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particularly to improvements in ejecting de-
vices for coin-controlled vending machines—
such, for instance, as shown in a former appli-
cation filed by Mr. Lynes—an object being to
provide a simple device whereby a cigar or
other vended article when raised to discharg-
ing position will be thrown forward upon the
top of the machine-casing.

APPARATUS FOR PRINTING WARPS ON
PRINTING-PRUMS.—F. ScHmIdT, 7 Edison-
strasse, Oberschéneweide, near DBerlin, Ger-
many. The present invention relates to an ap-
paratus for printing warps on printing-drums,
wherein it is essential that the adjustment of
the drum :s effected in such a manner that
its movement is dependent upon the movement
of the adjusting device for the 4esign. In
manipulation of the apparatus, the operative
places an indicator upon the threads to be
printed, and turns the hand-wheel till indi-
cator points to the check to be printed. Print-
ing of warps can be then :immediately proceeded {
with by means of rollers or the like, as the
warp-drum has been automatically adjusted at
the same time as the pattern-drum.

POUBLE PRINTING-BRUM FOR WARPS.:
—F. Scumi»r, 7 Edisonstrasse, Oberschone-
weide, near DBerlin, Germany. The subject-
matter of the present invention is a double
printing drum for warps, wherein it is essential
that there be two drums of different circum- |
ference which can simultaneously be printed
with the same pattern, as both drums receive
the same angular rotation. This uniform
angular rotation is ebtained by the intercala-
tion of gearing. It is furthermore essential
that the two warp-drums of different ¢ircum-
ference be driven together with a drum con-
taining the design or pattern, the driving
thereof being effected in that driving-crowns
are provided on the circumference of the
drums.

Prime Movers and Their Accessories.

PRIVER-WHEEL.—E. STANCLIKT, New '
York, N. Y. The invention provides an attach-:
ment for a locomotive 4driving-wheel adapted
to ecenomize power and reduce frictional re-
sistance. It consists essentially of an annular
ring provided on its outer circumference with
a flange and a tread surface, of the usual type,
adapted to roll upon a rail. The driving wheel
rolls on the inner circumference of the ring,
the latter being formed with a groove to re-
ceive the flange of the wheel. The construe-
tion partakes of the nature of an internal gear.

BOILER.—H. T. BES ANGES, New York,
N. Y. The invention relates, first, to a boiler
in which water-tubes are provided around
which tubes the gases of combustion circulate
and through which tubes internal or fire tubes
are passed, so that the heating-surface ef
boiler is very greatly increased; and it re-
lates, second, to a novel manner of fitting the
several tubes which holds them securely in
place and at the same time allows any one of
the tubes to be removed conveniently fer re-
pair and other purposes.

COMBINE® THROTTLE AN® GOVERNOR
FOR EXPLOSION-ENGINES.—O. MINTeN,
New York, N. Y. The principal object of the
invention is te provide between a governor of
any suitable design and the gas-inlet valve :
of an explosion-engine a connectien whose
length may be varied so as to adapt the ac-
tien of the governor and valve to the load
carried by the engine. It has special refer-
cnce to explosien-engines designed for use
upon automobiles and other vehicles.

STEAM-TURBINE.—T. J. MASTIERS, 29 St.
Mary’s street, Cardiff, Glamorgan, England.
This improvement relates to a compound re-
versible steam-turbine or rotary engine de-
signed to utilize both the impact er momentum
and also the expansive force of the steam in
such manner as to avoid back pressure and
economize power in a high degree, the im-:
proved turbine or rotary engine being provided
also with means whereby the speed and direc-
tion of running may be controlled mere effi-|
ciently than heretofore mossible in engines of
the same general type.

Railways and Their Accessories.

RAILROA® SYSTEM.—C. MrHRING, Char-
lottesville, Va. 1In this instance the invention
relates more particularly to single-rail car
systems ; and the object had in view is to sim-
plify and improve similar railroad systems
constructed as heretofore. The inventor’s
leading d{dea is the employment of mnovel
trucks, whereby the cars are prevented derail-
ment, and thus rendered secure for speed not

safe with railroad systems as formerly con-
structed.
RAILROA® CROSS-TIE.—S. HeAGLAND,

Astor, Fla. The object of the invention is to
provide a tie which is simple and durable in
construction, cheap to manufacture, and ar-
ranged te properly support and securely held
the rails in position, to avoid spreading of the
rails, and to allew of conveniently placing the
tie and rails in position.

REGISTER SYSTEM.—A. FrvoLa, Yonkers,
N. Y. Mr. Fevola’s invention relates te sys-
tems for registering the number of persons
passing some Dredetermined point, it being es-
pecially useful in recording the number of
passengers carried by such a public convey-
ance as a street car. Its principal objects are
to provide a convenient apparatus which will
operate but once for each passenger, giving a
registration of the ¢xact number using the
vehlcle.

. collar,

VESTIBULE.—T. A. RyAN, Yonkers, N. Y.
In the present patent the invention pertalns
to vestibules for the fronts of vehicles, it be-
ing particularly convenient for use in connec-
tion with electric cars. Its principal objects
are to provide such a structure which may be
readily folded out of the way when not needed
and yet will furnish an effective closure when
in use.

LUBRICATOR.—J. McQuEa», Hunt, IIL
This invention relates to lubricators, and
more particularly to those adapted for use
in connection with the journal boxes of cars.
Its principal ebjects are to provide such a de-
vice which will deliver the lubricant in sub-
stantially definite equantities when the car is
in motion and will stop this supply when it is
at rest.

STOCK-GUARD.—I1. A. MI»PAUGH, Seattle,
Wash. Mr. Middaugh's invention has refer-
ence to improvements in stock-guards, the ob-
ject being the provision of an absolute guard
against the access of stock from the highway
to the tracks of a railroad crossing the same,

and one which shall be simple, cheap, and
easily applied and removed.
Pertaining to Vehicles,
PNEUMATIC TIRE.—G. BEVeLL, DBoston,
Mass.,, and G. . RiSLEY, DBrielle, N. J. The

! present invention has reference to pneumatic

tires, such as are used on the wheels of vehi-
cles; and its object is to provide a new and
improved pneumatic tire arranged to mprevent
the rubber tube of the tire from being punec-
tured and at the same time afford the desired
elasticity.

LAMP-HOLBPER.—E. E. Henry, Georgetown,

mobiles and bicycles. The object of the inven-
tion is to produce a device of simple construc-
tien and which will afford means for support-
ing a lamp movably, so that the rays of light
will be always projected in advance of the ve-
hicle and in the direction in which it is ad-
vancing.

INNER TUBE AN® MEANS FOR INFLAT-
ING SAME.—W. A. HerrLis and . S. HeLLIS,
1 Palmeira Avenue, I{ove, Sussex, England.
The invention relates to inner tubes fer pneu-
matic tires and means for inflating the same.
The improvement consists in the censtruction
and arrangement of two or more inner air-
tubes so that they lie around the rim of the
wheel without shifting their relative positions
and without bursting when the tire is inflated.

COMBINATION TRUCK ANBD SCALE-
PLATFORM.—P. MerGAN, New Orleans, La.
Under the present systems of transferring
ceffee-bags from the pile to the railway-cars
weighing and transferring are two separate
operations, each costing about three cents per
bag. Mr. Mergan provides means for per-

I forming these operatiens at once, thus making

a great saving of cost and time. The inven-
tion is capable of use in other cennections.
It may be used in weighing all kinds of ma-
terial in sacks or other receptacles and also
in bulk.

MOTOR-VEIIICLE.--II. SECHAUD, Gentilly,
Seine, France. ‘I invention has for its eb-
ject a device which permits of effecting by
means ef a single amppliance changes of direc-
tion and velocity, throwing
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READ THIS COLUMN CAREFULLY.—You
will tind inquiries for certain classes of articles
numbered in consecutive order. If you manu.
facture these goods write us at once and we will
send you the name and address of the party desir-

. ingtheinformation. iu every case it is neces=
~sary to give the numbper of the inquiry.

MUNN & CO.

Marme Iron Works. Chicago. Catalogue free.

Inquiry No. 6838.,—For manufacturers of brass
and wooden tubing.

‘“U. 8.” Metal Polish. Indianapolis.

Inquiry No. 6839.—For parties making or_selli
small weoden wheels for tuy carts, etc., about 2,4 or

Samples free.

: inches in diameter.

Perforated Metals, Harrington & King Perforating
Co., Chicago.

Inquiry No. 6840.—For manufacturers ot con-
fetti-making macmines.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No, 6841,—~For manufacturers of sun
n}i\cmrs, or machine that derives its motive power from :
the sun

Ober Mfg. Co., 10 Bell St,,

Adding, multiplying and dividing machine, all in one.
Felt & Tarrant Mfg. Co,, Chicago.

Tnquiry No. 6842.—For manufacturers of the
0Oddo coat hangers.

Commercially pure nickel tube, manufactured by The
Standard Welding Co., Clevelynd. O.

Inauiry No. 6843.—For manufacturers of Edi-
son’s World's Fair electric silk candy machi

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montbpelier, Vt.

Jnauniry No. €844.—Fer manufacturers of crude !
oil burners for stoves and furnaces.

Braze Cast Iron. See our advertisement in this paper.
The A. & J. Mfg. Co., 9 8. Canal St., Chicago.

Inquiry No. 684 5.--For manufacturers of small

N . water wheels.
S. C. This holder is especially useful for sup-

perting lamps on moving vehicles, such as auto-

into and eut of:

gear the braking, and also the regulation of:

motor-vehicles. The combinatien constituted
by this device renders unnecessary all the in-
dividual parts hitherto employed for operat-

ing the different mechanism, leaves the hands .
of the driver at liberty, and renders it pessible |

for complete novices to drive motor-vehicles.

WEHIML, 1 B. McMuLLiN, Howard County,
Md. In the present patent the invention is an

! imprevement in wheels, and is designed particu-

larly for use on automobiles or other vehicles
of that general character; and the inventor’s

I object is, among others, to provide a nevel con-

struction whereby the tire may be conveniently

applied and removed from the wheel by means
of a removable side plate.
I"OOT-WARMER.—C. 1. WHITAKER, DBor-
dentown, N. J. The foot-warmer is intended
especially for use in carriages and like vehi-

- cles, and it is of that class in which a base

is provided and heated by an ordinary lantern-
burner meunted on the base and having heat-
communicating means extending from the top
of the burner to or into the base.

AXLE-LUBRICATOR.—J. AbpgN, Ruralhall,
N. C. 1In this case the improvement pertains
to autematic lubricating devices for vehicle-
axles of that class in which a reservoir for oil
is located on the axle, just back of the axle-
from which oil is fed down along the
spindle by distributing-grooves. The oil is
uniformly fed without obstruction and in a
manner to exclude the dust and remove the
gummy waste matters.

Designs,
BPESIGN FOR A TOILET-POWDER RE-
CEPTACLE.—W. A. BrapbLiy, New York, N.

Y. This new design for a toilet-powder re--

ceptacle shows an oval centour of the box and
the radial fluted ernamentationgapmearing at
the top of the box together with the fluted
and apertured cap.

NerTr.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the Invention, and date of this paper.

I sell patents. To buy them on anything, or havmg
one to sell, write Chas. A. Scott, 719 Mutual Life Bulld-
ing, Buffalo, N. Y.

Inquiry No. 6846.—For manufacturers of well
tubing.

The celebrated *“* Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Machine Company,

Foot of East 138th Street, New York.

Inquiry No. 6847.—Fer manufacturers of a ma-
chine which will print, cut and punch tags en one im-
pression.

Gut strings for Lawn Tennis, Musical Instruments,
and other purposes made by P. F.Turner, 46th Street

! and Packers Avenue, Chicago, I11.

Inquiry No. 6548.—For manufacturers of small

:mwetal studs, such as are used in new and laundered

shirta.

We manufacture iron and steel forgings, from twenty
pounds to twenty-five tons. Crank shafts of all varie-
ties. Erie Forge Company, Erie, Pa.

Inquiry No. 6849.—For manufacturers of a press-
ed steel tub or bex 16 x 26 and enameled white, the

| shape to be same as ordinary kitchen sink.
Models, dies, boxes, metal stampings, patent articles, :

novelties, manufactured and sold. Printingon alumi-
num. U. 8. Novelty Co, Lily Dale, N. Y.

Inquiry No. 6850.—For manufacturers of auto-
matic pocket knives.

WANTED.—An engineer experienced in the design,

!construction and use of gasoline motors for auto-

mobiles. “ Address Pope Manufacturing Company,
Hartford, Conn.”

Inquiry No. 6851.—~For manufacturers of ai T
pistol or rifle which can be used for small game.

W ANTED.—Experienced man to take charge of Metal
Department. One competent to handle large Dies
Hammers and Presses. Address Federai Casket Com.
pany, Bellaire, Ohio.

Inquiry Na. 6852.—For manufacturers of dupli-
cating spparatus.

W ANTED.—Colonial silverware. Any one wishing wo
sell any authentic silver made in this country during
the eighteenth century, please communicate with C. A.
M., Box 773, New York.

Inquirv No. $=.5:3.— Fur manufacturers of Virgin
lace or lace bark of the tro pics.

You can rent a well equipped private laboratory by
day, week or month from Electrical Testing lLabor-
atories. 543 East 80th Street, New York. Absolute
privacy. Ask for terms and facilities.

Inquiry No. 6854.—Wanted, catalogue of railroad
cattle guards.

Manufacturers of patent articles, dies, metal stamp-
ing, screw machine work, hardware speciaities, wood
fiber machinery and toois. Quadriga Manufacturing
Company, 18 South Canal Street, Chicago.

Inquiry No. 6855.—Far manufacturers ef pitch
werking machinery, namely, splitting, reundiug and

finishing pitch, frem the cane; alse machine fer bleach-
ing pitch.

Space with power. heat, light and machinery, if de-

sired, in a large New England manufacturing concern, ,
saving more room than is necessary for their busincss. :

Address Box No. 407, Providence, R. I.
Inquiry No. 6836.—-For manufacturers ef over-

head tracks fer handling merchandise and manufac- ;
tured articles in factories, such as are usedin packing:

heuses for beet.

Manutacturers of all kinds sheet metal goods. Vend-

" ing, gum and chocolate, matches, cigars and cigarettes,

amusement machines, made of pressed steel. Send
samples. N.Y. Die and Model Works,508Pearl St..N. Y.

Inquiry No. 6857.—For manufacturers or parties :

selling a traction gear on which a5 to8 k. p. gasoline
engine can be mounted.

§%~ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

Inquiry No. 6858.—Wanted the address of The
Daft Electric Light Co.

WANTED.—The patents or sole agencyfor Britain
and France, of new machines and articles used in the
Brewing and Allied Trades. FHighest references ziven
andreqwred. State best tgrma with full particulars to
“Wideawake,” care of Streets Agency, 30 Cornhill,
London, England.

Inquiry No. 6859,—For firms’® names
crude oil gas plants.

WANTED.—A first-class Machine Shop Foreman; a

man who is capable of producing work at the lowest

possible cost. Must be a man of ideas and capable of

hiring and handling men. Reliability first considera- :
Steady position with opportunity to advance i

tion.
Factory at Waterloo, Iowa. Address Manufacturer,
Box %43, New York,

installing !

Inquiry No. 6860.- Wanted. address of makers
i of very strong glass known as agatine.

Splendid opening for a high-grade mechanical engi-
neer, who has had a broad experience in managing ma-
chine shops, the manufacture of machinery, engines
and metal specialties. Applicants must be in prime of
life and now employea. Preference will be given to
applicants who have had modern scientific training in
mechanical schools of high standing. Unqualified re-
ferences will be exacted. All communications received
will beregarded as strictly confidential. Address

Mechanical Eugineer, Box 73, New York.

Inquiry No. 6861 .—For manufacturers of pluck-
ing macbines (fowl).

Parties looking for factory sites should not overlook
Maine. We have several towns where we are enabled
to furnish factory sites on railroads and seaport hare
bors free of cost and abate taxes for ten years. We
build homes for operatives, and let, them pay for them
on the rent plan at low interest. This gives the best
help and practical protection against labor troubles.
| Maine labor will produce more per man in our small
| villages than in any big city in the world, and, being
i home owners, take more interest in their employers’

. welfare. We will also furnish you a Maine charter for
f your corporation, if you need one. Maine Realty Devel-

{ opment Company, Bangor, Maine.

: Inquiry No. 68¢2.—For manufacturers of ma-
chinery for turning out spoon oars and paddles.

] HIl\TS TO CORR]LSPOVDLNTS

Names and Address must accompany all letters or
no attention will be paid thereto. This is for

i our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspcndents will bear in wind that
some answers require not a little research, and,
thongh we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished Wwith
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific Americen Supglements referred to may be
had at the office rice 10 cents each.

Books referred to promptly supplied on recelpt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9632) A. G. L. asks: What is the
cause of that buzzing noise when the receiver
of a telephone is held to the transmitter? Is
it a sign that the line is all right? How is a
telephone wired that is used on the central
energy system? A. When you hear a sound in
| the receiver of a telephone, it means that some-
thing is going on over the line. It may be
» someone is talking on that line, which is all
right. It may be cross talk from some other
line, in which case it is not all right. A central
energy system is wired se that all instruments
have connection with the battery to ring their
bells at all times when the telephones are on
the hooks. Wiagrams of wiring will be fur-
;nish‘ed for any system by those who handle
and sell the instruments for that system.

(9633) A. B. asks: 1. Can you tell
me of a simple test to tell platinum wire? A.
Platinum is characterized by its high fusing
point, about 3450 deg. Fahrenheit. It cannot
be melted by any temperature below that of
the oxyhydrogen flame. This is the simplest

test. Heating in an ordinary flame does not
alter it. It is not soluble in any single acid,
but is dissolved by aequa regia. 2. Is it true

- that there is a salt lake that has a crust of
isalt on the surface? If so, what is the name
iof it? A. There is a place called Salton in
California where salt is plowed up from the
surface of the shore of a lake and purified for
the market. Later another crop can be har-
vested from the same place. Salt does not float
on water. There cannot be a crust of salt
over the surface of a lake. 3. Why is it that
ice is' a non-conductor and water is a conductor
of electricity? A. Neither ice nor water when
pure is a condunctor of electricity. Water
ewes its conductivity to minute equantities of
impurity in it. Ice tends te freeze itself pure
from impure water. Ilence ice is usually a
non-conductor of electricity. 4. Can you explain
to me what watt and watt-hours denote? A.
A watt is the unit of electrical power. One
ampere flowing at a pressure of one volt gives
power of one watt. One watt working for
one hour makes a watt-hour. You would find
“all such gquestions answered in Swoope’s ‘“Ele-

mentary Lessons in Electricity,”” which we
can send for $2,
| (9634) W.S. M. says: I want to put

an electrical plant on my farm for lighting,
water service, etc. We use cempressed air for
water service. IIave plenty of wind. Storage
batteries, from my experience, have not been
satisfactory during a calm. IIas any one tried
compressed air as a power during a calm?
Po you believe that compressed air could be
yused to any advantage in generating electricity ?
iA. We know of no experiments or experience
with compressed air obtained from windmills
for electric lighting purposes, and would not
advise its use. Storage batteries are also un-
! gatisfactory in the hands of inexperienced per-
sons. We would advise a gasoline or Xero-
Iseue engine as the most satisfactory source
of power in the majority of such cases as you
jhave in mind.

(9635) E. G. B. says: Would it be

1p0ss1ble to revolve an iron plate 14 inch thick,
6 feet diameter, at the rate of 616 revolutions
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per second ?

In ether words, would it be pos—s
sible to make a point on the circumference of ;
the wheel move at the rate of 1,000 miles per

hour? 1If not, what would be the dmwhack?
Is air a fuid? Kindly &escribe a fluid. !
A. The centrifugal force would cause the 1r011l
plate to burst and fly in pieces at a speed far i
below the onme which you mention. Air is a
fluid. The definition of a fluid is “a substauce?
which will readily and without perceptible fric-
tion flow in such a way as to completely fill'

any shaped vessel in which i may be put.”
Liquids and gases are fluids. ‘
(9636) H. 0. N. asks: There has ;

been quite a bit of discussion here on this sub-
Ject, and I write to you so that I may help it .
along. Which goes the fastest, the top of a’
wagon wheel or the bottom? What would bel
the center of it in that case? Is a wheel that |
is on the ground any different than a pulley
in the same case? Some say that the top goes
twice as fast as the axle, and that the bottom
stands still. A. The discussion about the
“going” of a wagon wheel turns wholly upon
the use of the word “go.” Befine going, and all
will become clear. A wheel gees with reference
to the axle in one manner and with reference
to the ground in quite another manner. (leing
may then be rotating or moving along. It
relates around the axle. All parts rotate alike, |
going around at the same speed, that is, going
around in the same time, each peint in its
own proper circle. The whole wheel moves
along with the axle over the road, at the same
speed as the axle and, for that matter, at the
same speed as the whole wagon moves over
the road. This being settled, it remains to in-
quire how the parts of the wheel move with
reference to a point on the ground past which
the wheel may be “going.”” Consider a point
just in front of the wheel. As it approaches
this point the tire, or rather a point on the:
tire, comes down and rests for a moment on!
this point of the ground. It is not in motion

on that point, if there is no slip ¢f the wheel

on the ground. This is what is meant by say-

ing that the bottom of a wheel ‘“stands still. ”
It is at rest on the ground underneath the1
wheel for an instant. At the next instant that
point of the tire begins to rise from the ground,
and goes on up till it reaches the top of the
wheel.
as you can see by marking a point on the:
tire of a wheel and watching its path as it
comes down to the ground and rises again to
the top of the wheel. It describes the curve
called a “cycloid.”” Now when the point of the :
tire is at rest on the ground, the axle does not |
stop. It moves right on, and so does the top
of the wheel. As the top of the wheel is twice
as far from the ground as the axle is, it will
be seen that the top of the wheel must be mov-
ing along two times as fast as the axle is
moving. This can be seen in another way.
Take a point on the rim which is at the same
level as the axle and is behind the axle. As
the wheel rolls along the road this point goes |
up over and comes down to the front of the:
wheel and to the same level as the axle. It hasi
gained on the axle the whole diameter of the[
wheel. It was behind and now is in front of the’
axle. 'To do this it must have moved faster'
than the axle moved over the road. See if you

can calculate how much faster. MBuring the

next half turn of the wheel this point drops
down to the ground, rises again to the same:

level, and is behind the axle, by the whole :
diameter of the wheel. It has lost dlstance,,
and has gone over less space than the axle of
the wheel went over in this half turn. See
if you can calculate how much less distance it
has gone over. You will find that there is just
as much distance lost as there was distance
gained when the point was on the upper part
of the wheel. There is more of curious interest
in the rotation of a wagon wheel than your
questions implied. Most of the .differences of
opinion in discussions would be removed by a
careful definition of the terms employed and a
careful statement of the conditions of the
case which is under discussion. There are
many hot discussions in which both sides mean
the same thing, but use words in different
genses in expressing their meanings. Probably
this is the case with your discussion.

(9637) S. T. B. asks: 1. I have read
that in the secondary coils of induction eoils
there is sometimes a current of 30,000 volts
with as low as 0.001 ampere. To me this
seems to conflict with Ohm’s law. To put it
at a safe figure, the resistance of the secondary
coil of such an instrument would not be more
than 500 ohms. Then if we divide volts by
ohms according to Ohm’s law, we would get
60 amperes. This I can plainly see would be
impossible, but please point out my mistake
in reasoning. A. We do not see any reason why
Ohm’s law should not be applied to any case
of volts and amperes to find resistance. No
correct result can be impossible. It is, how-
ever, not to be supposed that the resistance in
the case given is that of the secondary coil
alone. It is that of the coil and the air for
the spark length, whatever that was. Even
when air is ionized, several inches of it has
a high resistance. Nor is the resistance of a
secondary coil likely to be as low as 500 ohms.
No. 36 wire B. & S. has 24 feet per ohm, and
500 ohms would be only 1,200 feet, while a
large coil giving a 12-inch spark would require
at least 17 miles of such wire, with a resis-
tance of 18,270 ohms. Spottiswoode’s great
coil had 280 miles of wire in its secondary;
but that is more than is required for the same

The meiiom is a very curious motion, .
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TABER ROTARY PUMP
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skilled workman. Dereets suaranteed. Catalogue free.
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STA-RITE
{ﬁuition Plués stay right
e longest. 26 sizes. Per-
celain, $1.50, Mica, $1.75,
pestpaid, with handy
wrench, meter accesseries,
THE R. E. Harpy Co.
295 Breadway, New York

LUFKIN

TAPES AND RULES
ARE THE BEST.

For sale everywhere Send for
Catalog No. 16.
LUFKIN RULE CO.
Saginaw, Mich., U. S. A.

New York and London.

THE EUREKA CLip

The most useful article ever invented
for the purpose. Indispensable to Law-
yers, dewrs, Studencs, Bankers, Insur- Y
ance Companies and business men gen- |.j

erally. 00k marker and paper clip. |
Does not mutilate the paper. Can be
used repeatedly. Inboxes of 100for 25c.
To be had of all bouksellers, stationers
and notion dealers. or by mail on receipt
ofprice. Sample card, bymail, free. Man-
ufactured Censolidated bafe:]y
Pin Co.s Box 121, Bloomfield. N.

w E L DRILLING

Over 70sizes and styles, for drilling either deep or
shallow wells in any kind of soil or rock., Mounted
on wheels or on sills. With engines or horse powers.
8trong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaea, N. Y.

N BRI

-

uries far oor e
gthers or the
mand:hem.

ctyoe, 2 0 100 L D,
and are so simply fertly rizde thatit re-
Quires oo CRDEDERG L. ther, and

B
Repairs Practlcally Cust Nothmg.

tHend tor .1C‘\L5\lﬁ;’u0 o (L
® L T faps

+ ool e fir el
With e.ther pamp-ing or a. rect coll-
Iecled DU oTonT Feneral ealds
Tensuer showing all wliess,

Qlds Gasuline Engtno Works,
Lansing, Mich.

New York Agents, R. H. Devo & Co., Binghamton, No Y

Rare and ScarceBooks

at prices way ®elow the usual
value. Annual Clearance Sale
after inventory of books rang-
ing in price from

Five Cents to $1.50

(None higher.)

A fine 112-page catalog contain-
ing some choice American and
English books, and also a list
of some of the scarcest Wooks
on America, the West, Indians
and kindred Subjects, will be
SENT FREE on receipt of
a post card addressed to

The Burrows Brothers Co.

Clevelamd Ohio
U. S. A.

LG Pis o

Will stop the most vicious dog
(or man) without permanent in-
Jury. Perfectly safe to carry witheut
danger of leakage. Firesand recharges by

pulling the trigger. Leads from any hquld No cartridges
rurive - @ver 10 shets in one loading,  All dealers, or by
mil, H0c.  Rubber-covered helster {e. extra.

PARKER, STEARNS & SUTTON, 226 South St

» Ny

0
Lead-Colore(l mlate Pencils, Rnbber Bands,

Manufactory Estabhshed 1761

Water

Erasers, Inks, Penholders, Ru]ersh
nles.

olors, Improved alculating

Send for descriptive Circular S.

44-60 East 23d Street, New York, N. Y.
Grand Prize, Highest Award, St. Louis, 1.)04.

THE GEER MOTORCYCLE, $150.00

Has more new, exclusive features
than any metercycle built in Anje-
rica. Send fer Catalegue Ne.d.
In additien tothis. we publish a
150-page catalegue en metercycle
supplies, which is the enly cata-
logue of its kind published. It
cemprises engines, castings, frames
and accesseries, and sheuld be in
the hands ef cvery metercyclist.
Also a Hst on second-band motorcycles, centaining 70" machinés at all
prives. W send these at your rcquest, upen receipt of 5 cents in stamps
to pay pestage, ‘The only exclusive motoruyels supply bouse in Awerica,

Ly xi\ RY R. €EER €0., 1615 Pine sz.. 8t. Louis, Mo,

Blcycle a Motorcycle

at a modcerate cost by at-
taching the esco 1% h.p

otor QOutfit which m-
cludes all accessories to
make a complete machine
without alteration. Cholce of
three transmissions. Com=
plete Motorcycles and
Marine Motors. Parts
sold separately. erte for catalogue. Agents wanted.

Motor Bicycle Equipment & Supply 00., Buﬂ'nlo, N.Y.

Convert
Your

Crescent Machinery AN

Everythlng for the
Automobile

Yankee Ampere Meter

3ives accurate reading
0 to 30 amperes

PRICE $3.50

* Dead-beat” indicator comes to
full stop at the correct reading.

E. J. WILLIS COMPANY
A Park Place, New York

days. W shi 1) oan aps
Provid fo ARG tarRed o cemg defonds,

'- Hipest gunmaniesd $10 tﬂ 324

0G5S Maoadels -
g & 1runctnee Thrgof ‘Uiees,

to %12
e ~Hand Wheols
Al makoes & Motk
ey "Eﬁa&“as n?w $3 ‘O $8
HIDER AGENTS W&N"TF‘D in
i twn P ool 1A e for
Special Offer on s, p'
FITREE, SCNDRIES, AUTON
MEAD GYGLE Gy Dept- M 8 GHICAGD

Ot bity aovied Theiee, o s inlet

R T R ]

BAND SAW BLADES

RN B R T
Catalogue tells the rest

OCRESCENT MACHINE CO. P
280 Main Street, Leetonia, O., U. 8. A.
ALl Yot

Ak \VATLR wWaNTD

Witheut cest ether than the first
Ece of a Niagara Iy draulic

am. Purely antomatic and re-
quires ne fuel a expense. Usip
AND FNDORSED BY THE UNITED
STATES GOVERNMENT.

Free beeklet and terms to agents
upen request.

w Niagara Hydraulic Engine Co
CHESTER, PA.
or 140 Nassau St., NEw Yerk, N. Y.

ARTESIAN

Wells, Oiland Gas Wellsdrilled
by contract toany depth from50
t03000 feet.A Wealso manufac-
tureand furpish everytbing re-
quired to d:ill and complete

N same. Portable Horse Power
and Mounted Steam Drillin,
Machines for 100 to 1200 feet.
Write us stating exactly what
isrequired and send for ilims.
i - trateid eatylogue. Address @
PILKRCE W LL ENGINFEREEING AND STEFPLY Gu
¢ 13 LIDERIY oTREET. NEW YoLK, U.S. A,

e —

spark length nowadays. There are two errors
in your note, one in underestimating the amount
of wire used in secondaries and another in
neglecting the air resistance as a factor in
cutting down the amperes required in a sec-
ondary coil for a given voltage. Now again
the self-induction at the moment of breaking
the primary circuit causes a tremendous induc-
tive effect upon the turns of the secondary,
with the result that a tremendous voltage is
produced in the secondary coil This rises
enormously above 30,000 volts when the spark
distance is large. A table recently issued
shows that 20,000 volts are required to throw
a spark 1 inch between sharp points in the
air; while to throw a spark 15 inches, 150,000
volts are required. Now coils have been made
to throw 45 inches. How many volts do they
represent? We do not know; 30,000 volts are
a very little thing. And what is the voltage
for a lightning spark a mile or two long? 2,
How does magnetism interfere with the work-
ing of a watch? A. The magnetism of the
steel parts of a watch affects the motion of
the hairspring and balance wheel when that
is of steel or has steel balancing parts upon it.

3. IIave diamonds ever been produced arti-
flelally? A. Piamonds have been made arti-
ficially by Moissan in his electric furnace
! experiments, and they have been found in
r meteorites. See Moissan’s “Electric Furnace,”
ipage 7.
I (9638) W. R. M. asks: I am puzzled

:over a problem in electricity. Here it is: What
number of volts and amperes will light a 12-
watt electric lamp ?

1 volt X 12 amperes = 12 watts
2 volts X 6 amperes = 12 watts
3 volts X 4 amperes = 12 watts
4 volts X 3 amperes = 12 watts
6 volts X 2 amperes = 12 watts
12 volts X 1 amperes = 12 watts
24 volts X % ampeie = 12 watts
You see the products are all the same from the

multiplication of the volts X amperes. Please
explain about the lamp and voltage and am-
perage. A. We do not see any puzzle about your
problem. You show that there can be seven
different ways of dividing the volts and amperes
so that the lamp will have 12 watts. There is
no puzzle about that. It is quite true. The
only question is, which would be the better way
to divide the volts and the amperes. We would
decide that to be either the 6 volts and 2
amperes, or the 12 volts and 1 ampere, or 24
volts and 34 ampere. The higher the voltage the
smaller the wire necessary to carry the current

without overheating the wire, and so the
cheaper the wiring will be.
(9639) C. B. R. writes: What con-

trols the circulation of elaborated sap of trees?
Why does, or does, it rise in the spring? Or
where does it come from? At what time each
month can a bush having sugar in its roots
be c¢ut so that it will sprout and grow? At
what time each month will it die if cut? What
stops the circulation or Kkeeps it back from
the roots at times? Why would freezing the
ground make a free flow of sap, and no frost
a moderate flow? Why when a board or straw
is laid on the ground at certain times, it will
settle down, at other times it will rise? A,
The rise of water in trees from the root fips
to outermost twig is a strange thing, and its
mechanics is not even yet clear. Capillarity
plays a part, as also does osmotic pressure.
The power of i} ing protoplasm to imbibe water
was once thought to explain it. Again, others
have thought that the evaporation from the
leaf surfaces causes the water below to rise
as if drawn up by pulling on the end of a
filament of water. All these and perhaps other
and undiscovered causes may be at work to
raise the water sometimes hundreds of feet.
The water rises most easily in the new wood,
and this is formed in the early summer or late
spring. We do not believe that the time
of the month has anything to do with the
sprouting of seeds or the growing of sprouts.
This is an old superstition connected with the
moon, which dies hard. 1f a twig is cut off,
the power of growth in the tree usually is
gufficient in the early part of the year to pro-
duce other shoots to take its place in the
support of the life of the tree. Late in the
geason these sprouts do not so readily appear.
There are always buds in the bark which will
grow if moisture is supplied to them. They
may stay years without starting, and wounds
given to the tree may then make them start
to grow. Sap circulates freely till the ring of
wood and new bark is formed and the walls
of the cells have thickened so that water can-
not easily pass through these walls. The
flow is not then much. The season of growth
is over for that year. The flow of sap out
of a tree in which a hole has been made, as
in the sugar maple, in early spring is due not
to the freezing of the ground, as most suppose,
but to the expansion of the water by the
warmth of the sun during the day. The tree
is gorged with sap, which is ready for the
production of wood for the spring. The nights
are cold, below the freezing point, the day is
warm ; the large difference of temperature ex-
pands the sap, and forces some of it out of any
hole in its course up the tree. When this
latge fluctuation of temperature from the day
to the night and back again ceases, the tree
also ceases to give sap for sugar. We do not
understand the question of the board laid on
the ground and sometimes sinking and at others
rising, We never saw or heard of that Dbe-
fore.
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