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(8643) H. S. L. asks: 1. About an
ink which can be used with a drawing pen
upon zinc and which when dry or burned in
will be acid-proof. A. Ink for Zinc Labels:
Take 1 drachm verdigris, 1 drachm sal-am-
moniac powder and 1% drachm lamp black, and
mix them with 10 drachms water. This will
form an indelible ink for writing on zinc. 2

A means for an amateur to impart a polish
(high) to chestnut boards. A. Fill the wood’
with any good filler, let it dry, then apply a!
good varnish, two or three successive coats.
Rub it down with powdered pumice stone, then
with rotten stone, and finally finish with whit-
ing, all in water. Apply with a felt or flannel
rubber.

(8644) A. P. F. asks:
, be the effect on a corrugated
{ lightning should strike it?
i the inmates of a house to use such material for
a roof? A. If your corrugated iron roof is
connected with water or moist earth at several
points by heavy telegraph wire or small iron
rods, it will serve very well as a lightning rod .
‘to protect the premises from being struck. If
not connected to the earth, we think it is a
source of peril. 2. Of what cheap material
can we make a belt about 8 feet in length for"
light service, width 1% inches? 2. Belts are
either made of leather or webbing. They must
be inelastic, so as not to stretch in service.
We do not know of any cheap substitute for‘
regular belting. '

(8645) A. B. D. asks: In applying
gold leaf to sign work, what would be the siz-|
ing used? A. In wood signs use gold size.!
For glass signs use a thin solution of gelatin.

|
(8646) H. S. asks for a remedy for

dandruff, also a preparation for cleaning soiled
spots from clothing. A. The treatment of the
hair consists in daily washing of the head or
other parts affected with warm water, 1 pint;
glycerine, 1% ounce. This should be thoroughly
rubbed over the skin; the dilute citrine oint-

1. What would

iron roof if

iment (sold by all chemists) may be used at

night. A good preventive, and in mild cases, a
curative wash is water, 1 pint; borax, 1 ounce.
As a preventive, it should be used once weekly ;
as a curative, twice daily. Use true benzol for
taking grease from clothing. Keep it away .
from a light or fire. :

(8647) E. A. B. writes: I would be
pleased to know by what chemicals or solutions
blue prints may be changed from their original
color (blue) to colors heretofore discovered?
A. Blue Prints, to Change to Brown: Borax,
214 ounces; hot water, 38 ounces. When cool
add sulphuric acid in small quantities until
blue litmus paper turns slightly red, then add
a few drops of ammonia until the alkaline re-
action appears and red litmus paper turns blue.
Then add to the solution 154 grains of red
crude gum catechu. Allow it to dissolve with
occasional stirring. The solution will keep
indefinitely. After the print has been washed
out in the usual way, immerse it in the above
bath a minute or so longer than it appears
when the desired tone is reached. An olive
brown or a blackish brown is the result. To
. Make Blue Prints Green: Make four solutions
as follows: Solution A. Water 8 ounces and a
crystal of nitrate of silver as big as a pea.
" Solution B. Hydrochloric acid 1 ounce and
water 8 ounces. Solution C. Pour a solution
of iodide of potassium (iodide of potassium 1
ounce and water 8 ounces) into a saturated
solution of bichloride of mercury until the red
precipitate is just dissolved, and then add four
times as much water as the resulting solution.
Solution D. Water 16 ounces and iodide of po-
tassium 1 drachm. Then take the blue print
and bleach it with solution A, when the image
will become pale slate color or sometimes a
pale yellow. Then wash thoroughly and im-
merse the print in solution B, when the image
will again become blue. Then, without wash-
- ing, immerse the print in solution C, when the
image will become green but the ‘“whites” will
be of a yellow tint. Then put the print in
ISolutiou B again, without washing. Then wash
and pour solution D over the print to purify
the whites and to give the green image a bluer
tint; but do not leave print in this solution
too long, as it has a tendency to make the print
blue again.

(Continued on page 80)
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Anneunces that he is new prepared te prescribe fer!
these whe desire the benefits of his fameus System ef

Physical Culture, a Ceurse of 14 lessens (twe weeks)

for $5.00, or a cemplete ceurse (three menths) fer
%10.00. Full directiens will be ferwarded on receipt '
ot meney erder or draft, accempanied with particulars
as te age, sex and general physical cenditiens, past and
present.

What I have seen able te de for myself, I have dene
in nesmall measure fer over 300,000 pupils frem all
parts of the world. 'I'be number of individuals exercis-
ing te-day under my system is many times greater than
under all ether systems cembined.

Dr. D. A. Sargent, Prefessor of Physical Training at
Harvard University. in writing te the New Yerk Herald
March 2d, 1902, says :—

“It wasnine yew
of Eugen Sandow ;
tn learn w hether he
il

even

ud power. From my per-

sonul vdow at that time [ was led to
welieve that his living habits were of so correct a nature
and h of Physical Culture so intelligently con-
ducted | dvancetsent would be steady. I have
mot been disappeinted. At that time Sundow was but
twenty-five « old, and it was appareat that the cli-

max of his power wouldnot be reached for many years.
In recent examination | found that he had made the im-
provement that T had i, T do net hesitate te say
that, in my epinion, > s is the best develeped man
the world has ever known,””

I WIILLL MAIL FREE te any address my latest
BOOKLET (42 pages) centaining a full descriptien ef *
my SYSTEM OF PHYSICAL CULTURE. This boek-
let centains many engravings, illustrating my Physical
Development, accempanied with Anatemical Cbharts,
giving the name and use of each ef the principal mus-
cles of the human bedy.

Sandow’s College of Physical Culture
269 St. Botolph St., Boston, Mass.
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wish tol

(8648) F. W. H. asks: I
make an clectroamagnet with the greatest lift-

ing pewer possible to be furnished current from !
10-volt TH-ampere plating dynamo.  What *
size and how much wire should { use, and what i
size and length of core? Do you think such a
magnet ceuld be se insulated as to be used
under selutien fer raising iron articles frem
bettem ef tanks?Y A. A magnet ¢an be made
which will lift any weight frem nething up to
several tens with the current named abeve, pre-
vided the armature were in centact with the
peles of the magnet; but te draw articles frem
the bettem ef a tank threugh an open space,
that is, a space net filled with iren, is a differ-
ent matter. It weuld require an enermeus
pewer te lift a very small weight from the bet-
The methed pre-
pesed is net ecenemical er practical. DBetter
fish them up in the eld-fashiened way.

(8649) O. W. W. writes: On Christ-
mas day in 1900 the sun was shining very
warmly in the seuth deer.
the deer we had a fish glebe. As we were eat-
ing dinner, smeke was seen rising frem the
table en which the fish glebe was placed. A
clese examinatien shewed that the table cleth
had be set en fire by the sun’s rays being mag-
nified by the fish glebe. A. A fish glebe is a

On a table near.

frequent seurce eof fires. The actien is the
same as that ef a lens or burning glass. The
rays of the sun are brought te a fecus, and

their heat is sufficient te ignite cembustible
material. When a fish glebe is hung in a win-
dow se that the sun's rays strike it, a curtain
behind the glebe is easily set en fire, and people '
There is ne mys-
tery abeut it.

(8650) G. M. T. asks: In still air
will twe spheres eof the same size, ene ofi
aluminium and ene eof lead, fall frem a given
height in the same time? A. Since the ve-
lecity of a freely falling bedy is dependent enly
upen the mass of the earth, it fellews that all
bedies will fall in a vacuum with the same
velecity, viz., 32.16 feet at the end ef the first
secend of fall; and since the air will resist
twe spheres ef the same size equally, because
they displace the same weight of air, it fellews
that the twe spheres of the same size will fall
with the same velecity under the actien ef
gravity in the air, and therefere will fall

| threugh a given height in the same time.

(8651) C. C. N. asks: Where can [

find instructiens te make appliances and use‘
“Electre (‘ulture” fer gardening? A. \We re-
gret te say that we de net knew where appli-
ances fer ‘electre-culture’ fer gardening can be
feund. We have never heard ef any such ap-
paratus en the market. We have read ef ex-!
periments upen plants, but deubt if these have
led as yet te practical results, se that apparatus
has_been devised fer such use.

(8652) J. H. R. writes: I desire to
purchase beeks which weuld thereughly inform
me upen the fellewing case: A building is
lighted with 23 incandescent lamps arranged
in parallel. The current is supplied threugh a
transfermer which reduces the veltage frem
2200 te 110. A man takes held ef the secket
of ene of the lamps and is killed. I want te
be able te inferm myself en the fellewing ques-
tiens : First, the precautiens necessary in
handling high-tensien currents and where the
danger peints are. 2. The liability ef trans-
fermers te leak, break dewn, etc., thus deliver-
ing the full veltage te the wire leading frem
ete. 3. What is the cause eof death? Is

ameunt necessary te Kkill a persen?
Weuld the current ceming frem a tansfermer

ccutting it dewn te 110 velts and necessary te

supply 24 incandescent lamps be sufficient?
Weuld that supplied te ene eof these lamps be
sufficient ? A. Thompson's “Illementary Les-
sens in Rlectricity,” price $1.40 by mail, cen-
tains as much as is given in any ene beek upen
the tepics cencerning which yeu inquire. Rub-,
ber gleves and teels with insulated handles are:
necessary fer handling wires carrying current |
abeve 110 velts. This pressure may have in-
flicted severe injury er even death in extreme:
cases, but we de net recellect any instancce ef
death frem it. In the case cited it weuld seem
as if there must have been a cennectien with
the primary ef the transfermer. Ieath is
caused either by the sheck ef the current or
by the disintegratien ef the vital tissues fremn
its centinuied actien en them. The amperes
are the agent ef electrelysis; the velts deter-
mine the ameunt ef amperes which can flew
threugh a circuit in prepertien te its resist-
ance, as expressed in ehms. The resistance of
the human bedy is a variable quantity,
a few hundred te perhaps five thousand ehms.

of the supply ef ene lamp or any number ofi
lamps. It is a matter ef the veltage eof the
current and the resistance eof the bedy.

(8653) J. H. L. Jr, asks: 1. How

many sal-ammeniac batteries sheuld ene peund

of sal-ammeniac charge, divided equally ameng
them? A. That depends upen the size eof the
cells of the battery. The sal-ammeniac solu-
tien is saturated. In the cell with a pereus
cup abeut a quarter ef a peund ef the salt is
required ; in the ferms with larger carbens, er
the prism, in which mere liquid is used, a larger
quantity weuld be needed. 2. The cause ef
crystalg ferming en the carben element of a

frem ,

(Continued on page 1)
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inclusive. Uses the regular
Armstreng adjustabsle dies. Oth-
erattractive features.

Ramculars The Armsn-ong
1fe. Co., 139 Centre Stree
New York, Bridgepert, Cenn.

_,;3
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gzsm:NCEmAN
I8 PENCO
;g fL}'f"—emL_/
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Send fer !

U SA.

MADE $105 THE FIRST MDNTH

writes FRED. BLODGETT, of N.Y. J. L.
: I;Alilil(‘K of La., writes: “Am m
3.00 ¢ "% every day 1 work.”
M. ANPERSON, of Iowa,
made $380 to $650 a
.,dumg 11kew1se
$5.00 to $1080 daily made pla-
ting jewelry, tableware, bicy-
cles, metal goods with gold, sil-
ver, nickel, etc. Enormous de-
mand. We ¢each you FREE
‘Write—offer free. .
Q. GRAY & (0., Plating Works, A Miami Bldg, Cincinnati, O

THE B. F. BARNES
WATER EMERY
TOOL GRINDER

is the best en the market—bar
nene. Ne jumjte cut eut, ne
float o rest gut. ne adjust-
muents requirted. 1 ois allthata
Teel Grindersheuld be, and the
priceisright. Details enrequest

|B F. BARNES COMPANY, Rockford, Ill.

SELECT A PEN

Suxtable for your handwriting trom a sample card of 12 leading num-
bers for correspondence, sent postpaid on receipt of 6 cents in starnps.

SPENCERIAN PEN CO.

349 Broadway, New York.

ELEVATING - CONVEYING
POWER TRANSMISSION MACH’Y

COAL WASHING MACHINERY

Coal Mining Machines
ELECTRIC MINE LocoMOTIVES

POWER COAL DRILLS

COAL HANDLING MACHINERY

ELECTRO MOTOR. SIMPLE, HOW TO
make.—By G. M. Hepkins. Descriptien ofa small elec-
tric meter devised and censtructed with a view te assist-
ing ataleurs te niake a meter which might be driven
with advantage by a current derived frem a battery, and
which weuld have sufficient power te eperate a feet
lathe or an
er. With 11 figures. Centained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, Ne. 41. Price 10 cents.
had at this effice and frem all newsdealers.

THE YICTOR
LSteam Pumps

i S]ze 9 inches by 3 inches, weight, 444 peunds.
of Aer Pump, si Ppounes pressure on
= or ires.

Te be

i f Water Pump, 3 gallons per min-
uti agamst 280 peunds boller pressure,

PRICE, $30.00 EACH.
These pumps bave been adepted by the
Lecemebile Ce, the Mebile Ce. and ether
leading manufacturers of steam carriages.

: OVERMAN AUTOMOBILE CO.,
.7 East 42d Street, New York.
- Send for [llustrated Circular.

FOOT-POWER.
LAUNCH

with
ADJVUSTABLE
SEATS.

Semetimes when a mav starts a Gasoline Lauuch he says somethmg

without saying.
We build te any medel specified.
DURAND

MFG. CO.,

TIROQUOIS MACHINE COMPANY

Manufacture uruler patents
Improved Universal, Plain, Disc, Face

L B R A PR T Y

Andrew Carnegie,
and many ether successful men be-
gan their careers at Z[e]egmph

.peratmg ‘Why don’t you
learn? For #1
send yeu a cemplete
.f N. D. eutfit
W beek of instructiens,

=t oy express (net pre-

paid) Send fer cata-

o ratus, supplies and
nevelties.
R m\\.]., i (t:,i 38 20P.u'k Pl.we New York

SAVE S0 PERCENT

M O PHONOGRAPHS, CELEBRATED VICTOR TALKING|
M/d‘l/ll/[ S, (IPPI/[S éft' C‘OFDJ‘J/;ORM“ REPRODUCERS.

C BUY R
AmJ CAraod /mf!
WAY C

&lf Luvs %
BROAD

NG
TALKING MACHINES
CLE CO.
7 WARREN STNEW YORK,

leg of electricappa-

machiue requiring not ever ene man pew--

TRUSCOTT MARINE
MOTORS.

The simplest,
most powerful, and

speed gasc%me engines
of their class upon
the market.

Made single, deuble, and triple
cylinder, beth twe and four
cycle, ranging frem 1te 40 H. P

Catalog for the asking.

Truscott Boat Mfu, Co.,

ST. JOSEPH, MICH.

E.
0 TOOL

5
\GEAR WHEELS & PART‘S TF MODEL

Our Foot-Power Launches go

We also manufacture Gaseline Launches, Canees (Canadian Medel), St. Lawrence Skiffs.
The Launches we carry in $tock are the mest suitable fer eur beat meters.
219 South Avenue, Rochester, N. Y.

150 Nassau Street, NEW YORK, U. 8. A.’

Thomas A. Edison.

5 we will |
with |

[}
Sportemen write: ¢ ﬁpenzcr heat gup dn tnp hu
world.”” No more after present let soid. Onguml uli
iever gun made of best forged steel, finest Aigured
-barrel. Double extractors. Take down system. Six shots {
ﬂtrongest repeater made. Send $

n g ..,,n.l; )
53 gon sent C. O, D ha\nncez AR
ed. B.B

GAS ENGINE DETAILS.—A VALUA-
ble and fully illustrated article on this subject is cen-
tained in SUPPLEMENT Ne. 1292. Price 10 cents. Fer
sale by Munn & Ce. and all newsdealers

THE MOST MODERN AUTO

ELTMORE AUTOMOBILES.

Practical, Durable
Efficient, Easy te
centrel at any
speed. Double cyl-
inder meter,
smoeth gliding mo
tien. 2medels, §800-
$1500. Get further
-infermatien free.

ELMORE MANUFACTURING CO., Clyde, 0., U. S. A

NOW READY.

Compressed Air

ITS PRODUCTION, USES AND APPLICATIONS.
By GARDNER D. HISCOX, M. E.

THOR OF
820 PAGES

, $5.00.

LARGE 8VO0.
PRICE, bound 1r\ Cloth

“MECHANICAL MOVEMENTS.”
547 ILLUSTRATIONS.

Half Morocco, $6.50.

A complete treatise on the sthect of (_ompressed Air, compnsmg its physical and operative

properties from a vacuum to its liquid form.
sion,
air blasts for cleaning and painting,
aeration and purification of water supply;
tion.

Its thermoiynamlcs compression, transmission, expan-
and its uses for power purposes in mining and engineerin

work ; pneumatic motors, shop tools,

The Sand Blast, ajr lifts, pumpmg of water, acids and 0115,
railway propulsmn pneumatm tube transxmssxon refrigera-
The Air Brake, and numerous appliances in which compresser‘ air is a nost convenient and

economical vehicle for work—with air tables of compression, expansion and physical properties,
A most comprehensive work on the subject of Compressed Air

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

-

MUNN & CO.,

AMERICAN, INC.

361 Broadnlay, New York.
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Scientific Amemcar\
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| is technical training for
the work in which you
propose to succeed. For
ten years we have been
training ambitious people
to succeed.

Write to-day for circu-
lar showing how you can get the

TEOHNICAL
TRAINING Wi\

required by a Mechanical Engineer, Mechan-
fcal Draftsman, Steam Engineer, Electrical
Engineer, Electrician, Telephone Engineer,
Civil Engineer, Surveyor, Mining Engineer,
Architect, Architectural Draftsman, Sign
Painter, Letterer, Analytical Chemist, Orna-.
mental Designer, Bookkeeper, Stenographer,
Teacher, Cotton Mill Superintendent, Woolen
Mill Superintendent, to Speak French, to
Speak Germun, to Speak Spanish. State posi-
tion you want.

International Correspondence Schools,
Study in spare time.
e teach you

Box 942, Scranton, Pa.
what you need to

EARN MURE know to earn inore

in your own business or another. Engineering,
Drattlnﬁ Art, Arclntecture. Mining, Metal-
Invyy usiness, Stenography, Journalisin,
l‘l)(ln’l‘l"l"plxl;", etc.
‘Write for freecatalogue6, with full particulars,
0= Special Wiscounts Now. &I

THE CONSOLIDATED SCHOOLS, 156 Fifth Ave,, N. Y.

ROSE POLYTECHNIC INSTITUTE

A College of Engineering. Mechanical, Electrical, Civil
Engineering; Chemical ouraea, Architesture. Exten-
sive sbops, Modernly equippcd laboravories in all de-
partments. Exuenaes low. 20th year. Farcatalcsg
address C. L. MEES, President, Terre Haute, Ind.

THE WORCESTER

POLYTECHNIC INSTITUTE.
EDMUND A, ENGLER, Ph.D., LL.D., President.

Courses of study in Mechanical, Civil, Electrical
Engineering, Chemistry, and General Science.
Extensive laboratories in Engineering, Electricity,
Physics, General and Industrial Chemistry. Special fa-
cillties in Steam and Hydraulics. Catalogue, showing
positions filled by graduates, mailed free. Address

J. K. MARSHALL, Registrar, Worceater, Mass.

PATENT FOR SALE

TEMPORARY BOOK BINDER

Librarians and Bookbinders claim itis the
best and most easy to use of any made.
Can be manufactured at a very small price
and good profits realized.

Covered in Canadaand England.

Wish te sell patent outrigbt.

CHAS. K. REED,

‘Worcester, Mass.
MUNROE, HALL & HOPKINS,

CHEMISTS, ELECTROCHEMISTS,
and ENGINEERS

Room 725, BOND BUILDING, WASHINGTON, D. C.

Inventions and Processes Perfected. Flantsand Equip-
ments Designed. Expert @winion in Patent Causes.
Measurements, Tests, and Efficiency Determinations.
Laboratory Investizatious carried on and Reports ren-
dered. Analyses of every description made
CHARLES E. MUNROE, Ph. D.,F. C. S.
N. MONROE HOPKINS. Ph. D, A.I.E. E.
CLARENCE HALL, M.A.C.S.

Long Distance Telephone Ne. Main 2688.y.

[ENNEN'S
NK

BORATED
TALCUM

Y PRICKLY HEAT
{ CHAFING, and
SUNBURN, 42

A 50 YEARS’
EXPERIENCE

PATENTS

TRADE MaRKS
DEsIGNS
COPYRIGHTS &¢C.
Anyone sending a sketch and descrintion may
qmckly ascertain our opinion free whether an
invention is probably patentabje. C‘ommunica-
tions strictly confidential. Handbook on Patents
sent free. @ldest agency for securing patents.
Patents taken through Munn Co. receive
gpecial notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year; four monthy, $1. Sold by all newsdealers.

MUNN & Co.z51 8roasway. Ne quk

Brauch Office, 6% F 8t. Washington. D. C.

[ sal wmmoniae batteryr A, The action  of a!
‘I,«‘«'lzlln'lm cell is always accompanied by the
fformation of a double salt of zine and am-
moninm, which crystallizes upon the elements
of the bottom and sides of the dish. 3. If the|

primary coil ef the llopkins inductien coil in

small magnet that would operate a vibrator, |
. say several inches away from the bundle of
wires ferming the cere of the ceil? A. Separate,
ceil may be used fer the vibrater in any in-
duction ceil. The current used te run this
coil will be in additien te that needed fer the’
main c¢oil.  When the vibrator is attached te !
the main ceil, the magnetism of the cere acts:
upon the vibrater without requiring any addi-
tienal current.

(8654) W.

1G candle pewer

A. P. asks: 1. How many -
110-velt lamps are required to

cut a 110-velt circuit dewn te abeut 5 velts
and twe amperes? It is te be used te light
a very small “pea” incandescent lamp. Is]|

there any better substance te accemplish the|
decrease” Lamps I prefer. A. Cennect fou1|
16 candle pewer lamps in parallel, and cem-:
plete the circuit with the pea lamp. The feur'
lamps will give the twe amperes, and the
cembined resistance in parallel will very nearly
. adjust the drep in petential. 2. I sheuld like
1o knew the fermula fer resistance carben. I!
wish te make reds ef 14 inch diameter, frem -
6 te 12 inches leng. A. Fer ten cents we can’
send yeu a paper giving the details for makmg‘
carbens.

(8655) L. A. P. asks: 1. 1 have a!
small dyname used fer plating. Can I use it
for a sparker en my gascline engine? I have
taken held ef the wires when running and
have net felt any perceptible current. Sheuld
I feel any* A. Yeu can find whether yeur
. plating dyname will answer fer sparking a gas -
engine by breaking the circuit suddenly when it
is running at full speed. Yeu cannet tell by
taking held ef the wires. The veltage used in
plating is net sufficient te give a sheck. 2.
Weuld it make any difference if I had a ceil
cennected with it? A. The dyname weuld-
prebably run an inductien ceil. 3. If se, will
veu please instruct me hew te make ene. A.
A ceil giving a spark ef a half-inch will ignite
the charge in a gas engine. Instructions fer
making a ceil may be had in Nerrie's “Induc-
tien Ceils,” price $1 by mail. 4. Which are
the best fer batteries fer motors? A. Feur te:
eight dry cells are commonly used fer sparking
a gas engine, theugh any ferm ef sal-ammeniac
cell will de the werk well. :

(8656) D. H. asks for a reliable re-|
cipe fer preserving eggs. A. Lime, 1 bushel
(slaked with water); cemmen salt, 2 or 3
peunds ; cream ef tartar; 1% peund; water -
q. S. te ferm a mixture streng eneugh te fleat !

an egg. Used te preserve eggs, which it is|
said it will de fer twe years, by simply keepmg
them in it.

(8657) J. K. L. asks: 1. How the

plates are ebtained which are used in printing :
pictures in papers? A. There are many ways|
of making the plates frem which pictures are
printed in papers, beth electrical and phete-
graphic. If yeu wish te learn any purticular
precess, we ceuld refer yeu te the seurces of|
infermatien upen that precess. 2. Are therei
any nen-metallic substances, such as carben,
selenium, ete., which can be electreplated? A.
Any substance net a cenducter can be electre-
plated by ceating it with graphite, which is a’
cenducter, befere putting it inte the plating!
bath. 3. If twe bedies were revelved at thei
same speed or rate, and ene of them was larger |
than the ether, in which weuld the centrifugal
ferce be the greatest? A. The centrifugal
ferce varies direccly as the weight ef the re-!
tating bedy, and as the square ef the velecity eof |
. its metien. It alse varies inversely as the ra-.
dius ef its erbit. 4. At abeut hew many reve-
lutiens per secend de yeu think a shaft ef iren
weuld fly te picces? A. There is ne definite |
answer te this questien. It is entirely in-|
" definite. 5. Weuld a bar ef iren 4 inches long
be attracted te a pole of a bar magnet with
.as much ferce as if it were 8 inches leng? A.
|The length ef a bar ef seft iren has nething te
do with the attractien ef a magnet fer it. The!
Iforce of the magnetism is in the magnet, ani‘
not in the bar ef iren.

(8658) N. S. writes: In your issue
Iof June 21 is an interesting cemmunicatien rela-
. tive te the Sault Ste. Marie Canal. ill yeu .
"please reply te several questiens relative te
this subject threugh yeur Netes and Queries
celumn, as deubtless ethers are interested in
everything that relates te canals? What is the
|origin of the werds Sault Ste. Marie? Then we

read, in yeur article, as fellews: “Greund was’
_breken en the canal June 4, 18533, by ene
(Charles T. Harry, under whese supervisien was
centinued the eriginal See canal.”” Then in
, the last paragraph we read: ‘“The See Caual
| has mere than feur times the traffic ef the:
iSnez (anal. Vessels passing threugh the Sn!
:oanal average ene fer every 15 minutes during:
- the 24 heurs.” The query is, Why the See
]Canal? Is that werd synenymeus with the
Sault Ste. Marie Canal? A. Sault Ste. Marie:
is archaic French fer the “Falls eof St. Mary.”
“Sault” is preneunced in medern French ‘Se,”
and ‘“Seo” is prebably a cerruptien ef ‘So.”
The canal is pepularly referred te as the “Soo”
Canal.

NSrreLEMENT No. 160 could not be carried to a | !
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. SAVAGE ARMS CO., VUtica, N.Y,,U.S.A.
Manufacturers of SAVAGE Magazule and Magnetlc Hammers.

AGE

Only Hammerless Repeat-
ing Rifle in the World.

HIGHEST

Constructed to shoot Six Different Cartridges.
Adapted for GRIZZLY BEARS & RABBITS.
303 and 30-30 Caliber.
Every Rifle thoroughly guaranteed.
Write for new illustrated catalogue A.

q—,mm 'QUIET RUNNING

G" 2 is only ONE of the advantages to
e gained by using
3 ﬁﬁ New Process Pinions

“1!‘ ] .
¥ i o
THE NEw PROCESS RAWHIOE CO.,

logue will tell you others. Write
forit. Wealsomake Metal Gears.

- Syracuse, N. Y.
m
TUBULAR
DRIVING LAMP.

IT is the only werfect one,

1" will not blow or jar out.
I'T gives a clear, white light.
I 13 like an engine head-

Ir throwa the light straight
ahead from 260 to 300 ft.
IT burns kerosene,
’ Send for book (free).
R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.

AN ESTABLISHED 1840.—

The Franklin Model Shop

Experimental work for inventors; any-

complete working model. Apparatus for
colleges. Exhibition models. Introduc-

Liorn gimpoes ut palented articles, spe

eial touls fur pakitnr metal nuvelfies
Inventions perfected. Drawingsand de-
signs worked out. trom inventors’ ideas.

Send for circular 9.

PARSElLL & WEED,
129-131 West 31st Street, New York.

e FRANKLIN
Model Shop

PLAN YOUR SUMMER TRIP

80 as te take advantace of the low rate one way and
round trip tickets to woints in COLORADO, UTAH. SOUTH
NAKDTA, Mo vieknTy, WISCONSIN, ete. now being sold
via ihe Wirkel Ilate Hoad., Three'tast through trains
each way daily, finest coaches, Pullmans i i tourist
cars; individual Club Meals 35c. to $1.00, also meals a la
carte. Seenearest agent orinquire of AW, Ecclestone,
D. P. A.. 385 Broadway, New York City.

»peer.

instead of metal pinions. Our cata- :

thing in metal from a single plece toa,

Development
of SPORTING RIFLLS

Send for Circular.

RESTFUL SLEEP

In Camp, on the Yacht and at Home.

“Periection” Air Mattresses,

CUSHIONS and PILLOWS,

newing l1:i1tr£_u-| ettt

ClLdn and Odorless, will not absorb muisiure.
Can be packed in sthall spuece when not in use.

‘\lI—CHAN[CA]

;v—-v—-vvv‘r

St Far Piusteated Cataiogee.

FAHR[L Ch, PROYIDENCE, R. I.

vvv"'v'v"v'-'v*v*"

The MEDART ¢
SYSTEM
1

of supplying Beat Building Ma-
terials enables anyone cr(lm'ml\
handy with tools, to build boafs
of the h)ghestch'\r'\cter at ene half
the beat factery’s price. Freight
lew. Lannches, Sailing Yachts
and Row Boats.
nd stamp for catalog.

FRED MEDART 3545 DeKalb St., St. Louis, Mo.

F N NSV NI W SOV T W R W RN R W R Y

VW ANTED,.

| A vmmf_r Ot midd le-aged man for positiom as B t;rm 1171
in i Machine Bhop g genecal work, Must Bea geod
il wuh rugdern methods upd Lave
persun with & knowlerdze uf
nmr nery wiuld be preferred.
t AT L X O T
R, 122 Market Btrect, Newark, N. I

. SAVE 5O PER CENT ON
BICYCLES-TIRES & SUNDRI
BUY FROMTHE LEADING HOUSE. FIﬁJ‘f@l/A L /ry
r//w PREPAID FOR B2 00. CARRIAGE 4o AYTO~
MOBILE TIRES. /L LUSTRATED CATALOGUE FREE,
BROADWAY CYCLC co 7WARREN STNEW YORK |

16T p';lp{’r mak
_L‘]dr{‘-.-. wnmL’ i
P, B, TAYL

THE NEW MARSH MOTOR CYCLE

Model 1902. Price $175.

A Gasoline Motor made with crank-disk, shaft in one piece, extra
strong bearings, exhaustvalve mechanism entirely within base,
}m-fm-’r lubricatis
4l tyme which
Motor Cycle is the latest acquisition in the art.
best material, simple and perfect in every detail.
by high skilled experts in every department and is without a

secured against dust, carburetterof the float-
as reached the greatest perfection. This
Made of the
Constructed

Tull descriptive circular on application.

MOTOR CYCLE MANUFACTURING CO., Brockton, Mass., U.S.A,

R:derAyenls Wanted

_ a7 Fivk town, to help us sell overstock of
DRl hirh rraade bwyLlu at helf factory cost.

New 1902 Modelis.

‘“ Bellise,”” v $8,75
“ Cossack,” 3 $9.75

.“ Slberlan," 1By $70.75
weforf,”” Read Racer $11.75
no ﬁncr bu.ycl» at my price.
A other make or model you want at
it usual price.
+of M. & W.or Record tires
t.'I'_ ton allour bicycles.

“'\”{’f”'smp ON APPROVAL .
oD oy ame u“!ln ;a T e il

TRIAL
sarchus ia biindds
md wheels_ $3 fa $8.°

Dept 5AW, Chicagn

MEAD GYGI.E 00.

ELS JCHICAGO MODEL WORKS

5 m B/ /S HEG IS8T . whire om0 S CHICAB S L

BABBITT METALS.—SIX IMPORTANT

formulas, SCIENTIFIC AMKRICAN SUPPLEMENT 1123
Price 10 cents. For sale by Munn & Co. and all news.
dealers. Send for catalo:zue,

Experimental & Model Work

Cir. & advice free. WL Liardam & ¥on. -to— 31 Ko B4,NV YL

NOVELTIES & PATENTED ARTICLES

, Manutactured by Countract. Punching Dies, Special Ma- :
' chinery. E.Konigslow & Bro..181SenecaSt. C]eveland()

VOLNEY W. MASON & CO

. Friction Pulleys, Clutches &Elevators
PROVIDENCE, R. I.

8. B. WORRELL,
Hannibal, Mo.

'DRYING MACH"‘ES
cement Books. How_to Use Pordand Cement,

50c.; Monjer, Cement & Steel, fc.
Cement and Engmeerlng N ews, 162 La Salle St., Chicago -

16%e Best Thin

6/e OLDSMOBI

RUNS EVERYWHERE

Nothing to Watch but the Road Ahead.
it in detail.
THE PRICE IS RIGHT

Our new red catalog illustrates and describes

OLDS MOTOR WORKS, DETROIT,

© 1902 SCIENTIFIC AMERICAN, INC.

gon Wheels

ALL ROADS ARE ALIKE TO

AUCKLAND HARBOR BOARD

TR YRRTR TR

Appointment of Engineer

U R PR T

HARBOR BOARD OFFICES,

June 25th, 1902,

Applications will be received at this office nntil
. Monday, the first day of December, 1902, for the
appointment of Engineer to the Board. Salary at
the rate of £1,000 per annuni. Age 30 to s5.

Conditions of appointment to be had upon ap-
plication.

Applications to be addressed to the Secretary,
Auckland Harbor Board, Auckland, New Zealand,
and endorsed, “ Application for Engineer.”

BY ORDER OF THE BOARD,
M. H. L,AIRD,
Acting Secretary.

}/ H. P., 110 volts dlrect

‘ ELEGTRIG MUT UR (,uamnteod %34 Cash

COLUMBIA CO., 814 Walnut St., Phllddclphla, Pa.
Charters pro-

Thls Beats NBW JEI‘SBY.“ cured under

Tite For Corpuinin
mon laws, blanks, by-laws and forms to Pbilip Lawrence,
i late Ass't Sec’y of \tate, Huron, Beadle Co., So. Dakota,
MATGH Factory Machinery., W. K, WiLL lAM!

Mfr., 217 Seuth (lmwn St., Chicago, U. 8.

\‘."W“\‘i‘b @.“fﬁ?}iﬁ‘.’i‘fﬁ \"5‘\‘5\“‘1

EL5.MODELS & EXPERIMENTAL WORK._ SMALLMAC"IHER“

meL'm:s &z‘re NEW TOWE STENCIL WORKS 100 NASSAU 87 N
NMAL ll'l\‘Eh‘ L orliss l'lllg'mr-h. Brewers®
and Battlers® HWachinery, THE VILTEIR

| IEE MELL 4L B9 Chintan '-:r.r{‘.m, \]]lW}l'Ilki‘{’ Wia,
MUDE[S [& EXPERIMENTAL WORK,

nventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg., Franklin Square, New York.

LE

MICH.
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