
is technical training f or 

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 

TECHNICAL 
TRAININC M�1L 

required by a. Me�nnl(>nl Ena'lneer, Mechan
Ical Draftsman, Steam En",lneer, Electrical 
En",lneer, Electrician, Telephone En&,lneer, 
Civil Engineer, Sur"eyor, Minln&, En&,lneer, 
Architect, Architectural Draftsman, Sllrn 
Painter, Letterer, Analytical Chemist, Orna_ 
mental Desl&,ner, Bookkeeper, Steno&,rnpher, 
Teacher, Cotton Mill Superintendent, Woolen 
Mill Superintendent, to Speak French, to 
Speak German, to Speak Spanish. State posi
tion you want. 

International Correspondence Schools. 
Box 942, Scranton. Pa. 
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Inrgy\ fj:u�iness, Stenograplly, J onrnaliSln, 
lloo]i.li.eeplng, etc. 

Write for free catalogue 6, with full particulars. 
vr Special Discounts Now . .All 

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

ROSE POLYTECHNIC INSTITUTE 
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sive sbops, .Modernly equipped laboratorIes In all de
partments. Expenses low, 20th year. F'or catalcg 

address C. L. M�ES, President, Terre Haute, Ind. 

THE WOQ.CESTEQ. 
POLYTECII]"lIC I]"lSTITUTE. 

EIIlIl'ND A. ENGLER, I'h.D., LL.D., Pre.ldent. 

Courses of study in Mecllanical, Civil, Electrical 
Engineering, Chenlistry, and General �cience. 
�������&eN���f��OJiI�d��ri!reh�(>iitf��fY. EJ���f�yiil� 
cHlties in Steam and Hydrau1ics. Catalogue, showing 
positions filled by graduates, Inailed free. Address 

J. K. MARSUAl ... L, Re-g'b.trar, ","-orcel'lter, Mn�s. 

PATENT FOR SALE 

TEMPORARY BOOK BINDER 
Librarians and Bookbinders claim i t is the 
best and most easy to use of any made. 
Can be manufactured at a very small price 
and good profits realized. 
Covered in Canada and England. 
Wish to sell patent outrigbt. 

CHAS. K. REED, - - - Worcester, Mass. 

MUNROE, HALL & HOPKINS, 
CHfMISTS, fUCTROCHfMISTS, 

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

Inventions and Processes Perfected. I-lants and Equip
ments Desig-ned. Expert Opinion in Patent Causes. 
Measurements. rrests. and Efficiency Determinations. 
Laboratory Investigatiotls carried on and Reports ren
dered. Analyses of every description made 

CHARLES E. MUNROE, Ph. D., F. C. S. 
N. MONROE HOPKINS. P h .  D., A. I. E. E. 
CLARE NCE HALL, M. A. C. S. 

Long Distance Telephone No. Main 2538.y. 

50 YEARS' 
EXPERIENCE 

TRADE MARKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. t;ommunica
tions strictly confiden t13l. Handbook on Patents 
sent free. Oldest agency for securing Datents. 

Patents taken through Munn & Co. receive 
special notice. without charge, in the 

S�i�ntifi� Jfm�ri�an. 
A handsomely illustrated weekly. Larg-est cir
culatIOn of any scientific journal. Terms, $3 a 
year; four month '. $1. Sold by all newsdealers. 

MUNN & CO,3St Broadway. New York 
Branch OftIce. b"25 F St. Washington. D. C. 

Scientific American. 

,,,lallllll<>Ilia(' halh'!'y', A. '],11" m l lon of a 

S AVA G E L .. dall('h .. ('['II is "III".'·, a(TOlllpalli('ti ]lY th .. 

f()I'IlW t ion of a dOllLllL' salt of y,iw' and aw

lllflllilllll, \Vbit'll t't'ystalli/H's 1Ipon the ekluents 

Only Harrtmerless Repeat
ing Rifle in the World. 

HIGHEST 
Development 

of the uoll'''1\ and silles uf the dish. :l. If the 

primary cuil of the llopkins induction euil in 
�1·l'I)LC.\IB.'\T No. 1tiO t:onld not he ('arried to a 

sm all magnet 1 Ira 1 would o[Jerate a vihrator. 
say several inches away frum the bundle of 

wi
'
res forming t Irl' core of the coil '! A. Separate 

('oil may be used for the vibrator in any in· 

du('tiull coil. 'rhe current used to run this 

coil will be in addition to that needed for the Constructed to shoot Six Different Cartridges. 
main (·oil. "'hen the yill!'alo!' is attached to Adapted for GItIZZLY BEARS&RABBITS. 

the main coil, the magnetism of the cOre acts .303 and 30·30 Caliber. 

npon the vibrator withuut requiring any addi- Every Rifle thoroughly guaranteed. 
Write for new illustrated catalogue A. 

tiona] cut'rent. 
SAVAGE ARMS CO., Vtica, N.Y.,V.S.A. 

(8654) W. A. P. asks: 1. How many Manufacturers of SAVAGE Magazine and Magnetic Hammers. Send for Circular. 
16 candle power 11 ()·,'o!t lamps are required tu 
("ut a 110·vo]t circuit down to about 5 volts 
and two a mper('s', It is to be used to light 
a very small "pea" incandescent lamp. Is 
thp('" any better substance to accomplish the 
de('rease'! Lamps I prefer. A. Connect four 
16 candle power lamps in parallel, and com, 
plete the circuit with the pea lamp. The four 
lamps will give the two amperes, and the 
combined resistance in parallel will very nearly 
adjust the drop in potential. 2. I should like 
10 know the formula for resistance carbon. I 

QUIET RUNNING 
i� only <H'O-lj of the advantages to 
be gained by using 

New Process Pinions 
instead of metal pinions. Our eat&
logue will tell you others. Write 
f or it. We also make Metal Gears. 

�""'� 
wish to make rods of 1,4 inch diameter, from I TUBULAR 
6 to 12 inches long. A. For ten cents we can i DRIVING LAMP. 
send you a paper giving the details for making 

I ]'1' is the onlv perfect one. 
carbons. ] 1� will not blow or jar out. 

] 'l� gives a clear, white light. 
(8655) L. A. P. asks: 1. I have a 

1'1' l�d�t' an engine head-

small dynamo used for plating. Can I use it 
1'1' ll���J1;��I��C{o

sM;�tt�t 

f k I· , . I have IT hurns kerosene, or a spar er on my gasa me engm(', 
..III Sewi jor bOJk (free). 

taken hold of the wires when running and � R. E. DIETZ CO., 60 Laight Street, New York. 
have not felt any perceptible current. Should � ... lUention this papcr and get special discount. 
I feel any', A. You can find whether your ""'�ESTABLISHED 1840.-"'_.11"'"''''''. 

The Franklin Model Shop. 

RESTFUL SLEEP 
In Camp, on tile Yacllt and at Home. 

"Perfection" Air Mattresses, 
CUSHIONS and PILLOWS. 

FRED MEDART, 3545 

The ME DART 
SYSTEM 

of supplying Boat Buildill� Ma
terials enables anyolltl moinaril,v 
handy with tools, to build boats 
of the highest character at Olle 11:1lf 

l�!.
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and Row Boats. 
Send stamp for catalog. 

DeKalb St., st. Louis, Mo. 

plating dynamo will answer for sparking a gas 
engine by breaking the circuit suddenly when it 
is running at full speed. You cannot tell by 
taking hold of the wires. The voltage used in 
plating is not sufficient to give a shock. 2. 

Would it make any difference if I had a coil 
connected with it'! A. The dynamo would 
probably run an induction coil. 3. If so, will 
you please instruct me how to make one. A. 
A coil giving a spark of a half·inch will ignite 
the charge in a gas engine. Instructiuns for 
l naking a coil may be had in Norrie!s "Induc

Experimental work for inventors; any
thing in metal from a single piece to a . 
complete working model. Apparatus for I 
colleges. Exbibition models. Introduc- < 
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Inventions perfected. Drawings and de
signs worked out. from inventors' ideas. 
Send for circular 9. 

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

PLAN YOUR STJMMER TRIP 
tion Coils," price :{; 1 by mail. 4. Which are "0 as to take advanta�e of the low rate one way and 
tlle best for batteries for moLon.; ': A. F'oul' to I round trip tickets to points in COLORADO, UTAH. SOUTH 
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s eight dry cells are cOillm:mly used for sparking "' g each way daily, finest coaches, Pullmans and tourist 

I 
a gas engine, though any form of sal-ammoniac cars; individual Club Meals 35c. to $1.00, also meals a la 
cell will do the work well. 
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r
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, SAVE.sO PER CENT ON 
BICYCLES·TlRES &. SUNDRIES. 

'YlJIIj:�1b Yo�D;'J/£I'lJiI�'ff/.t��LJr%_ 
NO,ME TIJ?ES. ILLIJJTI?ATEtJ CATALOCIJE [J?IE 
BROADWAY CYCLE CO. 7WARREN STNEWYORK. 

(8656) D. H. asks for a r eliable reo 
cipe for preserving eggs. A. Lime, 1 bushel 
(slaked with water); common salt, :l or 3 

pounds; cream of tartar; ¥z pound; water 
q. s. to form a mixture strong enough to float 
an egg. Used to preserve eggs, which it is 
said it will do for two years, by simply keeping 
them in it. 

THE NEW MARSH MOTOR CYCLE 
Model 1902. Price $175. 

(8657) J. K. L. asks: 1. How the 
plates are obtained which are used in printing 
pictures in papers'! A. Thel'e are many ways 
of making the plates from which pictures are 
printed in papers, both electrical and photo· 
graphic. If you wish to learn any ]la rlieul'lr 
process, we could refer you to the sources of 
information upon that process. 2. Are there 
any non-metallic substances, such as carbon, 
selenium, etc., which can he electroplated', A. 
Any suhstance not a conductor "an be electro, 
plated by coating it with graphite, which is a 
conductor, before putting it into the plating 
bath. 3. If two bodies were revolved at the 
same speed or rate, and one of them was larger 
than the other, in which would the centrifugal 
force be the greatest? A. The centrifugal 
force va rips direccJy as the weight of the ro· 
tating body, and as the square of the velocity of 
its motion. It also varies inversely as the ra
dius of its orbit. 4. At about how many revo· 

A Gasoline Motor made with crank-disK, shaft in one piece, extra 
strong bearings, exhaust val ve mechanism entirely within bRse, 
perfect lubrication, secured agHinst dust, carburetterof the float
feed type which has reached the greatest perfe<:"tion. 'J1his 
Motor Cycle is the latest acquisition in the art. Made of the 
best material. simple and perfect in every detail. Constructed 
by high Skilled experts in every department and is without a 
peer. Full descriptivf> circular on application. 
MOTOR CYCLE MANUFACTURING CO., Brockton, Mass., U.S.A. 

Ride,.Agents Wanted 
town, to hel p us sell overstock of 

bicycles at half factory cost. 
1902 Models. 

Belllse," <omp',t, $8.75 
" Doaaack." ��l:�a�;=�� S9. 75 
.. Siberian," oB"uty $10.75 
•• Neudorf,"RooARao" $11.75 
no finer �t}��; ":na;kl���e�odel you wan t at 

usual pri('P. 
of )1. & W. or Record tires 

all our bicycles. 

lutions per second do you think a shaft of iron . 
would fly to pieces', A. There is no definite I BABBITTMETALS.=SIXIMPORTANT 
answer to this question. It is entirely in-

I 
f0t:mulas. 8CIENTIFTC AJ\.n:RICA N SUPPLEMENT 1123. 

definite. 5. \Vould a bar of iron 4 inches long �:�r:r��
c���d f���a

St�1
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Munn & Co. and all news_ 

AUCKLAND HARBOR BOARD 

AppOintment of Engineer 
HARBOR BOARD OFFICES, 

June 25th, 'g02. 

Applications will be received at this office until 

Monday, the first day of December, 1902, for the 
appointment of Engineer to the Board, Salary at 

the rate of £1,000 per annunl, Age 30 to 55. 
Conditions of appointment to be had u pon ap· 

plication. 

Applications to be addressed to the Secretary, 

Auckland Harhor Board, Auckland, New Zealand, 

and endorsed, "A pplication for Engineer,' 1 

BY ORDER OF THE BOARD, 

M. H. I,AIRD, 
Acting Secretary. 

be attracted to a . p�le of a �ar magnet with
. ELECTRIC MOTORS �u��;;it��t;g�4dg,:';�: as much force as [f It were

.
8 mches long.? A. 

Experimental & Model Work COLUMBIA CO •• 814 Walnut St., Philadelphia. Pa. 
The length of a bar of soft [ron has nothmg to ------
do with the attracti�n of

.
a �agnet for it. The Oir.&advicejree. Wm.G."'"(lam&�on.45-51�se-"t •• N.Y. "This Beats New Jersey." ���'jer�J'J�; 

force of the magnelrsm IS m the magnet, and NOVELTIES & PATENTED ARTICLES �outb Dakota laws for a few dollars. ·Write.forCorpOla, 
not in the bar of iron. tlOn laws, blanks, by-laws and forms to Pblhp Lawrence, 

Manufactured by Contract. Punch ing Dies, Special Ma .. late AS8't Sec'y of �tate, Huron, Beadle Co., So. Dakota. 
(8658) N. S. writes: In your issue chinery. E. Konigslow & Bro .• 181 Seneca St. Cleveland,O. 

- ----. 

MAT C H �ffr�,t£�Ysg��c
�fl���i� St,;�·h�]ca':oI,Ti}·:�.J\�: of .Tune:21 is an interesting communication rela- VOLNEY W. MASON & CO., 

tive to the Sault Ste. Marie ('anal. Wi.1I you Friction Pulleys, Clutches & Elevators 
please reply to several questions relative to 

I 
PROVIDENCE R I 

this subject through your Notes and Queries 
--_. - - .---'-- -.-. _____ _ 

eolumn, as doubtless others are interested in .� , .' 
everything that relates to canals? What is the _������IIIl!���������III�� 
origin of the words Sault Ste. Marie? Then we 
read, i n  your article, as follows: "Ground was DRYING MACHINES. S'J'��i��:��' 
broken on the canal .Tune 4, 1853, by one 
Charles T. Harry, under whose supervision was Cement Books. �g�MtgnR�;c�:!�ngsr�!l',e�: 
('ontinued the original Soo canal." Then in Cement and E ngineering N ews, 162 La Salle St.,Chicago 

���ta�� lTYpE:WHEELS� MODELS &.s"xPER1MENTAL WCRK�SMAU.1AACHIN[RY 
NOVEl..TlES 8:. E.T&� NEW .... O tiJ!:NCll WORKS 100 NASSAU ST N ..... 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Spe C ial Machinery. 

E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 

the last 1'" ragraph we read: "The Soo Canal 
has more than four times the traffic of the 
Rnez Canal. Vessels passing through the Soo 
('anal aVPl'age one for every 15 minutes during 
the 24 hours." 'l'he query is, Why the Soo 
Canal? Is that word synonymous with the 
Sanlt Ste. Marie Canal? A. Sault Ste. Marie 
is archaic French for the "Falls of St. Mary." 

"Sault" is pronounced in modern French "So," 
and "Roo" is probably a corruption of "So." 
The canal is popularly referred to as the "Soo" 

One Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

One OLDSMOBILE 
RUNS EVERYWHERE 

Nothing to Watch but the Road Ahead. 
Our new red catalog illustrates and describes tt in detail. 

THE PRICE IS RIHHT 
Canal. OLDS MOTOR WORKSt DETROIT. MICH. 
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