
which has become associated with musicians is not
altogether dependent on fashion, but is evidence of
trophiec changes resulting from mental habits. The
growth and vitality of the hair are profoundly influ-

itrifle better, and each day’s product was an improve-
‘ment. A delicate flavor also developed, which seemed
“to deteriorate after two or three weeks. Thisdeterio-
ration was remedied by a fresh inoculation from the
laboratory. Two vats of cream, from which June
butter was made, were taken. One quantity was in-
oculated, and the other wasnot. Thebutter produced
by each was of high quality, but that which had been
inoculated with bacillus No. 41 had an aroma stronger
and more pleasant than that without. It was also
superior both in taste and odor. One lot wassent to a
Mr. Beck, in Massachusetts, who makes the highest
grade of butter, and who commands a very high price
in the Boston market. Mr. Beck used the culture and
reported a decided improvement. It is the purpose of
"Prof. Conn to introcuce this inoculation process in all
the large creameries in the United States within the
next year.

| The Size of Drops.—At avecent meetingof the Royal
|Society of Edinburgh a ecommunication * Ou Drops” -
wasread by Mr. J. B. Hannay, who appears to have
obtained experimental verification of Tait’s conelusion
reached some years ago. Thus, the size of the drop
does not depend upon the weight of the liquid, but is
proportional to the diameter of the delivery tube,
while its separation is regulated by surface tension
rather than by cohesion. In the experiments, the dis-
turbing element of viscosity was got rid of by causing
a given liquid to drop into another of different specific
gravity. The separated particles of water, for exam-

|

enced by emotions. Priests cannot change their]p]e, were allowed to rise inoil. It wasfurther ascer-
priestly countenance if they wished. For some mys-  tained that when water was dropped in an atmosphere

As a result of these studies, a scheme has been devised terious reason the subeutaneous tissue over the cheek-
which is to be presented to the coming Geographical  bones and under the jaws of the cleric’s face gets an
Congress at London. It is proposed to divide the cir- undue supply of nourishment, which leaves distinctive
cle into 100 ‘' cirs ” (abbreviation of cireulus), with deci- | marks, while the conseiousness of a share in the apos-

mal subdivisions of ‘deecirs,” ¢ centicirs,” * millicirs,”
and ‘‘dimicirs.” The letter X (initial letter of Greek
»vxAos) is chosen to represent the cir, and an angle of
7 cirs, 77 centicirs, and 51 dimicirs would, therefore,
be written 7x7751.

For the decimal ineasurement of time, the day, from
midnight to midnight, is divided into 10 decimal hours,
each hour into 10 ‘‘cés” (abbreviation of centijour),
each cé into 10 *‘ décieés ” or decimal minutes, and the
Jatter into *‘ centicés,” ** millicés,” ** dimicés,” ete.

The passage from the present measurements to the
new ones will be easy to realize. The conversion of
the degrees, minutes, and seconds of ares into cirs and
divisions of the cir will be effected by means of a table
that Mr. De Rey Pailhade has calculated up to less
than a half unit of the seventh decimal, that is to say,
to less than 0°000648".

From experiments made in Italy for caleulating the
time gained by the use of decimal measurernents, it re-
sults that such use shortens the duration of the work
by two-sevenths (almost one-third), either in observa-
tiou orin caleulation. It will be seen thatsucha gain
is not negligible.

Tannin from Palmetto Leaves.—The extraction of
tannin from the leaves of the palmetto has now become
a practical industry, and it is claimed that leather
tanned with this produet can be produeced more eco-
nomically than that which is treated withoak or hem-

lock bark, while the residue forms a valuable paperr

stock, whieh is also utilized. In the process of extrac-
tion the leaves and stems are separated, the stems are
crushed flat throughrollers, while the leaves are finely
shredded. This material is then placed in a large
wooden tank and covered with water, the mass is
brought to the boiling point, but not allowed to boil
violently, being kept near but below the boiling point

tolic legacy gives a muscular set to the lips. Dr. Rob-
inson goes on to discuss the other classes mentioned in
the same strain, and he ends by saying that the aim
of the paper is to aid those who are endeavoring to
place physiognomy on a sound basis. The task is a
difficult one, because in the course of the article he ad-
wmits that not only may the organic partof a man show
every sign of guilt when there is no guilt, but only
temptation; but it nay even go further, in attaching
a slanderous libel to the countenance, owing to the in-
terlocking mechanism of emotion, passion, and nu-
trition.

Masonry Bridges.—Two masonry bridges have re-
cently been constructed in Austria which are said to
be the largest of their kind in the world. Oneof them,
sitnated at Jaremeze, has a main span of 2065 feet.
! The other, situated at Jaruna, has a span of 157'5 feet.
| About. thirty-five thousand eubie feet of eut stone were
iused for the first of these bridges. About tifty-five
tons of Portland cement and some four thousand cubic
feet of ordinary mortar were used in the work. In be-
ginning the work, the centering was loaded simultan-
eously at eight different points. The weight over the
haunches is relieved by spandrel arches. The other
bridge is similar in design. The total cost of the Jare-
meze bridge was $36.000.

Twproving the Flavor of Butter.—Prof. H. C. Conn,
'says Food and Sanitation, has for the past two years
been experimenting in the direction of discovering and
cultivating the proper bacteriaforimprovingthe flavor
of butter, and recently experiments havebeenmadeby
him in the produection of ecreamery butter. Asa result
of such experiments, it is now stated that Prof. Conn
has discovered a species of bacterium to which he has
applied the insignificant name of * Bacillus No. 41,»
and which has given the most promising results as an
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,of benzine vapor the drops formed were much smaller
than when the surrounding medium was ordinary air.

Diffusion of Perfumes.—J. Passy (Comptes Rendus,
cxx, 513) considers that the fixation of perfumes by
solid bodies, when diffused in an inciosed space, must
be due to a process of solution similar to that by which
i dyes are fixed in tissues. He argues that, in the same
way that crystallized fuchsine is greenish with a metal-
lic luster, and only manifests its charaecteristic color
when in solution, so coumarin in the crystalline state
does not present its characteristic odor. Presumably,
therefore, tissues perfumed by coumarin contain it, as
it were, in solution.

Recovery of Tin from Tin Plate Clippings.—Mr. T.
Hunter extraets the tin from serap tin plate by treat-
ing the latter with a solution of sulphate of copper,
which dissolves the tin in the state of sulphate, while
at the same time metallic copper is deposited. In the
presence of the iron the sulphate of tin is decomposed
i in turn with the setting of metallic tin at liberty and
" the formation of a solution of copperas.

In reality, it is found that the solution of copper cor-
rodes the iron and detaches the tin that is fixed to it.
Beneath a double bottom, upon whichthetinclippings
are arranged, there collects a mixture of tin and cop-
per, which is separated, or which is utilized directly for
the manufacture of stanniferous brasses or bronzes.

Prevention of Boiler Seale.—To prevent the forma-
tion of scale in steam generators, Mr. Alwin Nieske, of
Dresden, recommends the addition of echromic salts to
the feedwater. The lime existing in the latter in the
state of biearbonate or sulphate is precipitated by such
salts in the form of a non-adhesivelightmud. Bichro-
mate of potash may be used in the proportion of two
pounds for a small boiler; but an exeess of the salt
would be attended with no inconvenience.

—_ S r—

TRUNK wires to connect London by telephone with
Edinburgh, Glasgow, and Dublin have just been
erected by the British post office.
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The Horse and the Bicycle,

The present prices of horses of average and even
the better quality are lower than ever before in the
history of the mnarket. The business of horse raising
has ceased to be profitable, unless it is confined to
varieties of the breed for which there is a fashionable
demand or which are distinguished for their speed. At
the same time there is a falling off in the demand for
carriages. With very good reason, the horse dealers
attribute this decline in great part to the present
passion for bicycle riding:
and the use of electricity and
cables for horse traction on
the street railways through-
out the Union has, of course,
very much to do with it. The
horse has been displaced, to
a large extent, by these new
agencies both as a beast of
burden and an auimal used
for pleasure. The dealers,
however, profess, and per-
haps feel, confidence that the
competition of the bicycle is
due to a merely passing fancy
or hobby. They say that the
passion for bieycle riding is
too .violent to last, and that
in the course of one or two
years the horse will resume
his place in the interest and
affections of menand women,
and the machine will be laid
away as a toy of which people
have grown weary. The
diminution of the demand
for draught horses because of
the substitution of electricity
for horse power, they admit,
will continue indefinitely and
steadily become greater. Here
in New York, for instance, the
time isnearat hand when it will displace horses en-
tirely from the street railways, and the same will be
the case with the cities and towns of the Union gen-
erally. The experiments with carriages run by elec-
tricity or petroleum, which have been made recently
in France, suggest that the horse will have a new com-
petitor not merely in the cities, but along country
roads and in agricultural operations. As it is, a verv
fair horse can be bought for about the price of a cow.
The rare and incontestably superior beast may fetch
about as much as ever, but the ordinary horse of or-
dinary and even good breeding is very cheap.

The use of the bicycle has increased at a rapid rate
during the last year. It would be safe to say that
there are three tines as many wheelers as there were
last summer, though then the number was great.
Probably there are five times

have been established, the practice of bicycle riding is
increasing faster than at any previous time since the
machine was introduced and brought to perfection.
If people cannot afford to buy bicyclesthey hire them.
Meantime the use of the bicycle simply as a means of
transportation and for business purposes is extending
correspondingly. It is in general employment in the
country by messengers, mechanics, professional men,
wmerchants, school teachers, and all persons who have
long or considerable distances to go in the pursuit of
their business. Children ride it to school. Clergymen
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use it even in making their pastoral visits, doctors in
going their rounds. Its first cost paid, it requires no
further expenditure except for occasional repairs. It
does not have to be fed like a horse, and no one needs
to be hired to take care of it. It extends greatly the
region over which carpenters, masons, plumbers, or
gardeners can make their work profitable, and to such
it has become indispensable. They have all the ad-
vantages and none of the disadvantages involved in
keeping a horse. They can mnake better time than the
millionaire in his costly equipage. Accordingly, the
assumption of horse dealers that bicycle riding is a
mere fad, an ephemeral hobby, does not seem to be
justified. Evidently the machine has come to stay. It
may be that its use simply for sport and recreation
will diminish hereafter, something else coming up to

T TR —— ey

five more years remain of this century, but they are
likely to be accompanied by some of the most im-
portant changes ir: civilization, wrought by new means
of transportation and locomotion, which have oceurred
since this wonderful nineteenth century of mechanical
invention and scientific discovery was ushered in.

Naval Notes,

The plans for the two new battleships, the con-
struction of which was authorized by the last session
of Congress, are now being drawn. The act provides
that the cost shall not exceed
$4,000,000 each and that they
! shall be designed to carry the
: heaviest armor and the most
powerful ordnance suitable
to vessels of 10,000 tons dis-
placement. It is also pro-
vided that one shall be built
on the Pacific coast and the
other on the Atlantic coust.

In the matter of protective
linings against leakage from
shot holes, both fire and
water tests continue to show
the advantages of the corn-
stalk cellulose over the cocoa
produet. The cocoa fiber was
made to flame by an ignition
which only blackened a little
of the cornstalk cellulose.
Streams of waler were di-
rected against the holes made
in the cofferdams by the guns
in the recent tests at Indian
Head proving grounds. The
hole made by the six inch shot
in the cocoa cellulose washed
out in half a minute to the
depth of eighteen inches and
that of the cornstock cellu-
lose to a depth of less
than four inches. Powerful
streams were directed upon the eight inch shot hole,
and the cocoa cofferdam was bored completely through
in nine seconds, but the cornstalk cellulose took twice
as long.

The war ship Columbia made the trip acrossthe
Atlantic on her way to Kiel in a little less than nine
days, being about 50 per cent longer time than the
mail steamers require. When the Columbia entered
the British Channel, she made a short spurt at the
speed of 20 knots.

A complete frame from the battleship Iowa will be
set up at the Indian Head proving ground, a fourteen
inch armor plate will be attached to it, heavy guns
will then be fired at the plate. The stricture will be
about eight feet high and five feet thick. It will in-
clude a sufficient number of ribs to backthe plate
about sixteen feet. Five in-

u

as many. Thelevel roads in
the neighborhood of New
York are crowded with bi-
eycle riderson Saturday after-
noon more especially, and on
all days they are numerous,
and much more numerous
than the people who drive
horses for pleasure. Men who
were once accustomed totake
a drive for recreation when
they reached the country
from town, now to a large
and increasing extent prefer
bicycles. Consequently the
driving has undergone a very
perceptible diminution.
Neither are they generally
young fellows of sporting pro-
clivities. Very many of them
are gray haired men, who de-
clare that they find in wheel-
ing a needed recreation which
driving does not furnish.
Very many of them also are
women, old and young. A
great part of the country girls
themselves are now expert
wheelers, and the feminine
visitors from town swell the
numbers largelr. Doubt as
to the propriety of riding a
bicycle has passed away, for fashion has set its stamp
of approval on the practice and supplied conspicuous
examples of it which have released the feminine mind
from fear of offending conventionality by mounting a
bieycle. Accordingly, man and wife, father and
daughters, are frequently seen wheeling along the
roads together in a high state of enjovment.

The ambition to acquire the art of managing the
machine, thus stimulated. is rapidly extending among
men and women both, and as it is easily gratified now
that numerous schoolsfor the preliminary instruetion
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replace it in the popular faney, but before that decline
sets in, if it does occur, the passion for bicycle riding
will doubtless increase ana extend greatly. Multitudes
of people yet remain to be affected by it; but asa
machine for various use as a means of necessary trans-
portation it must continue to be employed permanent-
ly by greater and greater numbers of people. Very
many of them, it is true, have never been horse buyers,
but the machine will enable thousands of people in
all parts of the Union who have depended on horses
to get along without them wholly or in part. Oaly
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ches of wooden backing will
beused and the Harveyized
armor plate will be attached
to it by twenty-six bolts of
new design. The frame is to
be constracted at the Norfolk
Navy Yard. The frame will
be attached to the hillside, so
as to secure the same condi-
tions as in battle.

The Arawaks,

In the Port Royal Moun-
tains, Jamaica, an interesting
archaological discovery was
recently made of a cave con-
taining the skeletons of at
least twenty-fourof theabori-
ginal Arawaks. When Co-
lumbus discovered the island
in 1494 the Arawaks were es-
timated at about 600,000. A
century and a half later, on
the capture of Jamaica by
the English, they bad com-
pletely disappeared, even to
their bones, as only the skulls
until now had been found.
These showed a frontal de-
pression with lateral expan-
sion, an artificially formed
deformity that is also found
in those just discovered, which are of all ages. A shat-
tered canoe of cedar wood, 7 feet long and 115 feet
wide, an arborvits mortar, and two earthen ware ves-
sels were found with the skeletons.

DR. CHADWICK thinks that bicycling is a most de-
sirable form of recreation and exercise for women, and
his purpose in bringing the subjeet up for discussion
is to stimulate the inventive minds of its advocates
to devise a saddle which shall not inflict local injury
or discomfort upon women riders.

o
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Washington Timber.

The Puget Sound Lumberman says: *‘Many esti-
mates have been made of the amount of standing
timber in the Pacific Northwest. In every case they
were confined to the western portion of the State,
leaving to the reader the task of ‘guessing at the rest.’
The estimates, too, were made in round numbers,
teaving the impression that truth was lacking. The
estimates that the Lumberman presents in this issue
were carefully made. Of course, in a country so
sparsely settled as the Pacitic Northwest, it is im-
practicable to get at the actual number of feet, but
the figures here given are as nearly correct as it is pos-
sible to get them. In gathering these figures, the
Lumberman used three sources of information, viz.,
county surveyors, mill men and cruisers. The county
surveyors, through intimate knowledge of their re-
spective counties, were able to give the number of
acres of timbered land; the mill men and ecruisers,
through their familiarity with the timber, were de-
pended upon to give the number of feet to the acre.
The surveyor also gave his estimate, and between the
three it was possible to obtain an average. The figures
given by the surveyors, mill men and ecruisers were
higher than those printed, and in rare cases an under-
estimate was made. Therefore, all things considered,
the figures are very conservative and represent rather
the minimum of the forest area than the maximum.
The work represents the labor of -three months’ time.
The result shows the immense wealth we have in our
forests. At the present valuation of $269,561,329, or 65
cents per 1,000 feet, for the State of Washington, what
will our forests be worth when stumpage brings the
Minnesota price of $2.87?

**They then give the figures of the forest area of
Washington by counties, which amount in the aggre-
gate to 23,588,512 acres. Number of feet standing,
410,333,335, 000.

‘“The estimates are very conservative. Many mill
men, loggers and persons who have cruised the timber
in various counties, assert that it is entirely too con-
servative. We have ailned to make the figuresrather
too low than too high, believing that the above will
give as correct an idea as possible of the amount of
standing timher in the State that might be termed
merchantable. While these figures may seem incredi-
ble to persons not accustomed to our timber, our own
will men will readily appreciate our efforts to be fair
in these estimates. The Eastern mill man or timmber
land owner may find it bard to believe that the timber
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writer knows personally of whole townships in that
county that will cruise from 6,000,000 to 12,000,000 feet
to the quarter section. On one occasion he stood and
counted within a radius of about two hundred feet no
ess than sixty-four trees, not one of which was less
than four feet in diameter, and from two hundred to
four hundred feet in height, besides as many more
smaller ones that might be termed ‘merchantable tim-
ber.” The Secretary of the Board of Trade of Anacor-
tes writes that * 16,000,000 feet of merchantable timber
to the square mile in this county (Skagit) is not a high
figure, when it is considered that there are many forty
acre tracts that will ecut from three to four million feet
each.” All of which is perfectly true, as many loggers
in that section can testify. A cedar tree from twelve
to twenty feet in diameter and from one hundred and
fifty to three hundred and fifty feet high, the first limb
beingnearlyorquiteone hundred feet from the ground,
will cut a considerable number of feet of clear lumber,
or quite enough shingles to fill several cars. While of
course this is not average timber, it is not difficult to
find such enormous trees, when occasion requires, in
any of several of the counties of western Washington.

*“It is evident from the above that the heaviest tim-
ber is in the counties in the northern portion of West:
ern Washington and in those bordering on the Pacific
Ocean. It is a singular fact that might be wentioned
in this connection, that the best timber does not grow
directly on the coast, but beginning about a mile back
from the ocean, it gets larger and better for two or
three miles, where it becomes large and fine, this con-
dition prevailing for a number of miles eastward.
Again it becomes very large and heavy at the base of
the Cascade Mountains, diminishing again as the
summit is reached and increasing yet again as the de-
scent is made onthe eastern side, until the foothills
arereached, where the best timber of eastern Washing-
ton is found.

*“It has been generally supposed that practically all
the timber of Washington was in the western portion,
and that perhaps two-thirds or three-fourths of that
was in the Puget Sound region proper. It has been
generally conceded that there was but little timber of
value in any of the eastern counties except possibly
Spokane, and that several counties were absolutely
treeless. This is a mistake, as will be seen by the
above. There are just two counties out of thirty-four
in the entire State that are without any standing
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32,000 feet of merchantable timber per acre, but the| both in the eastern portion of the State, adjoining

each other, exactly similar in topography, the two
counties comprising an arid sage brush desert, unfit for
agricultural purposes without irrigation, and with no
means whatever as yet in sight for supplying the de-
ficiency of rainfall, as all streams flow from them, af-
fording no opportunities for easy irrigation.

* The following table will give an idea of the amount
of timber, both east and west of the Cascades :

No. Acres No. Feet

Timber. Standing.
East Wasbington........... .. veee 11,616,720 106,978,041,000
Weet Washington.... ... o veseeees 11924790 808,856,294,000

*The kinds of timber in the State of Washington are
yellow fir, red fir, white fir, cedar, spruce, Alaska pine,
larch, yellow pine, bull pine, tamarack, alder, maple,
oak, yew, cherry, cottonwoud, Alaska cedar, curly
maple, birch, madrone, willow, elm.

*The quality of the timber of Washington, taken as
a whole, is better than that of any other State.

* Therefore, it is self-evident that Washington is the
great lumber yard of the United States from which
must come the sapply for all parts of the country. In
addition to this, China, Japan, Mexico, Australia,
South America, and Europe must look to this State
for much of their supply, and already the ships of all
these countries are in our ports after cargoes. As from
all quarters in ancient time did they go to Egypt for
grain, so will they now from the four corners of the
earth come to Washington for lumber. As did then
Egypt prosper and grow rich, so will Washington
now, and as did her seaport cities become great, so
will those of Washington.”

-

Naphtha for Cleaning Wool.

The employment of naphthaas a cleansing substance
in the scouring of wool is a new method favorably
commented upon by the scientific papers. By the use
of a pump the naphtha is forced through and through
the wool, extracting all the natural oil, it being also
claimed that the naphtha does not injure the fiber of
the wool, as does alkali cleansing, but leaves the fleece
in an actually better condition than when cleansed
by any other process. A further valuable feature
mentionea of this method is that the grease that is ex-
tracted from the wool may be again extracted from
the naphtha in'a pure state, thereby becoming valnable
as a medicinal agent or for a saponification into the
purest of soaps. A plant following this method i« said
to have scoured 500,000 pounds of wool, and had saved

in Chehalis County will average clear through nearly

timber whatever.

These are Adams and Franklin,

a prodaect of 80,000 pounds in pure wool oil.

RECENTLY PATENTED INVENTIONS.
Ralilway Appliances,

CArR CouprprLiNg.—Edward R. Brown,
Tallahassee, Fla. This is an automatic coupling employ-
Ing a bail link and gravity pin, the uncoupling being ef-
fected from the top or side of the car. The drawhead is
spring-cushioned and arranged to receive a limited ver-
tical rocking movement, the link also rocking slightly in
the drawhead chamber, thus facilitating the ready coup-
ling of cars of varying heights. The drawhead and all
parts of the coupling are readily disconnected from the
car, thus rendering it easy to make repairs.

SwIiTcH LoCK. — Samuel E. Barlet,
RedBank, N. J. This is an improvement on a pateut
formerly granted to the same inventor for interlocking
railway switch systems, and provides a simple and dura-
ble lock which positively prevents the operator in charge
of the tower from wrongly setting the switch or signal.
The mechanism is so arranged that the operator or lever-
man cannot manipulate the lock lever and connected
mechanisms to display the necessary signal unless the
switch is in proper position, as the lock controls the
signal.

AR CusHIONS FOR CARS.—Linford E.
Ruth, Connellsville, Pa. Thisinventionrelatesto filling
mattresses or cushione of sleeping and parlor cars with
compressed air without any permanent or organized con-
nection of pipes. It provides for either permanent or
detachable cusbions with socket-shaped outlets and
air reservoirs which can be cut off from the air brake
pipes, in combination with a detachable hose having a
special form of nozzle at each end fitting in the socket:
shaped outlets, whereby the cushions may ,be readily
inflated and the hose removed.,

Electrical,

SigNALING.—Douglas L. V. Browne,
Denver, Col. For signaling from the moving buckets or
cages of mining shafts or from elevator cars, or other
apparatus operated by a movable rope, electrical con-
ductors are, according to this invention, concealed
within a rope or cable, the operation of the cable
in winding and unwinding not being interfered with,
and the conductors being cc ted with circuit-clos-
ing mechanism and electrically-operated signals in such
a way that the signals may be instantly operated with-
out vegard to the position of the rope or cable. Thein-
vention affords a simple and positive means of signaling
designed to act surely and always make good electrical
contact.

CoNDUIT ELECTRIC RAILWAY.—Louis
R. and Albert H. Lavalle, Holyoke, Mass. This inven-
tion provides a system in which a continuous supply wire
is used, and the trolley arranged in a series of blocks sup-
plied therefrom, but out of circuit except when the trol-
ley is in contact with them. A positively working switch
automatically cuts in the successive blocks and cuts them
out as the trolley progresses. The trolley makes positive
contact with the trolley wire and also operates the

switches. It is vertically extensible. to adapt itself to

the varyingload of the car, and is separable longitudin.
ally, 8o that in cage a car jumps the track the trolley
parta and no great harm is done.

Mechanical,

SpPLIT PULLEY.— Mahlon B. Lorah,
Reading, Pa. The rim and web of this pulley are made
of wood, and especiallyadapted for electric motors. It
has two pulley sections forming a continuous rim and
an apertured web having projecting members at each
side on which are clamp devices with clamp portions
fitting the bushing. The sections are built up of disks
of wood glued together, alternate layers having the
grain in the same direction. The pulley may be quickly
fixed in position and readily changed to fit different sized
shafts.

METALLIC PACKING.—Edward L.
Raynsford, Susquehanna, Pa. This packing has an
inner sectional ring, each section with a groove having
beveled sides in its periphery, there beinga tongue at
one end and a recess at the other, while in the outer sec-
tional ring each section has lugs projecting from its per-
iphery, there being a tongue at one end and a rabbet at
the other. The joints between the sections of the inner
and outer rings are made to break joints, forming at
all times a secore packing without the use of springs,

TREATING SHEET METAL PLATES.—
John D. Grey, Baltimore, Md. For treating iron and
steel plates for tin, terne, and galvanized work, instead
of the costly process of black annealing, this inventor
provides, in combination with the pickling apparatus and
cold rolls, a series of racks to support the plates in the
pickling and washing baths, carriages to receive theracks,
an intermediate drying oven with open ends and tracks
on which the carriages run, driven by an endless chain
and driving mechanism.

BorTiNgé CroTH BRUSH.—Harry X.
Mowson and Roswell F. Corey, Scottsville, N. Y. The
under side of the bolting clotb, according to this inven-
tion, is engaged by a travelingrevolvingbrush,which
has a backward and forward movement, the brush being
in constant contact with the under side of the cloth, and
keeping its meshes perfectly free at all times, so that it
will work to the greatest advantage inproducing very
fine flour.

WinpMILL.—Edward 8. Crawford, Mil-
ford, Ill. This is a simple andstrong machine, designad
to run easily, readily thrown into and out of gear, and
which may be regulated to ran with the utmost smooth-
nees and nicety. T1'he head has a laterally extending hol-
low spindle on which turns the boes of a wheel having
pivoted fans provided with crank shafts connected to
their pivots, there being a slide shaft in the hollow spin-
dle and a cross arm on the outer end of the shaft. There
is a spring between the arm and the end of the spmdle,
and aspring connected to the outer end of the shaftis
adapted to bear on the onter face of the cross arm,
while rods connect the ends of the cross arm to
the cranks of the pivoled fans.

Miscellaneous.
MATTE AND SLAG SEPARATING WELL.

compartments, bothpreferably lined with firebrick, the
larger and higher compartment receiving the molten
metal fromthe furnace, having in its top edge at the
rear a notch forming an outlet for the slag, and next to
the notch a vertical slot to be closed by a plate held in
brackets. Inthe partition between the compartments
is an opening near the bottom to conduct the matte

on its top edge a matte discharge notch leading to a
suitable spout at a lower level than the slag discharge
spout. In the outer end of the smaller compartment is

to the smaller compartment.
DumMPiNG Scow.—John Russell, New

ments, vertical bulkheads, and over the compartments
are alrtight tanks held in place by the deck. There is
a central well whose bottom is formed of hinged trap
doors, readily opened for dumping the garbage or lead
of the scow, which is not liable to founder in any case,
and is designed to carry a greater load and be managed
by fewer menthan heretofore. The scow may also be
employed for transporting lumber, stone, etc.

BrcYcLE CASE. — Norman W. Mum-
ford,Jaffery, Fla. To obvlate the necessity of taking
a wheel into or out of the house, this inventor has de-
vised a cheap and simple case In the form of a closed
structure adapted to hold the bicycle upright, readily
handled and transported, practically burglar and weather
: proof, and which may be conveniently locked to a build-
i ing or fixture. It hasanend door and interior parallel
"guidesto receive and guide the wheel, and within the
‘ case at the top and sides are straps for securely holding
' the machine in place.

PEDOMETER. — Anton Reinisch and
Lorenz Kratochwil, Vienna, Austria-Hungary. This is
a device to be attached to boots or shoes, and adapted
tofreceive an impulse each time the foot is set down, a suit-
able counting mechanism registering thenumber of steps
made. The device may also be attached to the hoofs of
horses or other animals for ascertaining the number of
steps made,

BANJO.—William F. Libby, Gorbam,
Me. In this instrument an improved construction of the
frame of the head is provided for, designed to afford in-
creased volume and sweetness of tone,and in the right
hand edge of the neck is 4 longitudinal groove adapted to
receive the fifth string, wnich is carried in engagement
with a suitable guide to a key located between the keys
receiving the other strings. All of the keys are thus
grouped together, and the neck at both sides is free for
the passage of the player’s hand.

PENHOLDER. — Thomas C. Campbell,
New York City. The hollow barrel of this holder has a
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a tap hole opposite the tap hole leading from the larger

side opening, a spring tongue holding the pen in the bar-
rei, and a slide connected with the tongue being capable

—John D. Davies, Butte, Montana. This well has two | °F having one end dropped through the opening to dis-

engage the tongue and pen. The pen is as firmly held
as in the ordinary holder, but may be readily freed by
the releasing device, which does not in the least inter-
fere with the ordinary use of the holder.

BILL HoLDER.—William J. Whitwood,
Wellsville, N. Y. Thisis a convenient device for retain.
ing folded bills or other papers, permitting any or all of

from the larger to the smaller compartment, which has. the papersto be readily removed. Combined with a

holder plate and clamping piece are bow springs attached
to the holder plate, a flexible strip being attached in-
termedlately to the clamping piece and at its ends to the
free ends of the springs.

DENTAL BRIDGEWORK.—Bernard B.
Bray, Axtell, Texas. This invention provides an Im-

York City. The hull of this vessel has transverse water- | proved crown, cap or band for attaching the bridges to
tight compartments with inclinedouter surfacesad jacent,
toinclinedstern and bow sheathings, longitadinalwater- | side of asplit portion, the lugs facing one another and
tight compartments between the transverse compart- . having inclined outer side faces. A pin or screw is

the natural teeth, thecrown or band havinga lug at each

adapted to enter the lugs and draw them together, form-
ing substantially a dovetail tenon. The improvement
is designed to dispense with the large quantity of gold
usually required in this character of work, and make
artificial teeth look much more natural.

Mor HOLDER AND WRINGER.—Albert
M. Bien, Deer Lodge, Montana. This is a device for
use with a mop of any size, to facilitate effectively
wringing the mop without placing the hands on it. The
mopstick has at its forward end a screw-threaded por-
tion on which travels a head block with a wringing
frame having a sliding movement, a locking device of
the frame engaging the head block. A mop-holding de-
vice secured tothe mop stick has diverging loops adapted
to receive the forward member of the wringing frame.

Nur SHELLER.—Julien Prade, Waco,
Texas. This is a simple machine especially adapted for
shelling pecans, and which may be used on other nuts.
It has an adjustable holder which adapts itself to various
sizes of nute, the holder having a number of radially
yielding plates carrying knives and a plunger with radial
blades engaging the plates. The plunger cuts the shell
from thenut, and the machine cleans out the holder and
knives, so that it works well every time.

WELL BUCKET.—William H. Tilford,
Wartrace, Tenn. This bucket is arranged to fill itself
automatically when lowered into the well and drawn
out, and it may also be conveniently emptied. It has
in its bottom a valve seat in which slides a tube open at
the lower end and carrying at its upper end a fixed valve
adapted to be seated on the upper face of the bucket
bottom.

SHEEP SHEARS.—Leonard J. Lohlein,
Lusk, Wyoming. These shears have a special form of
handle adapted to receive and combine with a series of
detachable cutting blades, which are quickly inter-
changeable. One handle may thus be used with a great
number of blades, and the latter are more eagfly ground,
the blades being made in a series of different sizes to
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better adapt them to the condition of the wool on differ-
ent sheep.

NECK YOKE ATTACHEMENT.—Benjamin
J.Sykes, Troutville, Pa. Three straps are included in
thisattachment. A holdback strap extending from the
collar to the neck yoke, another strap extending from
the neck yoke to the belly band, and a third strap ex-
tending from intermediate position on the belly band
strap to the upper end of the holdback strap. The im-
provement is adapted for use with a breast strap or with
a collar.

ANAL BoueIE.—Franklin P. Stukey,
Lancaster, Ohio. Thisis a device for mechanically re-
ducing the inflammation and swelling in the treatment
of hemorrhoids.

Nore.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOES AND PUBLICATIONS.

THE TELEPHONE SYSTEMS OF THE CON-
TINENT OF EUROPE. By A. R. Ben-
nett. London and New York : Long-
mans, Green & Company. 1895. Pp.
xiv, 436. 12mo, 169 illustrations.
Price $4.50.

A painstaking work which should be in the hands ot
all whoareinterested in telephony. It includesstatistics
of the telephone rervices in twenty-six countries. It
gives such information as the history andpresent posi-
tion of the telephone in the various countries, the ser-
vices rendered to the public, the tariffs, the exchanges,
the switching arrangements, the hours of service, sub-
scribers’ instruments, payment of workmen and opera-
tors. The details of the various telephone systems
though brief are of value, as the author was thoroughly
acquainted with practical telephony, having served seve-
ral companies as chief engineer. The statistics regarding
the financial position of the various companies and their
tariffs are particularly interesting in view of the recent
discussion regarding the high telephone rates iu the
United States. The illustrations coesist of views of ex-
changes and instruments, diagrams of switch boards,
cross arms, insulators, etc. Great stress is laid on tele-
phone exchange towers and turrets; most of these sup-
porta for wires are ugly, but a notable exception is the
hundsome dome of iron erected over the central post
office at Stuttgart. It is capable of carrying 14,000 wires,
the whole surface of the dome being covered with in-
sulators. Theeffect, though a littlestartlingatfirst, is
on the whole very pleasing.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JULY, 1895.—(No. 117.)

TABLE OF CONTENTS.

1. An elegant plate in colors showing a residence at
Bridgeport, Conn., recently erected for Cbristian
M. Newman, Esq. Three perspective elevations
and floor plans. Cost $5,500 complete. Architect,
Mr. Samuel D. P. Williams, Williamsburg, N. Y.

2. A handesomeresidence at Glenwood, N. Y., recently
erected for Wm. R. Innis, Esq. Two perspective
elevations and floor plans. An attractive deslgu.

3. A modern cottage of attractive design recently erected
at New Rochelle, N. Y. Perspective elevation and
floor plans. Estimated cost $3,000. Architect, C.
B. J. Snyder, New York City. Derign in the
American order of architecture.

4. A summer cottage at Great Diamond Island, Me., re-
cently erected for Edward L. Goding, Esq. Two
perspective elevations and floor plans. Cost $2,500
complete. A picturesque design. Mr. A. Dorticos,
architect.

5. An attractive dwelling at Oakwood, Staten Island, re-
cently erected for Mrs. Margaret Dutche. Cost
$3,800 comnplete. Two perspective elevations and
floor plane. Architect, Mr. Herman Fritz, Jr,
Passaic, N. J.

6. A Colonial dwelling at Springfleld, Mass., erected
for Messrs. J. D. and W. H. McEnight, at a cost of
$6,000 complete. Two perspective elevations and
floor plans. A pleasing design. Architect, Mr. G.
‘Wood Taylor, Boston, Mass.

7. Colonial house recently erected at Groton, Mass., in
the style of Longfellow’s home. Perspective ele-
vation and floor plans. Architects, Messrs. Child
& De Goll, New York.

8. View of the Hotel Majestic, New York. One of the
finest hotels in the world. Architect, Mr. Jacob
Rothschild.

9. A cottage in the Colonial style, recently erected for
Margaret Deland at Eennebunkport, Me. A pic-
turesque design. Perspective elevation and floor
plans. Mr. Henry P.Clark, Boston, Mass., archi-
tect.

10. Suggestions in corner decorations.

11. Miscellaneons contents : Hoop poles.—How to drive
rats away alive.—Dumbwaiters and elevators, illus-
trated. — Saws. — Translucent fabric.—Improved
spring hinges, illustrated.—Ventilated school ward-
robes, illustrated.—Hanger for storm sash and
screens, illustrated.—The hygienic refrigerator,
illustrated. _Improved door hangers, illustrated.—
Improved steam heater, illustrated. — Concrete
roofs.—A trackless sliding door hanger, illustrated.
—A first class hot water heater, illustrated.

The Scientific American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cents. Thirty-
two large quarto pages, forming a large and splendid
MAGAZINE OF ARCHITECTTRE, richly adorned with
elegant platesand flne engravings, illustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
All newsdealers. MUNN & CO., PUBRLISHERS,
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80, how can I make it? A. Thereis no reliable battery
made with cheaper material than you have stated.

(6574) A. S. De V. writes: Would you
kindly inform a number of readers thetheory ofa cannon
exploding while ramming home the load after it has once
been shot. Also why holding the touch hole shut pre-
vents an explosion, and also why the same is not neces-
sary whenloading a large pistol or muzzle-loading shot
gun ? A. Muzzle-loading cannon are loaded by pushing
a powder cartridge or bag of powder to the breech, fol-
lowed by the wad and ball. The bag, nsually of flannel,
is fired by the intense heat of the discharge and its rear
end left in the gun. Ifairis allowed to reach any frag-
ments of the bag that may not have been removed by

ridge. Byclosingthe vent instantly after a discharge,
air is prevented from entering the gun and the act of
swabbing does not displace the product of combustion,
mostly carbonic acid gas, which is a destroyer of com-
bustion. The swab acting ae a churn in the gas does not
draw air in to set fire to any heated particles of combus-
tible that might remain in the gun. In muzzle-loading
shot guns and pistols the powder is poured inloose and is

For the original Bogardus Universal E fc Mill,
Foot and Power Presses, Drills, Shears, etc., address
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P~ 8end for new and compiete catalogue or Sclentlfic
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uiries not answe reasonable time shounld
repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to re gly to all either by letter
or in this department. each must take his turn.

Buyers wishing to purchaae any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
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expected without remuneration.

Scientific American s“!,rll)lemenu referred
to may be had at the office. ce 10 cents each.
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Mlnerals sent for examination should be distinctly
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(6572) L. J. W. writes: 1. I would be
pleased to know what is the cost of a horse power, and
what goes to constitute the cost ? This I would require
as a general average. Also what price is current in sell-
ing steam for horse power in engines at the usual condi-
tions? A. The cost of steam power is very variable. See
SCIENTIFIC AMERICAN SUPPLEMENT, No. 429, on the
cost of steam power. Prices vary from $1 to $1.50 per
annum. 2. What is the relative value of an electrical
horse power to boiler horse power ? That is, I buy coal
and I sell electricity, and I buy coal and sell horse power
to an engine. A. The relative value of boiler horse power
to electrical horse power varier with the economy of the
engine, which varies with the amount of steam required
to produce a horse power, say from 30 pounds to 12}¢
pounds, upon which about 80 per cent will be the electri-
cal output of horse power. 3. What is the greatest
amount of water evaporated per one square foot of heat-
ing surface in marinepractice and under what draught ?
A. The evaporation in marine boilers varies somewhat,
say 214 to 314 pounds per square foot of surface. Forced
draught may increase the evaporation from 10 to 15per
cent. 4. What is the weight of iron per horse power in
the usual run of marine boilers in racing craft and tor-
pedo boats? A. There is a wide difference in the weight
of the different types of boilers ; as low as 40 pounds:and
all the way up to 200 pounds per indicated horsepower of
the engines is noted. 5. What is the horse power re-
quired to generate and make 100 tons of ice per day,
evaporating water and pumping it also, with a modern
improved plant? A. About 4 horse power more or less
according to the nature of the process. 6. Cansteam
from large condensing engines after going]through a
grease extractor be used for making ice? A. No. 7.
Are there any boilers in America being built and run
with water tube exactly vertical and shortforlarge horse
power? A. None. 8. Isa water tube grate bar success-
ful and economical ? A. Not successful heretofore. 9.
How many electric horse power can a 100 horse power
engine develop? A. About 80 per centof the indicated
horse power of engine.

(6573) P. C. C. writes: Suppose: there
is a double railroad track where all the trains uniformly
travel on one track going north, while the trains all uni-
formly travel on the other track goingesouth. In such
cases it has been observed by experienced railroad men
that on the track where the trains travel north, one of
the rails (east or west) is always worn more than the
other; while on the track where the train moves south,
the opposite rail (east or west) is uniformly worn more
than the other. In each case which rail is it that
wears wore (inside or outside) and why ? A. North and
south railway tracksin northern and mid latitudes are
radial to the earth’s axis, as shown by the meridian lines
on a polar map or globe. As care move to the south at
great speed they meet an increasing speed of the earth’s
surface, which forces the track against the west side of
the train and wears the west rail. When running north
the train is constantly meeting a decreased speed of the
earth’s surface, and having left and partaken of the
higherspeed of the earth’s surface at the south,sre thrown
against the eastern rall, causing wear. 2. Is it safe for a
lightning rod to come in contact with any part (espe-
cially these parts exposed to the ‘weather) of a wooden
building? A. It iseaferto attach alightning rod to the

building than to use insulators, provided the ground |

connection is perfect or in thorough conmection with
moist earth. 8. Cana cheap battery be made without
usingeither of the following : Zinc, copper, bluestone

(cupri sulphate), carbon, and bicbromate of potush ? If

[ d and blown out at each discharge, so that there
is nothing but the powder that could possibly remain, and
the possibility of anything in the gun or pistol that would
ignite a fresh charge is very small, yet premature explo-
sions occasionally occur in quick firing of muzzle-load-

ing arms.

(6575) W. T. B. writes: I am running
a so-called 25 horse power engine, cylinder 10 inches
diameter and 12 inches stroke, from a boiler of rated 15
horse power, 60 to 80 pounds pressure, nominalspeed
150 revolutions per minute. I do not think that it uses
steam economically. Would I get better results or more
power by putting on a largerdrum (present one is 36
inches diameter) and reducing speed to 120 or 100 revolu-
tiong ‘per,amlnute ? A. The drum appears to be large
enough, There is no economy in reducing the speed of
the engine. The boiler appears to be toosmall for the
economical generation of steam for the apparent power
from the engine, and you may be wasting heat by the
chimney froman overstrong fire and smallboilercapacity.
The throttle valve and cut-off plays an important part in
the economy of running an engine. To be economical
requires asfull pressure at the steamchest as possible and
the valve set Lo cut off at a point to give the power re-
quired. The governor should govern the speed, and the
throttle valve should only be used as a contingent to
over-pressure Or extreme release of load. Without
further facts as to the cut-off, kind and amount of work
and the kind of boiler, we can only suggest that a larger
and horizontal boiler be used, and an automatic gov-
ernor operating the slide valve be adopted.

(6576) W. S. asks: 1. What size plate
and how many of them would I have to use in a 60 cell
storage battery to lightthree 110 volt 16 candle power
lamps? The cells built like the Faure battery described
in your June 21, 1881, issue. A. For the best results the
plates should not be less than 710 inches, 13 or 15 plates
per cell. To secure the 110 volts, the battery having two
volts per cell, you will need 13°=>55cells for 1 lamp or

any number up to the capacity of the battery. 2. Is
the indnced current in a transformer, using an alternat-
ing current in the primary, an alternating or direct cur-
rent? A. Alternating current. 3. Icannot understand
how Tesla produces a current alternating 100,000 times a
second by the multipolar generator described in the * Life
and Works of Tesla.” Please explain. A. We cannot
give a detailed description of Tesla’s experiments. It is
conceivable that 100,000 alternations per second could be
secured by properly proportioning the number of ele-
ments in the machine and the number of revolutions.

(6577) M. McG. says: I see in your
SUPPLEMENT, No. 397, August 11, 1883, on the subject of
military ballooning, that a very light hydrogen gas was
produced by paseing steam over red hot iron, but it does
not explain just how they did it. Can you give me the
information? A. See the SCIENTIFIO AMERICAN SUP-
PLEMENT, Nos. 828, 849,

(6578) C. R. W. asks how the bottoms of
trousers are cemented. A. Use thinsheetgutta percha,
which can be purchased of the manufacturers especially
for tailors®’ uee. Place a piece of the tissue between the
layers of cloth to be cemented and press with a hot iron.
This causes the cloth to firmly adhere on account of the
melting of the gutta percha.

(6579) H. A. McE. says: Can you give
me some information regarding the beverage * perry * ?
A. Afermentedliquid, prepared from pears in the same
way as cider is from apples. The reduced pulp must not
be allowed to remain longwithoutbeing pressed. In the
cask, perry does not bear changes of temperature so well
as cider. It is therefore advisable,if at the end of the
succeeding summer it be in sound condit.ion, to bottle it,
when it will keep perfectly well. The red, roughtasted
sorts of pears are principally used for making perry.
They shounld be quite ripe, without, however, approach-
ing to mellowness or decay. The best perry contains
ahout 9 percent of absolute alcohol; ordinary perry from
5 per cent to 7 per cent. Perryira very pleasant tasted
and wholesome liguid. When bottled champagne
fashion, it is said to frequently pass forchampagne with-
out the fraud being suspected.

(6580) A. D. asks how to make buff
wheels. A. Turn up the wooden digk to form the wheel
on the mandrel on which it is to run. Cover the periph-
ery of the wheel with good glue, preparel. as for gluing
wood, stretch the leather around and confine it with shoe
pegs driven in about2 inches apart. When dry turn off
true with asharp chisel. Give the leather a coat of glue
and roll it in the emery, #0 a8 to make it retain it by be-
ing embedded in the glue. Let the wheel dry, until the
glue is hard and it is ready for use.

6581) W. P. P. asks for a formula for
carton pierre ornaments. A. The following is a for-
mula for such a composition : Glue, previously dissolved
in water, 13 parts; pulverized litharge, 4 parts; white
lead, 8 parts; plaster of Paris, 1 part; very fine sawdust,
10 parte. Oil the moulds in whichitis cast to prevent

adhesion.

© 1895 SCIENTIFIC AMERICAN, INC.

swabbing, they may take fire and ignite the next cart-|
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TO INVENTORS,

Anexperience of neulyﬂny years,and the pr ?
of more than one hundred thousand pllut. ona for pa-
tents at home and abroad, enable us nd the
laws and practice on both continents, nnd to possoss un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent lawe of the United Statesand all
foreign countries may hehad on application, and persons
contemplating the securing of @atenm.
abroad. are invited to write bis offi

tensive facilities for conducting the business. Address
UNN & CO,, office SCIKNTIFIC AMERICAN, 361 Broad-
way, New Vork.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

July 9, 1895,
AND EACH BEARING THAT DATE.

reparation

[See note at end of list about copies of these patente.]

Alarm. See Bilge water alarm. Burgln.r alarm.
Alarm e, electric. W. H. Bradt.

Alarm lock, J. W. Kohn
kaline sulphates fro
neutral. E. A. Smrke
Animal sbears. W. Sily
Animal trap. automatlc.J B. Hobby
Arc light su p?on,, B. Pick ering..
Axle,C.J. Kili

AXle, vebicle, Curl & Cummins
Backwater and sewer gas trap,
Bag. SeeMalil

Baling nrou,J M. Sanders

[N

ath apparatus, electric, W ‘. ‘Goiden....l 1l 542,471
Battery. See Electric battery,
Bearing, adjustable. M. Young ................... 542,580

Bed, table, itretcher. and cbair, eomhined,.) F.
& K.M. Sauerhler .............

elt. H

Bevel n 0.8 H Ma ham
Bevel‘ng machine, Schraubsmdter. Jr.,
Blcyc’fe attachment. G K. Heato
Blcycle bearing, T. F. La Belle
Bicycle clutch mechanlsm, G. 8.
Bicycle locki ng device, H. C Taiel
Bilge wateralurm, E. Brus| h &

Bit stock, H. V Bmith
Blower for

& "Schill:

Boat. See Collapsible boat.

Boi{er lSn Hot water circulating boiler.
iong

Bollermmr.ce. G Playford..

3ookcase, P. J. Pauly, Sr..

y1 i
0ok, manifolding lan &,
oom hitch and 100 swing, .). C. Bm.tes
Bottle safety case, . Atw
Bracket. See Scaffold hrncket
racket, C. Pettit.....co.oovn ciiiiiaiinanns R eaaees . 542,535
rake. See Electric brake. W brak
rake shoe. J. JDKgnzclgr, J

Bread kﬁ;ﬂ 642,583
Wligor .. b2
Brid e blluder W. Kiel.. . bd!
Budding too!, Knowlton ; A;Wnre rrveeees DAZATR
Buildings, eable ornament for. J S Burto . B2517
lun% nuacbment for barrels, F Bcheler. . 542.%?
Burglar ala: affee . 542,

Burning petrolenm. J.J. Luon
utter makln
Cable
Calendar, G ..........
Camera. See Roll bolder camera.
Camp chair, sprlnz bnck foldin, {z T. D Rellly
Can crlm ing macbine, J. Goud,

Can labeling machbine, H. Albert.

ng, P. B
ng, P. C. Brown...

Car coupl
Car coup!
Car coup!
Car coup!
Car coupli
Car coup}
Car coupl
Car coupl
Car fend
Car fend
Car fend
Car guard or feuder, . A
Car oadn}g mechanism, O. A, T!
8. Johnston.............
Car seat Stymus, Jr.. & Kreutzberg.
Car trwk aratus for ramovlnz obatruwons
uman.

fro h
C-rwheol rallway, J. Prints..
Cars. Elmmting “for mining or

ler.

.......................... . 542,
Cam. rotary fender for railway, J. H. Shoen- 5
QDO e oo 2 by .0 oo [ET e Ta & s sbitgs s s inasia e oo
Carding engine, revolving flat, C. Butterwortb.... 542,583
Cardln englnes, stand for nrlndlnx rolls of, ¢ 52,270
(‘nrdlnfz or gimilar’ ?-':'.ib':il'xi&'s'.' ‘metaliic toothed _
linder for, Clay & EnOWIeB.......ccovennuaniss 2,605
Cartric]lsge or otber cases, machine for fllling, T. 230
Case. See Book'c}iéa"'iié't'tl'e'éi{r’e'i.'i ‘case. Show
Cemmt ‘metallic, V. Moeslem .................... .. 542,569
Cellulold articies and mnnntact same,
Tburber & Schaefer.. oo
Chain, drive, J. H. Mitche
Chair. See Camp cbair.
Cigar t({) cutter, G, H. ROARGTS.. .ecevvereveenrnnsnns
C'Rnret. e and cberoot mnchine. J.H. Dunn.
Cla clamp
othes drier..] Drum
otbes drier, J. Everett

Coal elevating apparatus H -

ock a%d warning signal, comblnation angle, W.
Core. basin IR L oog o IR
Comn lowﬁrlng attachment,

OGO

Coin deﬂvery apparatus,
R. K. Lara

Copylng macblne. rotary G Rohrus

Cornice, window shade, D. 5
Corrugating and cutting tool 542435
Coupling. Bee Car mupllng. '.l'hill eoup ng
Cultivator, A. M. JODEeB.............eus. 542,339
Cultivator, lever, W. S Lawrence 542,614
Culvert orbrldfe. J. W. . l 2.031
Curlipg iron sbield, J. C. Earnshaw.,............... 243
Cutter. See Cigar tip cuttur. Paper cutter.
Welt trlmmer
Cycle saudle, J. P. JODDBLON....oovunnviiniennenns . 542,613
Denture. artificial, E. P. Brown,......... . 542,436
Deterg nt compoun H, Hutcbinson........... 542,524
ﬂzer. e Potato adl
Digb cleaner, G. 8. 542,460
Disb cleaner. L. A. Sunderland. 542,430
Disinfecting ap paratus, Scott & 542 316
Display stand. (xanzhorn 542,362
Door banger, W. AT (T . 542,451
Drn.ugbt equalizer, G W Ra .......... .. 542,
Draughting mnstrument, tallor's, J. S.Hand....... 542,443
Drier. See Clothes drier.
Drill. See Rock drill.

Drinking cup bolder, H. M. Eva
Electric battery and ap&llentlon t
med icinal purposes, 8, kwith.
Electric brake, W. B. Potter................000veiuae
Eiectric li hnng system and dynamo theretor.

M.
Electric meter F'. P. Cox..

CNICON. . vueerrnnsseisossonosionsscnsannnns

Elevator snfetégm. C. F. Peells.

Eneine. arding engine.
Steam engine.

Enging, F. C. Rlnsche

Engine attachment, R

Envelope machine, H. D. & D. W,

Emvatlng machine, C. R. 8C0le8....cccceueiarnenn 64287
xtractor. See Seed extractor,

F‘oedwater heater and purlfier, 'I“ J. Cookson

Fenge and method of plashing, lattice hedge,

Fence mckeh fastene

Fence post, J. Cramer..

uas 542,318
Rotary engine.

kol
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Fence wire fastener. V. F.Mount...

F‘lsh hook wrapper (, F‘ Mill ......
Flower stand. revolving. A . C. Nielse
Fluid compressinn, means for elastic.
Fluid compressor igh sgeed. F. M. R
Fodder binder, W. W. & J. H. Graha

- 542.248

furnace. Smokeless turnace,
Furopaces, feeding shavings to, T. W. Jenkins..... 5424T7
Gage. See Alarm gace.
Garment fast ening device, O. L. Cady..............
Gas, apparatu s for manufacture of oil, F. Mayer.. 542.269
Gas, apparatus for manufacture of water, T. 3. C.

IO ete S rorsrs e leis) e s el T e e 542,566
Gas bu rnas. thermostatic regulator for, J. D.
BOW IDAD. . 10evreeenniennteinnsrecsenonseosases .o 542,234

. 542431

ec . 542,347

Girder, plate, H, H. Rou . 542,283

Glass, ttening stone for flattening plate.

Chance & Scott

Grain elevator, w W. Lockwood...
Grinding device, knife, J. H. La Favi .

Grooves, cutting tool for dnvetail, P. MecCourt ... 642,344
Guns, rebound and eject|ng mechanism for break-

down, G. D. Potter........... 542 491
Hame fastener, J. W. Stanley.. . 542,238
Harness Slume holder, W. Rauschen berger. . .

Harp, J. John....... . M5
Harrow, E. W. Freiburgho . 54247
Harrow, rotary. J. G. Ferriil . 542,
Hasp lock, A. Cashin

Head gate operating mecbanis . 542

N Bro
Heater. See Feedwater heater. Mllk heater
elmet. metallic, .J. P. Lin
inge, A. H. Gilman.........
1t strap, 1. Von Risch
oisting i

ook. See Shoe hook.

fasanlacfarus]

00K, C. Henkel............cooivivnniessinens 2
oopﬂarlne machlne. M. H. Ritzwoller, . 542,672
orse whipping device, H. J. Cage... .... 2,463
C -ecalkbendm} devlce. M. Roche.. 396
Horseshoe, ﬂ’mfx’ A 546
Hose supporter, 30rto "
Hot water circulating bouer liv} 292
Household devices, means ‘for operat|ng.

Faulkn . 542,335
Hub, B. 0. Bryden . 542,330
Hydrocarbon motor, Tiquid, 8. Griffin . 542410
ce cream can cover, A. Maag....... . 542.48¢
ce cream freezer, V. B. McCann. .. 542,596

Lk stand stopper, L. H. Thomas. . 542,399
nk well or holder, W E Lems « 542,482
ns

t destroyer, G. S. Chase. ..., .. ... . 542,

nsulati ng material, electrxc. J. 0. Br .

8. press for making screw, S. Krlbs o

-uu ng machine, (. Binder . 542,233

J See Liftin, jack

{itchen cabinet, C H. Little
Knife. See Bread kn|te

knife.
Knite hand) T. E. Mill

Paring and

2,
Knitting machine, E. E. R.a dail.. . 542,311
Lace fastener. sboe, C. Wilde............. . 542,
Lacing stud sett in, machlne. T, A, Parrins... . ... 54249
,..addelé, combin step and extension, J. B,
McSberer

Lamp, W. J. Smart..
Lamp, c, A. C. Seibold
Lamp'burner, T. Skinner.
amp, electric arc, F. M ebr
Lmp, electric arc, 8. E cNuttlng
Lamp support. W. M. Whitehead
Lantern, tubular, G. W. L)L
Le“hﬂt'tc oloring’'and polishing’
Lifting dog, F. Beatt!

thtlng dog for cranes F. Beattie
Lifting L

o al'.mn :
Linereel, C. A. Ki
Lock. See Alarm lock. Hasp lock. Sash lock.
Lock A V. Jewort. . 542,563

V. Jewett. .o oiiiiiiie i e aeees
Locks, electroprote ctlve stemror.M Martln. = mms
Loom shuttle motion, W. 542,525
,.oooms, batten for narrow ware, A I
P holder, A. W. Brand..

Mail bagand lock tberefor. Ww.
Mailing package, E. J. Fletcber.
Marker, coverer.and turroner

. Liothica
Match deliverlng devlce, Dickerson & Giibert.... 542,433
Match recelver, folding mailable, F. C. Louns-

(13 200 i B0 oot ooo e oo oo R O R oo S 542.621
Mattress tufting machine, E. N. Stephensnn . 542.289
Measuring instrument, eleetrlcal F. Holde . 542,258
Medica) electrode, A. P, Van Tuyl, Jr. ...... 542,508
Metal frame and stock therefor. A. Wanner 542,547
Metal tabe, lexible, H, Witzenmgnn .. ..... . 542,300

Metialllc Tstrips arparatus for twisting and
ng, T. 5000
Meter. See Electric

. 542,513

i1k heater. . Woodard 542,400
illing machine, J. L Bogert . a2
Mirror, Mosher & Streeter .. 542,504

hat, Best & K . b42405
Modeling board, A. E Malthy gg.azs
Mouiding machine, J. E. Donovan.. . 304
Mop head, C. Morgan .. 542, ,w

Mortlsi

Motor. See Electrlcally controlled motor. Hy-
drocarbon motor. Power motor. Vehicle
motor. Water motor.

Mower, lawn, J. Braun........ 542,
Musical instrument, H. I. Hol 542:061
Musical instrument, stringed, Owen & Croweli 542,583

Naika(s}a]aortlng and delivenng mecbanjsm, Keith

K teessersecanearenacans . 542,616

Napkln holder T.B. I‘ff 542,267
Neckwear fastener, J uil bert. 1473
Numbering machine, J. R, Cart 308

Numbering machine, F. Mei sel

Nut or fruit wasber, L. R. Butler............ .. 542,438
nanoe breech m ecbanlsm A. Sllfversparre 542,879

gveu. . W.Hu . 542.338

ail attachment.mllk R D Smlt

Paper bag macbine, 8.E. Pett 50

Paper box covering machine, C W bs.

Paper box mach|nes. cutting mechanlsm 1

unro.

Paper machine wire clotb protector, A. Young.... 542581
Paring and slicing knife, J. Cromwell.............. 542,606
Pavements. apparatus for repalrlng asphalt, A

. Perkin,
Pen, fountaln. W. W, Stew:
Pianos or orzans, keyboard for. W. 8. Moses
Planos or organs. substltnt\ng and transposing siz2m
'or, W
Plctures projected upon acreens ‘magic lant-
erng'are seen iu relief methog by which, J

Anderton 7
Pi)ls, coating, D, M. H. e
Pill coating machine, D. M Holbrook

Pipe wrench, K. A. Riose i
Pipe wrench, L o . 542,416
p ter, I i N . 542,511
Planing machlne double orsectlonal L.T. Pyot 542598
Planter, C. E. P, Hobart.. 5

unter, corn, H Keller."......" """ 542,261

anter. corn, Punteney & ’-looy . 542,361
Plas terer’s hawk, J. L. Love.. . 542.419

-}

ug . vt ’1‘. Whea J8Y .. ieiiiiiaiiaines
wiping t, Smith & Amon.

Portable frame. adjustable. J. E. Walsh

Post. SeeFenc

Potato diszer, C. J ackson

Power motor, E. Cha. uette

Power transmission,

Press. See Baling press

Printlng mac lne ing att F.

Mei
Prlntine rej arln metal latesfor lltho ra| Inc,
8 Fo0bE e o e, 542382

Pump attad:men 'B. Decke . 542,332
Pump, purifying, W. W. Nm-man .. 542,630
Railway block slgnal’s a{s G.M. Brown.. . 542,550
Rallway safety appar. L. Rowell. 542,313

Railway spike and tie.S j H
Railway switch, R. E. Hamill........
Railway system electruc. R. B. Wilson.
Recorder. See Time recorder.

Reel. See Line reel.

Ring clamp, M. A. Anzelewits...
Rivets 01 cbalns macbine for

Sewing macbine, N. F. Bec!
Sewing machine attachm

. A. Williams

gmgaelcom}umlnu
m umacel
Sole levelin g machine, F.

Spider. B. E

Steam e

tool and cane. combined,

itove, beating, H.
tove, portable, J.
trap. See Hitch
Street sweeper, A.
Surgeon’s operat
witch. See Railway

lable fastener, C. E. Sjoh

S30L

Target trap rd the
Tea chest, T. B. Tbompso!

n
Tbill coupling, Brokaw &
Thrasbing macbine, C. F.

Tire fastener, pneum atic,
Tire valve, pneumatic, E.

Transplantmg impiement
Trap. Animal trap.

®as trap. Target trap.
ricycle, railway, F. Brad
Trolley breaker, Bail & L
[rolley fin er. C. C. Lyode
Trol g undergroun, L.
Troug

Typewriting machine, T.

Overhlse
Valve, air, T. W. ‘Brooks.

Valve gear, ¥ Rt
Valve trlpie. W.C.
Veblcl

Vehicle seat lock, T

Ventilation apparatus, J.

<29

Wagon hrake, W. Siverd..
Water motor, A, T. Vern

Wheel. See Car whi eel.
heel, G. C. Hale
Whlstfe and Cigar |
Wick raiser, H. P
Windmill, 8. Fulier
Windmiil regulator. F.C.
Window screen. P. E. Mc

Wire cloth for screens, tr

Wire stretcher. A.J. Uph

Shage and curtalnpole banger. com

Sharpener, knife, J. Oefinger.
Sbears S8ee Ammal sbears.

Sboe hook and stud, A. Latham.
Shoestring faste'ne& i)l Kaascbau

Spearing frogs, etc., device for, D. Sang
Spectacles or aeglasses. J.E

Stand. See Dlsé:lay stand
L. Dennison..

Steam englne, Hill & Hoadley. it . 64

Steam englne, duplex,C. M. a BB, Miller.....).. 542,342

Stopper. See Inkstand stggper.

Capping. facing, and ream macblne
"€ Hodge, o 5 =

Telﬂ)hone exchanges, multlple ‘switchboard for.

Kello,
Pelepbune switchboard, J. F. Gi‘lllland
Melephonic transmitter, C, C. Hughes

Thrashl‘;:ir‘_dmachlne steering meehanlsm, [

See Sack tie
Tie plate and rall brace, combined,C
Time recorder, watchman’s, C. Muller.
Time recorder, work mau’s C. "A. Widm

Torch, plumber’s, H. J. & W .J. Tay .o
Transformer foralternatlng current systemn, E.

See Wateri ng trough. ’
[ruck frame for cars. pressed steel, C. T. Schoen. 542,427
T'runk caster and corner shield, J. A. Slama 542,

Typewriting machine rlbbon mechanlsm.F W.

Valve gear, F. . Chriest...

e motor. W. 1. Twombly. .
Velocipede, railway, F. BredY

Ventilator, W. W. Robinson.
olin player’s wris upport.
scoslmeter. R. C. Carpenter.
se, TI8t....... coeeennns
Vise, T. L. Hamilton.......
Wagon, Bennett & Ada me.

Watch carrier, A. Bannatrner.
Water closet seat, P, J. Cahill...
Water closet valve. J. Menz|es
Watenn trough, atocl: F. C. Jones.

Wed, . Harmon
Welt trlmmer cutter. G. A.Ruitin..

ntos
Wind ow screen and awning, comhined, Romunder

........................................ . 542,312
Wire, making seamless plated. £. Nelson......... .
erhe scounng and polishing apparatus, J. Need-

Wood preservative, H. Gaillnowsky
Wooden clubs. machlnery for sbaping headsot,

lasses of A dvertisements, Special and

Tngravings may head adver-
Advertisements must _be

Boll holder camera and pictare exhibltor w. v. 2
poEamond ~ 1% "”Ah'p ....... o Y Wovertisements.
en, s .
Sack t%e. ngne R. Eichenberger. , 542466
.;addlegmhrla ine, side, J. D.Padgitt. . = ﬁ%‘m ORDINARY RA']‘ES.
SO Toox ] A eraalt = %700 | Inside Pas i inserti
k.8.J. Anderson._............ . neide Pnge. each insertion - -
g:gh Teversibie window. C. 8. Mossop. 542, Bnck l'Me. ench insertion « - - « S‘l 00 & line
Baw, %rosscu}..] w. g rlR = B k 3 &I%ﬁ
aw sbarpening mac ne. arker. ..
aw shar penig too), C. P. Rood  hd9o8 H’ Mrram are 'raqwtred.
aw tooth, lnsertibie, M. L Sbugter. . .. 52318 | The above are charzes line
w tooth. 1 nsertibie, A . Walter. . 542,577 | words per line. 1'his notlce shows the width of tbe line.
caﬂ'old brac ket, P. L. F ............ 542,469 | and is sev In aﬁate Ly pe.
cale, autowatic cotton weithg cb ] 542,285 | tisements at the same rate per agate line, by me asure-
cale, automatic al ectric weuthinu. C. F. Wood (r) bgms ueny, as the letter press. T
cale, automatic welghing, A. Schul 234 | received at Publlcation Ofice as early as Thursday
cale compu olden & Gord " 542,523 | morning to appear in the followiug week’s issue.
i ssors, po ket, ¥. R. Baker-....... . . 542601
Ccow, d pin&, D. Delehanty vee. DH2,408
creen. 8 indow screen.
eat, J. 8. Jobnston . 542,412 B
Sectional boiler, H. D. Roge: 542281 ——-—1—
Seed extracLor and recleaner, foul, Fixler & Wil-
TAMS, & 5. o o o ccissmee ovre s g o o wrorels ceeee eeee. 542,337

ent V. 8te

9 and 12 inch Swing.

. A Lathes

SENECA FALLS MFG. COMPANY,
695 Water St., Sepeca Falls, N. Y.

owcase, C. J. Backbaus.........
gxhr?'me‘l“é G. Bailey.. g%',s'lli' 8ha 1
er, coa o 1 . ers, aner
b llast:m bﬂ'u?lgsce)"éh St (I;'enTHEp ML "kh’"‘
a a ne, J. Uwen.. . y! atal ue Free. S
Slefub. bob. H. L. Eaiinan. .. 842,557 &

8, Dritls, Machine Shop
es,r'l'ools and Supplies.

120 CULVEKT ST., CINCINNATI. O.

.h. J 21 Molntosh. .

Ww. McArd le.

BARNES Foot-Power

Parker

o BeAman for

Gordon & Coopersteln 542,609

MACHINERY.

FOR WOOD AND "‘T‘L WORK.
:E.".J_..... Blacksmitha,

542,595 Tue SesT Foor nwn MACHINES 1N THE WORLD.

542,280 W. F. & JOBN BARNES CO., 999 RUBY ST., ROCTFUR, ILL

olm

n et’ al

custom ers

Nicholson.........
God dard
19, 56,520. 542,622

Pumping Water by Compressed Aiv,

37T We take pleasureln announcing thathy arrangements
9544 made Q. Pohlé, we are enabled to furnish
wlth the

POHLYE AIR LIFT PUMP,
protected hy numerous American and Foreign patents
This denartment ot our business wi!lbe under the
sonal supervisi on of Dr. Pohlé, the inventor and pa ee
THE INGERSOLL-SERGEANT DRILL
Havemeyer Bulilding, 26 Cortlandt St.,

0. Goss. ... ..

. G, D.Carter....... ..
Backwater and sewer

RAND DRILLCo

CENERAL MACHINERY for

M!NIMGTUNNEL,ING‘
B BRI T

Binaos..

TO INVENTORS.

Oliver..

E. Konigslow.
ine Machinery
and Models, offers Special Facilities 10 Invent-
ors., Guarantees to work out ideas in stri s
and any smprovement that he can aw(L 0ez WiLh ¢
wori. Tbousands of men ha ve crude tl ough really val-
. 542,632 | uable 1deas, wbich they lack mecbanical trainlng
542,616 | velop. Noveltles and patented

hy contract. 181 Seneca St.y Cleveland, Ohio.

articles manufactured

ARCHITECTURE
m.n +R.R. andBndge
S WL AT
gh.gh subject wish to stmfy or your trade,
Correspondence School of Industrial
Sciencesy, SCRANTON, PA,

ARTESIAN WELLS. —BY PROF. LK.

G. Smith. A paper on artesian wells as a source of
water supply. Essential geological conditions of arte-
sinn wells. Some chemical features of artesian well
suppls. (,(mtmned in_ SCIENTIFIC AMERICAN S8SUP-
PLEMENT. No. 943, Price 10 cents. ‘I'o be had at this
office and from all newsdenlers.

ELL DRILLING MACHINERY,

MANUFAC TURED BY

WILLIAMS' BROTH_ERS.,
ITHACASN.YY

DEEP OR SHALLOW WELLS;? WITH)

STEAM OR HORSE'POWER
& SEND FOR CATALOGUE
ADORESS WILLIAMS BROS.ITHAGA. ALY/

SINTZ GAS ENGINE CO.
GRAND RAPIDS, MICE,

Manufacturers of the Sintz Stn.
tionary and Marvine Gas and
Gnsaoline (ingines, Es) eclally
adapted for Boats and Electri

Lighting. Runs with manumc-
tured or natural gas —Boats and
l:;unucbes. Prlces thnln the reach
of all.

Mentlon t{ﬂs paper.

Ten years with best results, is the
reason why the

nl.n CGASOLINE

ENCINES
take the lead and have so
great a sale.

¥ Send for Catalogue.

. P. F. OLDS & SON,
Box218, Laneing,Mich., U.S.A,

BALL BEARING AXLES AND RUB-

ber Tires.—A paper read before the Carriage Builders’
National Convention, Pbiladeiphia. October, 1834, show-
ing the advantaee to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No.
992. Price 10 cents. To be bad at tbis office and from
allnewsdealers.

THE M. & B. TELEPHONE.

Absolutely Non-infringing.

Absolutely Gunarvanteed.

Absolutely the Best Exchnnge

SWITCH BOARDS.

Illustrated Catualogue on application Free.
« « B Agents Wanted. . .

THE U. S. TELEPHONE CONSTRUCTION CO.

131-183 8. Fourth St., PBILADELPBIA.

for mln the arts, Killing Insects
BI SUI.P'"DE IGrain, Killing Rurrgwinx An.
OF G“RBON EK. ’I‘AYL%AUI{?(&e?eIand. Ohio

642,536

REREE
et

Curt

:

B
seit

£

e L. 8. Stﬂl’l‘etl Go.,

=235 FORMED MILLING CUTTERS
Milling Par?sm:f_ Machinery.

These Cutters can bemadein a
variety of outlines and can be sharp-
grinding without ch
] orm. They are economical
the roductlun o!' duplicate and in-
ansea parts.
w;trated Catalogue Free.

Manufactarer of Fine Tool
P. 0. Box 15, ATH OF, MASS,

PI nmfu‘ No. 100:2,

AMERICAN PATENTS. —AN INTER-

esting and valuable tabie sbowink the number of patents

granted for the various subjects upon which petitions

ave been filed from the beginning down to Decewber

Contained in SCIENTIFIC AMERICAN BUP-

Price 10 cents.
this office’and from all newsdeulers.

Rathbun

SES g EEE
ass%%s gsg%f’é%

eating, Gi. B, Meadows.. 542,33
543,

CATALOGUES FREE T0 AN\' ADDRESS

BUY

Zithers Or otber Dat; t
for, M. C. R. Aundorf...... tevesesraeciionsenssoe 542,682

Bakingpowder, C. D. Bos:
Rice & Hutchins......

Chemical and

Bottle,C. De Witt..........
Fuse block box, J. W. PACKATA.1+0veerssersssssssnnss

TRADE MARKS.

Boots and shoes and leather for ppersof

Butterand cheese, J. L. Grant. .
Canned beans, llllnols Canning Company..
T(

TELEPHONES

That nre zood—not ‘*cheap things.”
ence ln cost is little. We guarantee our appamtus

arantee our customers against loss b:
DESIGNS. 5“11: guarantee and instruments are 130

s s 34488 | WESTERN TELEPHONE CONSTRUCTION CO.,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of Telephones in the United States

'ﬁf l-llﬂsu =

s &8on...........

erelnlgtef“" in=

Cigars, A. B. Santa R
Disinfectants, A. Nuback.

Horse blankets
H.L.

fabriken Zimmer & Company. P . 26,784
0sa 3
Condition powders for horses, H. L. Lohmeyer.... .77%

Fiber ware, including signs, panels, dadves. cen-
terpieces, tile, and table tops, Howard Fiber
Ware Compal

TD)|
Glass and glassware. window, T.
Gum. chewlmz K. C. Oberhoitz..
Hams, Nort! Pachn and Prvi

= N VANDUZE
2679 : f THE BEST IN

X 5 Pumps Any Kind of Liguid.
m’ in Orhrr‘ never Ologs nor

N, S biMP

THE E. W, VAHI]!IZEII co,,

108 E, Second 8t., Cincinnati, 0.

" Com
y & Company. .

lshlng and cleaning

Steam boilers and wate;

Syringes,

r
Maccaronl. Guano & Rageio. 2797,
?er and envelopes. writing, Z. & W. M. Crane... 26,782

08sgoo
Scales, portable welghing, Jones of Blngbamton . 26.803
Sewing machine treadles. Slotkin & Praglin........ 2802 | 999. Pricel0cents. 1'0 be had at this office and from

Campbell Manufacturing Company..

of applyl

preparation, Colony
....................... 87 | the tutor to explain them.

r heaters, Raymond & all newsdealers.

ELECTRICAL PHENOMENA ILLUS-
trated b glled Hydraulics,—Mr. G. Claude’s method

e movements of water to illustrate a few
of the ﬂrst princicles of electrical phenomena in such a
way as to enable tbe student to better understand and
With 14 1llustrations.
tained in SCIENT FIC AMERICAN SUPPLEMENT, No.

Com
Tonics, i
Waists, ladies’ and boy
isky, J. L. Denman &

Wines, oy of J. H. Steuernagel.

ard R y
Teas, coﬂees, spices.and soap, Ransom rothers ROC“

ND
0 R E
Com pany

25 cents. In ordering

953 of the patent desi

Broadway New York.

Willetts. ..
Roak drlll. T, 8ymonda...

A urinrtl;d fepv ﬂrtties oy i
any patent in orego st, or any patent In print
issned since 1863, will I}B

(;t; augrun m\t;lgls nllay mz‘w be obta.haeld b} b:hte in- =

ventors for any of the inventions name ure- or

ﬁ)ing list, provided they aresimple, at a cost of $40 eacb. TH E H Y P“o SGOPE
complicated the cost will

lnstruet- address Munn & Co., 361

| York. Otber foreign patents may also be obtained.

tion and drawing of
urnished_ from this office for

MIN'IN .“‘f‘

SRR ) o GTES R

he a little more. For

© 1895 SCIENTIFIC AMERICAN, INC.

full | the oocult, proveshy; notlzation
Rroadway, ‘Iew k on hym&m %
PIONAL INO 1 BPrIng St 8 1. “ﬁ e acion,

QLIS MLES3} P

MANUFM:TURER OF
Brass,lron Steel & German Silver

08 Quarry Street, I s c R E w 8

Pbhiladelphia, Pa.
Shingle, Heading, and Stave Mill Machinery

and Veneer Cutting.
Send for Cat. A.
Handle Machinery
for Turning Handles
for Brooms, Axes,
etc. Send for Cat. B.

Wood Pup
chinery. Send !o'r
Cat. C.

gl I'l‘revor Mfg. Co.
Improved Gauge Lathe. Lockport, N. Y.
NOW READY'!

Sefventeent-}; Edition of

Experimental Science

REYVISED AND ENLARGED.
120 I'ages and 110 Superb Cuts added.

Just tbe thing for a boliday present for any man,
woman,student, teacher, oranyone interested in science,
In the new matter contained in the iast, edltlon will be
found the Scientific Use of the Phonograph, the curious
%t cal i{llusion known as the Anort oscore, together
h other new and mterestmg Optical 1 lusions, tbe
Optical Projection of O Objects. new e xperiments
in Projecticn, Iridescent la.ss, some points in Photo-
gra hy, inciuding Hand Cameras, Cane Cameras, etc.;
ystems of Electrical Distribution, ElectricalOre Find-
er, Electrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars,and a great deal of
&tﬂher new matter whicb wlil prove of interest to scien-
c readers.
ages, 182 fine cuts, substantlall and beautifully
M Brice 1o cioth, by el $ 4. Half morocsos 85,

B Send jor tllustrated aircuiar.

MUNN & CO., Publishers,

”’“ Office of the SCIENTIFIC AMERICAN,

361 BROADWAY.: NEW YORK.
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Founded by Mathew Oarey, 1785,
HENRY CAREY BAIRD & CO.

INDUSTRIALPUBLISHERS, BOOKSELLERS &IMPORTERS
810 Walnut St.. Philadelphia, Pa. U.S. A

§F Our New aud Revised Catalogue o f Practical and
Sclenbﬂc Books, 90 pages, 8vo, and our other Catalofuies
d Circulars, the whole covermg every branch of Sci-
ence §pplled to the Arts, sent free and free of postage
tg ;n one in any part of the world wbo will fumlsh his
address.

The Scientific American

Reference Book.

for All Purposes.
¥ Send for Circular,

of Large Blocks of Emery Set In Metal.

Fastest Grinders known. Can grind anything

EMERY

Sturtevant Mill Co.. Boston Mass.

NO PICKING.
Made Sharp. Stay Sharp
Will Fit any Mill Frame.
Chesp as Best French Buhrs.

MII.I.STONES.

ICE-HOUSEE AND COLD ROOM.—BY
R. G. Hatfleld. With directions for construction. Four
engravings. Con tained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 5%. Price 10 cents. To be had at this
office and from all newsdea ers

- - - -

A most useful little bound book of 150 pages, com- E THE o"I-v.
prising, probably, the most extensive variety of stand- | sma" Foot POVIGI‘ DI’I" Pl'ess
ard, practical, condensed information ever furnished E . Nov]vr%ady%orthgg:‘u:n inds of
to the public for so small a price, only 25 cents. or Bicycle Repairing

Among its contents are: The Last Census of the 8 fsd-i-:l,ln? cixk?rkﬁuggggfggfxﬁgg eciall"y_
United States (1890), by States, Territories, and Coun- g mentecs, Electricians, Inventors and Model
ties; Table of Cities having over 8,000 inhabitants; | o Mgg‘e:‘:; Made for pow%l;l::e without stand.
Map of the United States —miniature outline; The |3 & Full lcul and glm by malil.
Patent Laws (full text); The Trade Mark Law (full | 3 218 FRH %RIDS nlllF X N.Y
text); The Copyright Law (full text): The Pri 1 N, B, 100 vn, s
Mechanical Movements—illustrated by 150 small dia- w IHT ED—A competent for Boiler Works
grams—of value to inventors and designers of mechan- 04 abis 20 giy f;tmhiné ShDD ust b“; dexperlenm
ism; Medallion Portraits of Distinguished American F. C., 59 Liberty %m 16. New York City.
Inventors; Valuable Tables relating to 8 , Elec-

tricity, Heat, Metals, Weights, and Measures.

§F™ Sent by mail to any address on receipt of price,
23 cents.
MUNN & CO., Publishers,
361 Broadway, New York.

The Typewriter

EXCHANGE,
= 14 Barclay St., New York

We willsave you from 10 to
50 per cent. on Typewriters
of all makes

¥ Send !or catalogue.

EXPERT MODEL MAKING, ===

SKYL, Prop. 1
{! P or Catnloguﬁ Moﬁ Snppllea

Madison St. er
“ WDUERIHE " @AS " GASOLINE
LENGINES, 37 AR

The * Wolvaﬂm" is the only rs-
versible Marin @ on
the market. It ls the llght,em;en-
gine for ita power. Requires
licensed enmer.
lutely safe. ufact'd by
WOLVERINE MOTOR WORKS,

12 H Btree
QRAND RAPIDS, MICH,

AW TFABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL pmvs. GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
QOLD, STATIONERS’ RUBBER GOODS, RULEBS.
COLORS AND ARTISTS' LS.
78 Reade Street, - - - New York, N. Y.

Manufactory Established 1761.

BACHELDER ADJUSTABLE
SPRING INDICATOR.

Always rendy for use at any

I speed or pressure.

This instrument recelved a special
; dipl oma at the Worl 8itio

F Chicago, 1833, for Conve nience, Mec amcn

e Counstruction, and Accuracy under al

pressure. H‘CacalongomtwponappumMon

THOMPSON & BUSHNELL CO.,112 Liberty St.,New York

A Valuable [3ook

rlul>l=.1:|;§

708 Pages. Price $5.
Hwy.Mnrocco. $6.50.

12,500 Receipts.
Bound in Sheep, 86,

tle Glant Double G

If you want tha best CHUCKS, buy Westcott's
=i Britl Chaoks, Dttia 4
Drill Chucks

. b ks, Geared
Uomh'lnltlon Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe Chucks, Made II
Westcott Chuck Co., Oneidn, N. Y., U. S, A,

h, Spanish or German.

or Frenc
XPOSITION,

te di ra.m of
rmz.

SERIES PAIIAI.I.EI..

connections to both motors and con trollers.
1%snsmble to electric RR. men in loeatlné tronble‘

others for general information. RAI‘OR

and switch a)ete diagram, ehowlng all con~
pections. _Very useful dynmo tenders and others.
By mall, $1.00 each. Other diagrams ready shortly.

tem, address HOUSTON &

For l&formatlon as to B
No. 1304 Soniat 8treet, NEW ORLEANS,

DRY BATTERIES.—A PAPER BY L. K.
Bohm, treating of opeu circuit batteries, historical dry
batteries, modern batteri ellesen’s battery.
Bryan’s battery, Koller 8 battery, a.nd the efficiency of
dry cells. With 3 illustrations. Contained in SCIEN=-
TIFIC AMERICAN SUPPLEMENT, No. 1001, Price 10
cents. To be had at this office and from all news-

. SANITARY SOAP VASE

PREVENTS disease, waste, pllfer-
ing of soap, cloggine of waste pi es,
staln of marble, uncleanly sm.gI sh.,
AFK ‘0 RDS each nser fresh,
pure soa
The Unlu Clean, Sanitary, and Saje
P

wiy to use 80Q;
Agents Wanted.
Sanitary Soap Vase Co.,
Aqueduct Bldg, ROCHESTER,N. Y.

THE STURTEVANT
STATIONARY

FORGES

ALL SIZES AND STYLES.
i SEND FOR CATALOGUES TO

8. F. STURTEVANT CO., BOSTON, MASS.

NEW YORK. PHILADELPHIA. CHICAGO. LONDON.

Parson’s Horological Institute.

School for ((atchmakers

ENGRAVERS AND JEWELERS.
§¥ Send for Catalogue and References.

PARSON'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, ILL.

Valuable Typewriter Patent fer,zis, i

highest bid-
der. WM. H. EN, Pine Ridge, Soutn Dag ta.

“Pacific” & “‘Union”

Gas & Gasoline

ENCINES.
lluiqle t;n_l% I?tM.lt;m—
Sate, Simple, Beo-

nomical. <

Thac DB!

Merlon Av. & ﬂt h St.
Philadelphia, Pa.

ELECTRO MOTOR. SIMPLE. HOW 1'O
make. ByG.M.Hopkins.—Description of a small electro
motor devired and constructed with a view to assisting
amateurs to make & motor wbich might be driven witn
advaniage by a current derived from a battery, and
which would have sutlicient power to operate a foot
La.the or any machine requiring not over one man power.

vith 11 figures. Contained In SCIENTIFIC AMERICAN
SbPPLum NT. No. ti41. Price 10 cents. To be bad at
thisomce and from all cewsdealers.

‘We manufacture Tents of every varlety and size,
b

GEO. B. CARPENTER & CO.

202-208 So. Water St., CHICAGO

& Co., Solicitcrs
had nearly fifty
1

mmlgnm
of Patents, have
years’ continnous experience.

table b; wrltlnuto

unications strictly mnﬂden-
tial. A handbool: tent.s
how to obtain t!

PATENTS

NN a? 0.,
N@w York, 361 Broadway.

TYPE WHEELS,
HOVELTIES & ETC.

MEASUREMENT OF POWER.—BY G.

D. Hiscox. M.E. A description of several improved
forms of absorption and transmitting dynamometers
for the measurement of the useful work of prime movers
in mills and factories. With 17 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 992.
Price 10 cents. To be had at this office and from ull
newsdealers.

The Berkefeld House Filter

The Onl F(!ter Rmuwl/ng nd Cholera
y indorsed by many
leamng n.utho rities in Europe and Am-
erica. It gives a continnous flow of fil-
tered water, absolutely free from
rms. It i8 easily cleaned, as all im-
glurmes remain on the surface of the
cylinder. Cylinders can be ster-
lized by bolling in water for one hour.
8end for circulars and prices to the
BERKEFELD FILTER CO.
4 Cednr sScreet, ew York.

Jation of

This splendid work contains a carefu
the mos% useful Receipts and Replies ﬁlven in the Notes

and Queries of correspondents as published in the Sci-
ent i?ic American during the past ﬂfty {ears. together
with many valuable and important ad m‘l;cd
Twel ‘I'h l.l“!ltuld selected t8 are
nere wolloctéd; ‘nearly branch of the useful arts
being represented. It is b ar the most comprehennlve
volume of the kind ever placed before the public.
1'he work may be regarded as the product of the stud-
Iels1 and ra.ct.lcz.l expgrlence of the ablest chemists and
workers in all of the world; the information given
being of the highest value. arranged and condensed in
concise form convenient for ready use.
1 very inquiry that can be thought of . relatng
Armost e ’ q ge various manufactm‘lm nadus-
tries, will here be tound answert
Instructions for working many dlﬂerent Pprocesses in
the arts are given. -
who are engaged in any branch of indus
pr%‘ggg?y will find in t! l’fgbook much that is of prwtlﬁ
value in their respective callings.
Those who are in search of independent business or
employment. relating to the home manufacture of sam-
ple articles, "will fird in it hundreds of most excellent

poggestions. @ Send for Descriptive Circular.
MUNN & CO., Publishers,

BCIENTIFIC AMERICAN OFFICE,
361 Breadway, New Yerk.

EXPERIMENTS IN AERONAUTICS.—
An interesting paper by Hiram 8. Maxim, giving a his-
tory of his experiments in the construction and opera-
tion of flying h A& n of the present
status of aeronautics. \Vlth one |lluslrntlon. Con-
talned In SCIENTIFIC AMERICAN ‘SUPPLEMENT. NOs.
93 92, Price 10centseach. To be had at this
ce and from all newsdealers.

ALCO VAPOR LAUNCH

%\/, e Englne and Helnr Controlled from Bow

Latest improved and only 12 to 1 Motor
now ready for the market. to 40 ft.
Launc] 6 apd 7 horse power.

hes. 2.

Pilot req
No Ileomed % or N red wﬂs&:fo “m

ll{arllm Vapor Engine Co., Jersey City, N. J.

Better Than a Gold Mine.

you honest. sober. Induntrloua?—l.f BO, engage
wlth us for 16%6. $300 ear. You can
do not com-

her manufactured. Washes, dries. and pol-
ishes dlsheu erfectly in two minutes; no experience

necessary; a child of eight opemtes it easily; ch and
durable: wcig t t n pounds; made of antiTust
sheet steel; capa.clty D0 pleces; 510 000 for Its equa ;
every family wants one. You don’t have to canvas ;88
8oon as people know you have it for sale they send fora

dish washer, Each agent’s territory protected, no com-
petition. We sample (weighs six p ) in
nice case to Jady agenta to take orders with. One nt

HEPAIR BICYCLES FOR A LIVINQ
GOSI)IA Vnghke  mpir

Full ou r.ﬂb—-
B?llows.
o

Vise, Files, ke Threader, Bolder ¥
torfutgrlag WIm' “?lrzi':;ﬂgm .

. 1] Ilus, Cata-
logue of Toots. FRASSE CO-TLW arrin G0 R ot

HI%('EI I!EFE:.,(‘iﬁrliaT Engines. Hre‘-rwm =
o " nchinery, THE VILTE
M¥a. Co., 5 Clinton Street, Milwaukee, Wis. |

made $214.53 first ten days. A ddreas, for full particular:
Perfection Mfg. Co., 71;8&1 Stteet. Englewood, lll.

NATIL TYPEWBITEH

Tw can pay MORE money,
BUT youcaunot Ee; as Eﬁ value
nn mlur W u nu ‘ake advan-
tage of our ll LLI. OF-
to readers orm Am.
untl Aus 30, 1885, Ask hr pudu
lars and ll.lll)i\le

NATE YPEWRITER C0,,
& m Philadelphis, U, 5. A,

-
-

-

-'7.
=

hvick™ho Y INVENTORS.

Experim entnl work of every description. Automatic
machinery designed and butlt. E—r end for circular.
ALTBY MF'G. CO., Brooklyn, N. Y.

HELLO, CENTRAL!

Do you use te!epbones? lf 80, We can give
&gu jnst what you want. Ity 18
.y pi

Bpecia
tters. There is “beat. " in ever
?1 are the best.. We supply com
te ephones or all or any of the partu to co
ﬁphone. Write for illustra 1
EBJOR TELEPHONE
iberty 8t., New York.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be over d. Its
is many times greater tnan that of any similar journal
now published. Jt goes into all the States and Territo=-
ries, and 18 resd in all the principal lbraries and reading
rooms of the world. A business man wants something
more thap to see his advertisement in a printed news-
paper. He wants circulation. This he has wben he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
tbe advertising agent infi you to substitute some
vl = ronar ﬂ;r ibe SCIENTIFIC AMERICAN when se-

lecting a list of pubhivan..., iy which you doctde ft 18 for
your interest to advertise. Bits 1o -~anently done for

the reason that the agent gets a .arger COMMusosen from
the papers having a small circulation than s allowed ou
the SCIENTIFIC AMERICAN.
For rates see top of first column of thisp e orad-
dress DIUNN & CO.. ’ublishers.
361 Broadway. New York.

CONTRACTS WANTED.

To manufacture Hardware S alties, Pat’d Novelties
and Sheet Metal Stamping. g Mfg. Co., Racine,Wis.

i SEND for Gatnlugue of

Experimental & Model Work

t you think of buylilg.
ioli
E. V. BAILLARD, 106 Liberty Street, N. Y.

g ol shyolhe
5 Central 8. Boston, Mase:

CLAY2TORBENSEN, GLOUGESTER CITY,NJ.
DESIGNERS & BUILDERS OF YACHTS,
LAUNCHES »° HOUSE BOATS.

ELECTRICITY ' AND PLANT GROW-
ing.—A-paper by Prof. I.. H. Bailey, of Cornell Univer-
sity. describing and giving the results of a series of ex-
periments upon the effect of  electrical 1llumination

upon the growth of plants,
AMERICAN SUPPLEMENT, Nos.
cents each. To be had at this omce and from all news-

dealers.

MoNITo VAPOR ENGINE ano

POWER COMPANY,
8 Eric Streer, Grano Rarios, Michican. £
CASOLINE LAUNCH ENGINES ano LAUNCHES

© 1895 SCIENTIFIC AMERICAN, INC.

|WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of 8teel Towers and Tanks.
La. Red Cypress Wood Tanks a epecmlty.

W.mE CALDWELL C
. Siain Strost Lousviile, Ky.

WAINTED!

ata bmam—n Bt.esm e and Boiler, Corllss

at-

referred, fro 150 horse power ca :
?houtplm feet of hattiog, from3 to 3 tnohes, wiih oond
ha 4 (mnntii Pulle: tgs iping
abouta. ozen medium sized Engine Lathes; two 1ling

hlnes, two Screw Machines; one Shaper; a dozen

Polishi Beada. two Stmpglnn 'Machlnes ; two Grind-

lndH ozen D . Must
ufn ew or second

EEN Cl’l‘Y CYCLE (,ll.. Bulfnlo. N. Y.

GIOVANNI MINA,

MANUFACTURER OF

Piano Organs.

REPAIRING and
TUNING.
19 SULLIVAN STREET

NEW YORK.
$75 a month—Sign Painting.
quired, ouroutftdoesthe work, Patterns and fuil
psrtlculara dOc. postage), Littlefleld & Co., Adams, N.Y.
ENGINEERING FALLACIES.—AN AD-
dress to the graduating class of the Stevens Institute of
Technology, by President Henry Morton, on certain
popular fallacies likely to be encountered by young en-
gineers,andwhichmay sometimes Jead even able men
astray when met within a new ¢uise. With 2 figures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

994. Pricel0cents. To be bad at this office and from
all newsdealers.

AMERIGAN GAS FURNACE CO.
of ELIZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS.
GAS BLAST FURNACES,

Iv= all kinds of Mechanical Work,

HIGn PpRESSURE BLOWERS, ETC.
I I1U0ustrused, Catal

No experience re-

Address, SO NASSAU 5"'R.EI','I‘

-

NEW YORK.

SCOPES»-

CAaTmuinguE

W.&D.MDGEY.

TELE
£\ rchitectural J3ooks

Useful, Beauﬂf_ul and Cheap.

Any person about to erect a dwelling house or sta-
ble. either in tbe country or city, or any builder wishing
to examine the latest and best plans for a church,
school house, club bouse, or any other public building
of higb or !ow cost. should procure a complete set of
the ARCHITECT®’ AND BUILDEKS' EDITION of the 8CI-
ENTIFIC AMERICAN.

The information these vol contain the
work almost indisp ble to the arck and builder,
and personsabout to build for themselves will find the
work suggestive and most useful. They contain draw-
ings 1In perspective and in color. together with floor
plans, costs, location of residence, etc.

Two volumes are published anrualiy. Volumes i to
18, whicb include all the b of this work from

to D 1894, may now be cbtained
at this office or from Booksellers and Newsdealers.
Price, stitched in paper. $2.00 per volume. These vol-
umes containall the plates,and all the other interesting
matter pertaining to the work. They are of great per-
manent value. Forwarded to any address.
MUNN & CO., Publishers,

361 Broadway, New York.
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Wovertisements.

ORDINARY RATES.

Inside Page. each insertion, = 75 cents a llne
Back Page. each insertion. - $1.00a1

B¥~ For some classes of Advertisements, Special aml
Higher rates are required.

The above are charges per agate line —about eight
words per line. ‘This notice shows the width of the line,
apdis-set in agate type. Engravings may head acver-
tisements at the same rate per agate iine, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

EMPIRE

© BOILER CLEANER *

COMPOUND
We Don’t Offer Gratuities, but our
Circular will give you the information
that will enable ‘fou to save Time,
Trouble and Money. Tried, ap-
roved, and being used by the Largest
ml'waus and Factorws m the East.

Kemble Bldg.,l 9 Whllehall St.,N.Y.

WE ARE BUILDING . . .
The Celebrated ————

"HORNSBY-AKROYD"

e (0IL ENGINE
The De La Vergne Refrigerating Machine Co.
FooT E. 138TH STREET, NEW YORK.

Premo Gameras

Premos
Produce
Perfect
Pictures

Are perfect in constructlon, Workmanshlp
and finish, and contain more modern im-
provements than any other Camera. We
make several styles and guarantee them all
ROCHESTER OPTICAL CO.

22 SOuUTH STREET,

Aﬁ ENISWANTED o i NE TOOLS WEVERYSop,
anoeee. CH.BESLY & CO.

'AND AGENCY. CHICAGO, ILLU.S.A.—

14 to 60 H. P.

_THE Motor of [9" Century
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1 e o Bteam!
Auhesl No Gau,

peration
hourtoeach indicated horse
& . ¢r. For circulars, ete., address
Clinrter Gas Engine Co.

ECONOMY. REUABIITY, /0"y 1ss. - wretling, 111,

LI .
SIMPLICITY, BAFETY.

MBﬂSlll'illg
Tapes.

Chesterman’s, Excelsior,
Lufkin’s, Eddy’s, Roe's,
etc., and supplies of all
kinds for Architects’, En-
gineers’ and Draughts-

men.
FROST & ADAMS,
Established in 1848,

39 Cornhill,
BOSTON, MASS.

JESSQP.8, STEEL s

ETCS
WM JESSOP & SONS L'2 91 JOHN ST. NEW YORK

- The

. American

Bell Telephone
Company,

e e e e SRR

125 Milk Street,
Boston, Mass.

This Company owns Letters-

Patent No. 463,569, granted
te Emile Berliner Novem-

ber 17, 1891, for a combined
Telegraph and Telephone,
covering all forms of
Microphone Transmitters
cr contact Telephones.

s s s

ROCHESTER, N. V.

DO YOU WANT A

That you can run
yourself.

That is Clean
and Safe.

LAUNCH ? g

That requires
neither Licensed
Engineer nor
Pilot.

Send 10 cent stamp for Hlustrated Catalogueof . . . . . « &

GAS ENGINE AND POWER COMPANY,

THE ONLY NAPHTHA LAUNCH.
185th St., Morris Heights, New York City.

Mistakes in Addition,
Office Headache,

and mistakes in carrying forward
E den’t occur where the Cempte-
E meteris used. It saves half the
time in doing the work and all
time looking fer errors. Solves
withgreatrapidity and absolute
aceurac; v;hn.]l arithmetical preb-
lems. y don’t you ﬁet one !
Write for Pamp!
FELT & TARRANT MFG CO.
62-86 ILLINOIS ST.. CHICAGO-

STERLING BICYCLES

Built like a Watch « . .
. « The STRONGEST, LlGHTEST and
FASTEST Bicycles in the World . . . .
Elegant Catalogue Free on request.
STERLING CYCLE WORKS,
336—340 Carroll Ave., D 1, CHICAGO.

Blcycles

N Shipped anywhere

W\ C.0.D. Saving you
g—Yldealers profit.

'\ F100 0akwoed Tor$62.60

X dh £85 'arllngton’ uﬁ.uo

866 L ¢¢$37.60

$ s 0 6 $10,90

Lacest models, wood or steelrims; pneumatic tires; weight 1733

t0301bs.; al]st;vles and prices. Large illustratedcatalogue free.

Cash Buyers Union,162 W.VanBuren St.B 131,Chicago

$185: 3125

buys a beautiful little Canoe; or
a Ma, nl eent Pleasure Boat for

age lus. camlo
J H. RU FIT CANTON

Blcycles Watches. Guns, Buggies, Harness,
Sewing MachineaOr, 8, ’ Pianoa. Sates, Tools
Scales of al1 varleties and 1000 other articlea.
Lists free. CricaGo ScaLE Co., Chicago, L1l.

Al 3 Price

| Layman Pneumatic Boats.

THE BICYCLE: ITS INFLUENCE IN
Health and Bisease.—By G. M. H .mond, M.D. A val-
uable and interesting paper in which the aubJect i8 ex-
haustively treated from the following standpoints: 1
The use of the cycle by persons in health, 2. T'he use of
the cycle by persons diseased. Coutamed in SCIEN'TIFIC
AMERICAN SUPPLEMENT, 2. Price 10 cents.
To be had at this office and from all newsdealers.

] SYLPH CYCLES EXsy
everywh re, andaomesr. higne 3t grade,
fastest; 22 Jhs ]
D est wﬂ World's Fair
Overland cles,

Cy all
jjsizes, 810 l:OW-a. Dthersslu
i up. Cata. free. Estab, 1804,

use, Hazard & Co.,
Mfrs., 1G G 81., Peoria, L1

They All Like It.
The Ladies Like It.
So Do The Men.
Children Enjoy It.

§F~ See ScI. AM., May 18, 1895. =
Send 4c. in stamps for our hand- ==
somely illustrated catalogue.

Address H, D. LAYMAN,
851 Broadway, New York

THE NEWSPAPER AND THE ART

of Making It.—An address delivered at Cornell Univer-
sity, by Charles A. Dana, editor of the New York Sun.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
995. Price 10 cents.
all newsdealers.

PRIESTMAN SAFETY OIL ENGINE

“thomenauu low 1m cost of operation. "—Frauklm Inst.

NEITHER  Kerosene, NOT Gasoline
NOR i
ENGINEER

Economical Slmlp}e, Safe, Au-
For Electric Light-

To behad at this office and from

I.ITTlE GIANT SCREW PLATES

—__. V¥re sizes Tor Jewel-
i ers, Dentists, Tool Ma-
kers, and Amateurs

i use. Machinists’ sets
with Taper, Plug,
and Bottoming taps
. for pipe and bicyc. e
= Also black-
- smiths and carriage

makers use. (- Send for fully illustrated catalogue.

WELLS BROS. & CO.,, P.0.Box B, Greenfield, Mass.

KnnAK $6.00

to $100.00.

The lightest and most practical camerasforhand
or tripod use. An illustrated manual, free with
every Kodak, tells how to develop and print the
pictures.

Eastman Kodak Company,

E Send for Rochester,
Catalouge.

A NEW PIPE WRENCH

Grips Quickly and Firmly, GALVANIZED
as well as other Pipe, and will Not Crush

. ’t 1
= el lg]a:cnkn?!:-pﬂlfaenll UO??BE(?&

—~~yfitting. Other
Al “ hnreg,
Dealers
aend for Little Book, Free. o o

SAMUEL HALL’S SON, 229 West 10th St., New York.

The “Climax” Stereotyper

Mouldlng Press Combined,

for making perfect Celluloid Ste-
reotypes to be used in place of metal
stereotypes. Also for making Rub-
g ber Stamps. Should be in use in
every printing office. See Sci. AM.,
Dec. 30, 1893. Send forcircularto

THE 1. F. W. DORMAN CO.

2|7 E. German St., Baltimore, Md.
Manufacturers of
Rubber Stamps, Vulcanizers, Stereo-
type Machinery and Supplies.

§ cientific Bﬁﬁ( [atalogue

Our New Catalogue containing over 100 pages, includ-
ing works on more than fiftv different subjects. Will
be mailed free to any address on application.

IMUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New York.

ing, Pumping, Milling, etc.
PRIESTMAN & COMPANY, Inc. i
Front and Tasker Streetsy; = = Philadelphia

SUPERIOR TO COTTON WASTE
Endorsed by Fire Underwritera
Bafe, darable, cheaper
Agents wanted

AMERICAN SILK MFG. CO.
313 Walnut Street, Philadelphia, Pa.

FUNDAMENTAL PRINCIPLES OF
Business; ‘Their Application in Practice.—A lecture de-
livered in the Sibley College Course by ‘1. Bunkin Paret.
A very interesting presentation of tl subject, full of
practical suggestiuns as to the conditions necessary to
obtain business and professional success. Contained in
SCIENTIFIC AMERICAN SOPPLEMENT, Nos. 998 and

99. Price IU cents each. T0 he had at this effice and

from all newsdealers.
MACHINISTS'

i LATHE.
y Latest Improvements
New Styles.
New Prices.
Growm;% rapidly in

Waltlmm. Mass,

Send for Catalogue A.
American Watch Tool Co.,s

GAS ano GASOLINE

ENCINES.
34tol15 H. P, !
Suitable for pum ;
ing or any wo‘;k rg'- oy
quirfng power,
Prices, etc., wpon ap=
plication.

PIERCE ENGINE CO.

178,17tk 8¢, Racine,Wis.

“ ImerovemenT THE ORDER OF THE AGE.”

Three New Model

Nos. 2, 3 AnD 4

HAVE YOU EXAMINED THEM ?
Many Improvements #aretofore Overlooked by Other Manufacturers.

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A.

BRANCH OFFICES IN TWENTY-NINE PRINCIPAL CITEXS IN THE UNITED STATES.

© 1895 SCIENTIFIC AMERICAN, INC.

ENG'NES Boilers and Machine Tools. New
3 and Becond-hand. Send stamp for paser
“Machinery & Supplies.” W. P. Davis, Rochester, N. Y.

M ERY Emery Wheels, Grinding

s chines and Grinders’ Sugphea.
Qulck process and lar 1) stock, When o a hurry,

of THE TANITE CU., NEW YORK CITY,
CINC]NNATI. and STROUDSBURG, PA.

Patented Novelties Manufactured.

S. P. DENISON, 143 Center St. New York.

CIDER & WINE PRESS

MACHINERY.

POWER AND HAND PRESSES.
(Capacity, 10t 0120 Bbls. in ten hours.)
Send for 50-page Catalogue.
> Empice State Pulley and Press Co.

FuLTOoN, OSwWEGo Co, N. Y,

CALENDOLI'S TYPESETTING MA-
chine.—Description of a machine recently invented by
Father Calendoli, a Sicilian Dominican, which permits
an experienced operator to compose fifty thousand let-
ters an hour. With 7 illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1005. Price 10
cents. Te be had at this otfice and from all newsdealers.

a= THE = =

¥ ESTABLISHED 1843.

The Most Popular Scientific Paper in the World
Only $3.00) a Year, Including Postagce.
Weelkly--52 Numbers a Year.

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Nov.lties in Mechanics, Manufactures,
Chemistry, Electricity.Teleeraphy, [*hotography, :Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will besentforone year -52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of Three Dollars by
the publishers; six months, $1.50; three months, $1.00.

Clubs.—8pccial rates for several names, and to Post-
masters. Write for particulars.

T'he 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’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway. New Yorl.
[ S—

Seientitic Qmerican Supplement

Thisis a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size,every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers anc¢ accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is publshed
weakly and includes a YgE¥ wide Ferge of contents. It
Prerects the most recent papers by eminent writers in

‘| ad) the principal departments of Science and the Useful

Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Arch@ology, Astronomy, Chemis-
try, Blectricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineering, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
Canada, and Mexico. $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, bot.h mailed for one year to one address for $7.00.
Single»copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO., 361 Broadway, New York.
[ —

Wulding Edition.

THE SCIENTIFIC AMERICAN BUILDING EDITION is
issued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages, forming a large and
splendid Magazine of Architecture, richly adorned with
elegant platesand atherfine engravings; illustrating the
most interesting examples of modern Architectural
Construction and allied subjects.

A special featureis the presentation in each number
of avariety ot the latest and best plans for private resi-
dences, city and country, including those of very mod-
eratecost as well asthe more expensive. Drawings in
perspective andin color are given, together with Floor
Plans, Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
have won for it the L.argest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & CO., 361 Broadway, New York.

@
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of the SCIENTIFIC AMERICAN,with which 1s incor-

porated “LA AMERICA CIENTIFICA E INDUSTRIAL,”’

or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCIENTI¥IC AMERICAN. Every number con-
tains about 50 pages, profusely illustrated. Itis the finest
scientific, industrial ~xport paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions

—wherever the Spanish language i8 spoken. THE SCI-

ENTIFIC AMERICAN EXPORT EDITION has a large

guaranteed circulation in all commercial places through-

out the world. $3.00 a year, postpaid, to any part of the
world. Singlecopies, 25 cents.

E#F™ Manufacturers and others who desire to secure
foreign trade may have large and handsomely displayed
announcements published in this edition at a very
moderate cost. Rates upon application.

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

PRINTING INKS.

The SCIESTIFIC AMERICAN is printed with CHAS
ENEU JOHNSON & CO.8 INE, E‘I;Inth and Lombar
8ta., Philadeiphia, and 47 Rose 8t., opp. Duane, New York
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