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(8480) F. S. N.asks: 1. Please inform

me how many dry cells or batteries it requires
to develop full briiliancy in a 16-candle power
incandescent lamp? Is it best to run the bat-
teries in series or in pairs with a central con-
nection? A. it is not possible to light incan-
descent lamps from dry cells. They are not
adapted for use continuously, but must rest
after being in use for a very brief period. To
light a lamp with a battery take as many cells
as the voltage of one cell is contained in the
voltage of the lamp. Bry cells have about 1.4
volts. If the lamp was rated for 54 volts, for
example, 50 cells would be required to bring
it to full brilliancy. They must be arranged
in series. 2. Can you give me the directions
for making a dynamo capable of lighting four
incandescent lamps of 12 candle power each,
power to run dynamo from dry batteries, and
number of batteries required to run dynamo?
A. SurPLEMENT No. 600, price ten cents, gives
|the plans for building a dynamo which will
light eight 16 candle lamps of 50 volts each.
You cannot run a dynamo with a battery. You
can run a motor with a battery, and use the
motor to run a dynamo, but it would be at
a great waste of power.

(8481) G. L. asks: 1. Have built a
motor described in SCIENTIFIC AMERICAN of
Pecember 8 and 15 last. Can the same be
run as a dynamo? If not, why? If so, how?
A. The little motor can be run as a dynamo
if you excite the field magnets by a battery.
We doubt if it can excite its own fields, though
you can try it after you have run it with a
battery. 2. Also say whether enameled ware
can be re-enameled after it chips off and com-
| mences to leak. and give receipt for same,
| with method of applying. A. We know of no
Iway of repairing enameled goods.

J. D. asks:

1. Please teil me

that is, what is this cement made of and what
proportion? A. The Nernst lamp is described
in the SCIENTIFIC AMERICAN for September 2,
1901, price ten cents, as it was exhibited at
the Pan-American Exhibition. The proportions
of the materials used in.the filament are prob-
ably known only to the patentees. 2. What
size platinum wire, length of wire 12 inches,
must I use with a voltage of 110 to bring the
wire up to a temperature of 1,000 deg. C.?
A. Any size of wire can be heated to 1,000
deg. C. if you have current enough. The
voltage of the curvent is not important except
that it be sufficient to force the current through
the wire. A low voltage would be better,
since 12 inches of wire will have very little
resistance, and you will require a rheostat,
thus wasting currernt. 3. Give rule for find-
ing current necessary to raise any size plat-
inum wire to any temperature with any volt-
age. A. The heating power of '‘a current is
given by the formula U = 0.24 C?Rt calories.
C is amperes, R is ohms, and: ¢ is time in
seconds, This will give the amount of water
heated 1 deg. C. DBDivide this by the specific
heat of platinpum to obtain the weight of
platinum which would be heated 1 deg. C. in
the same tlme. 4. Tell composition of some
good asbestos cement. A. Asbestos cement
varies in composition according to the purpose
to which it is to be applied. For boiler and
pipe covering it is mixed with plaster of Paris
with a very thin glue. For fire-resisting pur-
poses it may be mixed with a small portion of
fire clay.

(8483) H. B. asks: 1. Will the motor
described in SUPPLEMENT for August 2, 1890,
run on a 100-volt alternating circuit? A. No.
It is a dlrect-current motor. 2. If not, what
changes could bé made so as to make it? A.
We shctld not change it. We should take a
different design. See ‘“‘Electrical Deslgns,”
price $2 by mall, where -there are several
sizes of machines with plans and descriptions.
3. What horse power is the motor, and could
this be doubled if everything else in the motor
was also made twice as large? A. PPerhaps a
fifteenth to a tenth. The design is not adapted
to a large machine.

(8484) C. L. G. asks: 1. Is it practical
to use batteries for motors of small power,
such as sewing machines, small lathes, etc.?
A. Yes. 2. Could the Hopkins motor, described
in SupPLEMENT No. 641, be wound for power

(Continued on paye 439)

Real Estate Wanted

and for sale. If you want to sell or buy (no matter
where located) send description and cash price and get
(FREE) my successful plan. W. M. OSTRAN-
DER, North American Bldg., Philadelphia, Pa.

Beler Ihan Red Lead

For making joints in gas pipes, steam pipes, water
pipes. comiressed air pipes, and putting areund
gaskets and flanges, caps, headers, bolts and nuts,
nothing excels

DIXON’S
PIPE-JOINT COMPOUND.

Joints can be easily taken apart after years of use
even when the pipes are rusted. Manufacturers,
machinists, engineers, contractors and gas com-
panies free'ly use and endorse it. Booklet free.

JOSEPH D1XON CRUCIBLE CO.
Jersey City, N. J.

Rl e e e b bl S bk ARl i i b

BICYCLE TIRE REPAIRING.— THE

Blending of Singte Tuhe Tires.-- A practical article lllus-
trating the method of inserting patches and piugs with
pliers and plugegers, togetber wit ré.lbb er band Dlugémg
and the use Of puncture bands. Yillustrations. Con-
tained in SUPPLEMENT 1102, Price 10 cents. For
sale by Munn & Co. and all newsdealers.

Perfectly ho=

ACADIC T AL

LEE PV LAC

[‘.‘ill‘ilfﬁ Sy —.
siysis nnd other forms of digintegration.

tivel
":ll.‘l"f T

Send for * Electrolysis of Condenser Thibes,™
Tobin Bronze at manmfacturers' prices,

BENEDICT & BURNHAM MFG. CO.
WATERBURY, CONN.
NEW YORK, 253 B'WAY BOSTON, 172 HIGH ST,

. SPECIAL
LIGHT RUNABOUT

for Gasoline or Electric Motors.
Also six other styles Running Gears.

Ali kinds Automobile Fittings.
64 page catalogue.
COVERT & €O,

Lockport, N. Y,

Wells, 0Oil and Gas Wells drilled
by contracttoanydepth from50
t0 3000 feet.

A\

We aiso manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drill’lintg
eet.

Machines tor 100 to 1200 ‘
Write us stating exactly what
is required and send for illus-
trated catalogue. Address -
PIERCE WELL ENGINEERING AND SUPPLY CO.

130 LIBERTY STREET, NEW YOLK. U. 8. A.

ST. LOUIS

Sampling .-.and.". Testing ... Works,

1225 & 1227 Spruce St., ST. LOUIS, MO.

The largest and most com-
plete Ore Testing -Works in
existence for making all
kinds of practical working
tests of ores to determine
the most suitable method of
treatment,

Plant for Coal Washing,
Coking and Steaming Tests
of Fuels.

Assays, Analyses and Che-
mical Investigations.

Mines and_ Metallurgical Processes Examined
and reported upon.

SIX WINDINGS

will keep a Prentiss Clock Tunning a
ear. It isthe strongest on the market,
eeps perfect time and automatically

shows the correct date.

Also Frying pan, Program and Eletric-
ally Sgnch ronized Clocks.
8end for Catalogue No. 1061.

' The Prentiss Clock Improvement Co..
Dept. 106, 49 Dey St., N. Y. City.

Che Cypewriter Exchanae

136 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
BOSTON

209 North 9th St..
ST. LOUiS, MO.

432 Diamond St..
= PITTSBURGH, PA.

" 2 5 North Calverti St.,
BALTIMORE, MD.

536 California St.,
SAN FRANCISCO. CAL.
We will_save you trom 10
to 50% on Typewriters of ail makes. Send for Catalogue.

RUBBER STAMP MAKING.— THIS

article describes a simple method of making rubber
stamps with inexpensive apparatus. A thoroughiy
practical article written by an amateur who has had ex-
verience in rubber stamp making. _One ijlustration.
Contained in SUPPLEMENT 1 1 §{). Price 10 cents. Kor
sale by Munn & Co, and all newsdealers.

2 Battery Call
Telephones for

$4.50

Good for 600 feet
2 Generator Call $7 50
) Telephones for K
\ Good for 3 miles single Iron Wire.
" Baiteries Included.”

Sent C. @. D. if $1.00 sent with order.
lFARR & FARR, 119 W. Jackson Boulevard, CHICAGO

[Patents, Trade Marks,

COPYRIGNTS, etc,
olicltors
| § Address MUNN 8 (;0-. 3' Patents.
Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.
Branch Office: 625 F St., Washington, D O.
Hand-book Sent Free on Application.

CYPHERS INCUBATOR,

World’s Standard Hatcher,
TUsed 0n26GOV. Experiment Stations
in U.S., Canada, Australia and New
Zealand; also by America’s leading

ou ltrymen and thousands of others,

old medal and highest award at
Pan-American, Oct. .1901. -
?ﬁcuké-egrese.u(‘pmpletﬁ %ia'falogue,

D , 8x11 in., mailed fo
Ask nearest officefor bock No, 134, = B3

OYPHERS INOUBATOR OOMPANY,
Buffalo, N. Y.y Chicago, lil., Boston, Mass., New York, No Y.

“===HIS INCUBATOR

wasnamed sure Hatch by a vote of thuse

who were using it. Their vears ot service by P8
thousands of poultry raisers juatifies the name. A ]
a1 ecn run it, bevause itruns iteelf. Any one cai §
ow nit, because the price ia right. Incubator and py.
Bults guaranteed for ten years, Catslog, fullot photo
views and poul try 1oformation, sent tree. Address neare t office.

Sure Hatch lncubator Co.,(fiay Center,Neb. , or Columbus, 0.

SHamAKERs POULTRY
BOOK on
and Almanac for 1902, 160 pages, over
10 illustragions of Fowls, Incubasors, Brooders,
fonliry Supplies, etc. How to raise chickens suc-
eessfully, their care, diseases and remedies. Dia-
grams with full description of Poultry houses.
2. All about Incubstors, Broeders and thorough-
bred Fowls. with lowest prices. Price only 15¢.

C. C. SHOEMAKER, Bex 233, Freepory, lil.

GAS ENGINE DETAILS.—A VALUA.
ble and fully illustrated article on this subject is cor,
tained in SUPPLEMENT No. 1292, Price 10 cents.” Fox
sale hy Munn & Co. and all newsdealers.

ANY interested in Art, Ar-
tistic Shadink or Coloring
will do well to write

The Air Brush Mfg. Co.
80 Nassau Street,
Rockford, IIl., U. S. A,

'g 09] ﬁnutomatFiggl
? FORMING WIRE

9.6
> from coil into shapes similar

P .Y (/] to cuts. We can furnish ma-
=
[

chines or goods, as desired.
P.0O. Box 7,

0¥~ Send for Catalogue.

BLAKE & JOHNSON,
WATERBURY, CONN.

GLASS TUBE CUTTER.
‘Cuts a Perfaét Cirele.
APFEL-MURDOOCH COMPANY,
82 Lake Et., Chicago.

LARGE 8VO0.

NOYW READY.

Compressed Air

ITS PRODUCTION, USES AND APPLICATIONS,

By GARDNER D. HISCOX, M. E.
AUTHOR OF

820 PAGES.
PRICE, bound in Cloth, $5.00.

““MECHANICAL MOVEMENTS.”
547 ILLUSTRATIONS.

Half Morocco, $6.50.

properties from a vacuum to its liquid form. . Its

air blasts for cleaning and painting. The Sand
tion. )
economical vehicle for work—with air ta

A most comprehensive work on the subject

A special illustrated circular of this book
will be sent to any address on application.

A complete treatise on the subject of Compressed Air, comprising its physical and operative

thermodynamics, compression, transmission, expan-

sion, and its uses for power purposes in mining and engineering work; pneumatic motors, shop tools,

Blast, air lifts, pumping of water, acids and oils;

aeration and purification of water supply; railway propulsion, pneumatic tube transmission, refrigera-
The Air Brake, and numerous apgllances in which compressed air is a most convenient and
les of compression, expansion and physical properties.

of Compressed Air.

B

MUNN

Publishers of the Scientific American,

& CO.,

361 Broadway; New York.



DecEmeer 28, 1901.

Scientific

American

439

Our students succeed because they nse
1. C. 8. texthooks.

Steam Eng’ineering

A course in Nl’.enm
dents to seeure
Pposi tone, of dy:mnol
and motors,

Weteach by mail, Mechanical, Steam, Electri-
eal, Civil and Mi lnfnwnm: Sho lmd
Fomu!:y Practice Drawing

3 Flumbi J al Work; t'llmlv
ilm' On‘ln I,t-'m.'ri.nu Bm -
keeping; Stenogmphy ‘enching; lish
Brane| n-u Lo nmmn'l. lf.unrllng Electro wm-

E\?hnn writing state subject in which interested.

taught by mail.

luu-rn tlonal € de Fehools,
“Rox D32, Reranton, Fa.

ngineerin
minations anc
Itwlu(h & operation

enabli;

ELECTRICAL ENGINEERING
TAUGHT BY MAIL,

Write for our Free Illustrated Book.
¢« CAN I BECOME AN ELEC-
TRICAL ENGINEER?”

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineermg, Stearn Engi-
neering, Mechanical Drawmz, at your home by mall
Tnstitute indorsed by Thos, Edison and other.
ELECTRICAL hNGINEER lNSTITUTE

Dept. A, 240.242 W. 28d 8t. New York

what you need to

EARN MuRE know tO earn more

in your own business Or another. Engineerings
Draftmﬁ, Art, Architecture. Mining, Metal=
lurgy usiness, Stenography, Journahsm,
Boolkk eeping. etce

Write for free catalogue 6, with full particulars.
BE special Discounts Now, &)

THE CONSOLIDATED SCHOOLS, 156 Fifth Ave., N. Y.
Including the United Corr d Schools and others.

Smdy in spare time.
each you

THE MOST MODERN AUTO.
ELMORE AUTOMOBILES.

Practical, Durable,
Emtcient. Hasy to
control at uuf‘
speed. Double cyl-
Iinder motor,
smooth gliding mo-
tion, 2models,
$1500. Get l‘urlher

have made

Century
Perfection
Suspender

famous.
No harness on the back. Just
small Buckle, first point.
Watch next ad for other.
50c at dealers or by mail.
SENT FREE: Booklet, ‘‘History
of aSuspender.” Write today.
EASTMAN & SPECHT MFe&. CO.
200B So. Clinton 8t., Chieago. 11},

'l'l':ezot';;é

ICE YACHT BUILDING.—COMPLETE
details for the construction of Ice Yachts, with many
illustrations, are contained 1n SUPPLEMENT Nos G624,

[ 97 and 1253. Each number gives plans of
a dlﬂ"erent boat. Price 10 ceats each. For sale by Munn
& Co. and by all newsdealers.

THE “ LITTLE WONDER™

Gasoline Lamp. _Burning Hydro Carbon Gas
by the Pressure Wnder-Generator 'I'ype. Per-
fect in mechanical construction. Absolutely
Reliable and Safe.

SELF-CLEANING, NON-CLOGGING.

Used With or Without Glassware.

Powerful and Brilliant. Capacity, 500 candle,

wer, 10 hours, onefilling. Cnsts 1-3 cent per

eur to operate Givesthemost light for the

least money. ADAPTED TO ANY INTXRIOR

LIGHTIN®. Catalog sent free describing ‘this

and our wonderful Store Fixture and Street

Lamps. Jobbers and agents, not a few, find

our lamps Al, and good easy sellers, e wing te reasoha-

ble prices and liberal terms.  Investigate before buring

othermakes. We bave been,in business 30 vears and
know bow to make a good lamp for little money.

The Turner Brass Works, 102 E. Kinzie St., Chicago, l1l.

D L HOLDYEN
REAL ESTATE TRUST BLDG PHILA, PA

‘GEALED ICE MACHINES

SCIENTIFIC AMERICAN SEPT.2.1899

S

EGEALED

SEE FIRST PAGE

A MAGAZINE FOR THE HOME MAKER

NOW READY.

Che...
Scientific American
Building Montbly

VOL. 31.
Beautifully illustrated with man;
country houses, seasiveé cottares, bungalows and other
buildings, including some of the more important
examples of large City dwellings. The leading archi-
tects of the country are now contributing to this maga-
zine a series of ‘'Talks” on important and gopular
arcbitectural subjects. The contributors to this new
and original feature in architectural journalism in the
current volume are Messrs. Bruce Price, W. A. Boring,
Wilson Eyre, Jr. and H. J. Hardenburgh.

SPECIAL DEPARTMENTS:
Monthly Comment on Timely Topics.
Reviews of the Newest Books.
Correspoundence. Notes and Queries.
Household Notes:

Legal Notes.

New Building Patents (Classified)

Price, bmuul in atiff cnvern. %2.00.
300 Iliustrations, 120.Pages.

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

views and plans of

circuit 'and be used in series with incandescent
lamps? A. Yes. 3. Please cite me to informa-
tion of easily constructed electric motor of
small power for power circuit. A. ‘“Electrical
Designs,” price $2 by mail. 4. Can you cite me
to information of easily ¢onstructed battery
motor better than Hopkins motor mentioned
above? A. No.

(8485) 8. C. asks if it is proper to say
that *‘the volt and ampere have no connection
whatever’”? A. We should hardly put it in
that way. The volt is the-unit of electrical
pressure, or electromotive force. The ampere
is the unit of intensity of current. The am-
pere is the ratio of the volts to the ohms. They
have that connection with each other.

{8486) F. J. D. asks if it is necessary
to have a permit to run a small steam launch,
say 20 feet in length;
spection of same is required.” "A. No license or
inspection is required for running a steam
launch on waters not navigable by other vessels
in regular commercial travel.

(8487) J. R. K. asks: 1. Can.you tell
me what causes the so-called back fire
two-cycie gas engine? Also can you suggest
a remedy? A. Back firing in gas engines is
caused mostly by a misfire charge exhausted
into ‘the muffler or exhaust pipe, which fires
at the next exhaust.. The next.charge after a
mistire is always'a 'stronger charge, by a less
admixture of burned gas, and also through
this condition makes an unusually strong im-
pulse or kick of the engine. Perfection in the
action of the igniter is the only remedy. 2.
Why is it that a two-cycle engine does not
run at so high a speed as a four-cycle one, or
is there a way to make them so they will?
A. The two-cycle type has far less time to
draw. in and compress a charge than the
four-cycle type per revolution, which causes de-
fective charging and misfire at high speeds.
The later designed automobile two-cycle en-
gines seem to have sufficient speed for all
practical purposes. 3. Which is the stronger—
a two or a four-cycle engine of the same cyl-

in a

inder and stroke dimension? Some claim the
two-cycle is, but I have never seen a two-cycle

which would develop anywhere near the poweri

that is claimed for some of the small four-cycle
bicycle and automobile engines of equal slze;
and as'] notice that. the two-cycle is not used
very much for au‘toinobiles, I wonder if they
really do develop more power, for the weight
would be less. A. The difference in power for
equal-sized cylinders in favor of the four-cycle
type is probably due to the greater compres-
sion and its greater explosive power. 4.1
tested an engine for the power, and would like
to know if this would be all right to get it
approximately, or near enough for ordinary
business. Of course, to get it correct it would
have to be considerable of a job. Here is what
I did: I used a pulley 18 inches in diameter
on the engine shaft, and put a brake on it with
an arm to the scale, which was 38 1-6 inches
from center of shaft to point of bearing on
the scale, which would be a circumference of
about 20 feet, and the engine made 500 revolu-
tions per minute, and the pull was 6 pounds
on the scales. 500 revs. X 20 feet circum-
ference of pull X 6 pounds pull on scales
<+ 33,000 = 182 horse power about. Can
you suggest a better way or a more simple one
to get at it fairly correct? A. Your method of
testing the actual power of the gas engine was
correct. See SUPPLEMENT, No. 992, on the
various methods of testing the actual power of
engines, 10 cents mailed.

(8488) A. G. S. asks: 1. Have you a
SUPPLEMENT telling how to make a simple con-
struction yet effective 110-volt dynamo, with
illustrations of the.work and telling how to
wind the magnets and the armature? Please
tell the number of the SUPPLEMENT. How big
would the dynamo have to be if it was series
wound, according to the dimensions given in
the SUPPLEMENT? A. SUPPLEMENTS 865 and
1210, price ten cents each, give plans of dyna-
mos with descriptions. The dimensions of each
are fully given in each paper. 2. (C'an you run
incandescent lamps-on the same-circuit as an-
electric furnace? A. Yes. 3. How many volts
does it take to run an electric stove? A. An
electric stove may be run upon any voltage,
though it becomes difficult to insulate for high
voltages; 110 volts are very commonly used.
4. If a dynamo gives six volts running i*
steady, how many amperes and ohms will it
have”? A. No one can tell. The amperes must
be measured with an ammeter, and the ohms
can then be found by dividing the volts by the
amperes. 5. Please name and explain the differ-
ent ways in which dynamos are wound? A.
Pynamos are series, shunt and compound
wound, and if they are to furnish alternating
current, they must be separately excited. These
terms are explained in all textbooks of elec-
tricity. We can send you Thompson’s “Ele-
mentary Lessons” for $1.40 by mail. 6. How
many volts does it take to run a 1 horse power
motor? A. Motors may be built for any volt-
age. If run upon an incandescent lighting cir-
cuit they are either 110 or 220 volts. If upon
an alternating current they are wound for 52
or 104 volts. The amperes are found for each
motor by dividing 746 by the voltage. 7. Could
you run an automobile at a good rate of speed
with a 1 horse power motor? A. No. 8. How
many volts does it take.to make a watt? A.
A watt is the power given by a current of one
ampere flowing with a pressure :of one volt.
See Thompson’s book above referred to.
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