
OCTOBER 18, 1902. 

WAR OFFICE C.OMPETITIO� 
FOR TRACTORS FOR 
MILITARY PURPOSES, 

The Competition for Tractors for Military 
Purposes which was announced for the 
Spring of 1003 will be postponed until the 
month of October, 1903. 
Intendln� Competitors should apply on 
the 1st of October, 190'2, for forms of entry 
for this Competition to the Secretary, 

Mechanical Transport Committee, 
War Office, Horse Guards. 

Whitehall, 8. W. 

These forms must be completed and returned to the Secre

tary, �l (chanical Transport Committee, not later than 
January I, 19U3. 

ELECTRICAL ENBINEERINB 
TAUBHT BY MAIL. 

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC· 

TRICAL ENGINEER?" 
We b·sch Electrical Engineering, Electric LightinJ.!' Electric RaIlways, Mechanical Engineermg, Steam Engineering, Mechanical Drawing, at your home by mall. IDst1tut� indorsed b," Thos. A. Edison and others. 

t:LECTIUCAL 'ENGINEEU INSTITUTE, Dept. A, 240-242 ,,'. 2Sd St. �ew York. 

Tvi:.:i:on Free 
in the foHowing conrses for home study : 
IIlustratinll, Ad •• Writinl&', Journalism, 
:.!";,!�ell���flc:I���c,&f���. S�������; 
no fruition Fee untn we ba ve secured a position 
for you. Mention subject that interests you. 
CORRESPONOENCE INSTITUTE OF AMERICA. 

Box 689. SerBDton, Pa. 

LEARN PROOFREADING. �!s:
o
� ��f; 

education, why not utilize it at a genteel and. uncrowded 
profession p",ylng $15 to $35 weekly? Situations always 
obtainable. We Rl'e the orilidnal instructors by mail. 

HOME CORRESPONOENCE SCHOOL, Philadelphia. 

Cbt CvptWrittr Excbangt 
1� Barclay St .• NEW YORK 

124 La Salle St •• CHICAGO 

38 Bromfield St., BOSTON 

811 Wyandoite St., 
KANSAS CITY. MO. 

209 North 9th St •. 

ST. LOUIS. MO. 

536 California St., 
SAN FRANCISCO. CAL. 

We will save you from 10 
to � 011 fl'ypewriterR of ail makes. Send for CatalO{1ue 

Reliable Infonnation 
about vegetable gardening, crain tr;rowlnc , 
fruit culture, poultry. climate, soli, water, 
lands, power, markets, manufacturlntr fa. 
clllties, wages, etc. 

For printed matter and otberinformation write 
CALIFORNIA PROMOTION COMMITTEE 

BepuulItllll rute oommerolll Orl&l1lzatlolll 
Dept. K. K. 25 New Montgomery St., 

SAN FRANCISCO. CALIFORNIA 
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I· OIL--SMELTER--MINES IP 
. 

Dividend-PaYing Mining, Oil and I Smelter Stocks, Listed and 

: Unlisted, our Specialty. 
. . 

I DOUGLAS, LACEY & COo l 
Baukers &; Brokers, Fiscal Ageuts, . .  

Members N. Y. Consolidated Stock Exchange. . i 66 BROAOWAY & 11 NEW ST .• NEW YORK. IP 
Ho okletR giving our successful plan for realizing the IBrKe • 

• Intere"t Bnd profth of legitimate milling, oil and 
,,,,,It .. inm'm''''', 'uh. Llank" full pa<ticulm, ,'c., .ent I 

L free on appliesUon. rIJ · �eeeeeeeeeeeeeeeeeeeeeeeee· 

EVERYBODY 
finds 
the 

Remington 
Typewriter 
adapted to his work 

Wyckoff, Seamans & Benedict 
(REMINGTON TYPEWRITER COMPANY) 

327 Broadway, New York 

Scientific American 
Food. !Jl'PllHrt�tl t·pr�al, Awpriean Cpt'ea.l Co. 
FI'UitS, cf"rtab llaIDPd dried and evaporated, 

I-Iancoek & <-'0. • • • • . • . . • • . . • • • • . . • • • . •  
Greases employpd i n  soap makiug, Aspeg-

rf"n & Co . ........................... . 
Ici' cream and candies, Schell & Co. . ... . 
Kuives, pockt't, J. Cu rley & Brother ....... . 
Liftiug jacks, band, Covert Manufacturing 

Co. . .............. ................... . 

as,uua 

3S,996 

38,989 
38,9!)S 
38,976 

39,009 
l\lfl'dical compound for trputment of nervous 

di'Jeasps and as a tissne buildf"r and 
general tonic, J. H. I'-astle .......... . 

lIedicint", tonic, Biogene Manufacturing Co. 
Ulnpral water, H. L. Williams & Co ..... . 

39,O()5 I WANT 0 i 39 002 1 E by prom nent and best introduced flrm on 
38

'
9!l9 the European ContInent, sole agency for 

Ointment or salvl', E. Scbmidt & Co ..... . 39
' 

006 1 a practical and solid Typewritinlr ilia chine. Large 
, • and rapid success for the ri

ft
ht machiIJe. Address witb Rf"ml'dy for disf.'fises of tbe stomacb and 

kidneys, A. "Tarren .................. . 
Rubber boots and sboes, RussiRll·�"'rencb 

Iudia Rubbt'r, Guttapercba and Telf"
grapb Works, "Prowoduik, Riga" ... 

39,004 ���6rS?M6��E���r1i�
t
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, care of 

Sbf't4ings and drills, cotton, p)pdmont :\la n-
ufacturing Co. . .. . .. . . ... . . .. . . . .... . 

Soup, cllstilt>, J. S. Nicbolas ............. . 
Spougt-'s and wasbclotbs, A. Frankf>nbf>rg .. 
Tit'ps, solid ruhlwr, GoodYf"ar Tire & Ruh-

38 987 O�E8T tiiIiiJ " 3, 5, 7 H. P. MOTORS. 
�:�:��il Sparking Pugs and Coils. . . . 
:IS,9S6 i CUEST lIFG. co., 

I Cambridge, Mass. 
hpI' Co . ............................. . 

Tonic, JiTf"deric k Stprns & Co ............ . 
Unufl'rwear and hoisenr, woven and knitted, 

G. W. Schllchten ................... . 
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38,978 Wlmshurst Machine: t.,le�la�'t
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• THIS BEATS NEW JERSEY." "''''atcbj..>s alld watcb movements, H. F. 
Hahn & Co . ........................ . 

Bell, 5 Books, 10 cents each. 
38,974 Bubier Pub. Co., Box Y, Lynn, MRss. Charters procured under South Dakota laws for a few 

dollars. Write for Corporation Jaws, blanks, by-Jaws 
and furms to PHILIP LAWRENCE, late Ass't Hecretary 
of State, Huron, Headle Co .• Sout�b Dakota. LABELS. BERRYMAN Hea.ters 

"Ba ttle," for co1'fee, Southern Co1'fee Co ... 
"Italy Brand, " for olive oil, Parodi, Er-

9,47e BENJ. F. KELLEY & SON, 91 Lib erty St., New York. MODELI"I DIE!iI AND PUNCHES, Special 
Manufacturers of the (KEI,LEY PATENT) Improved Machinery, Wood and Metal Patterns} 8tampings, etc. 

9,477 Berryman water tube Feed Water Heater and Puritier. Hoeft 4:: Moore, 85 and 87 Fitt.b Ave., CbJcallo. mlnlo & Co . ........................ . 
"Pine Nfl'edle Toilet Powder," for toilet 

powder, F. K. Hickok .............. .. 
"Rpd Lion Stomach Bitters," for stomach 

9,478 ttatje
o
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e:c����r��\�rl MATCH Factory Machinery.-W. E. WILl,JAMS, 
as to be utterly Indestructible by the heaviest boiler lIlfr" 217 South Clmton St., Chicago, U. fiI. A. 

bittt�rs, Stpin Brotbers ............... . 9,481 preEsure it is possible to carry. Write for catalojlue. ---�--------�- -I CE !'u1.Cd!m:.!;.\ ���rn:::,
in

�li'I:Vir;f�'k • 'Rosadt'rma, ,. for complfl'xion compound, 
E. W. Rose ......................... . 

"Star Fiv� Cpnt Concentratf�d Horsp Food," 
for borst' food, Rudolph & Hubt'r ..... . 

HUnclf" Sam Did It! Can You 1" for a 
puzzlf', L. 11.... Jordan ................. . 

HX-Ray StOVfl' Polisb," for stove polish, 
Blazer Manufacturing Co . . . . . . . . . . • . • . .  

PRINTS. 
HTablf" Tennis," for table tennis, Gray 

Lithograph Co. . ................. ..... .. 
"'I'he First OVf"r the Bars, Huntf'r Balti

more Ry(',' for whisky, W. LauD,han & 
Son .................................... . 

"Unclt� Sam Susppndfl'rs," for susppndf"rs. 
Consolidated Manhattan Suspender Co .... 

9,479 

9,475 

9,474 

9,48U 

560 

559 

561 

A printed copy of the speCification and tlrawing 
of any patent in the foregoing list, or any patent 
In print Issued since 1863, will be furnisht'd from 
this office for 10 cents, provided the name and 
numbf"r of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In
ventors for any of the inventions named in the fore
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This Is for 
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 answf"red in reasonable time should be 
repeated; correspondents will bf'ar in mind that 
some answers rt'quire not a little research, and, 
tbough we endfl'ayor to reply to all either by 
If'ttpr or in this department, each must take 
his turn. 

Buyers wisbing to purchase any article not adver
tised in our columns will be furnished witb 
addresses of houses manufacturing or carrying 
tbe same. 

Special Written Information on mattf"rs of pf"rsonal 

�\te:ut
tb

r!r:n8��i�flo��terest cannot be expected 

Scientific American Supplements referred to may be 
bad at the otnCf". Price 1 0 cents each. 

Books referred to promptly supplied on receipt (If 
pricf". 

Minerals sent for examimi tion should be distinctly 
marked or labeled 

(8720) J. L. B. asks: L What battery 
shall I use. and how many cells of the same, 

to light two 8 candle power lamps of 8 volts 

and :.! amperes '! A. Five cells of t h e  plung

ing bichromate battery wi11 light two g·volt 
2-ampere lamps. The battery is described In 

SCIENTH'IC AMERICA!\! SUPPLEMENT No. 792. 
2. "'hy is the magnet in a telephone receiver 
permanent? A. The magnet in a telephone Is 

permanen t in order to furnish the fi.�ld of 
force which causes the current in the trans

mitter to vary with the vibrations of the dla· 
phragm. An elf'ctro-magnet would be more 

expensive and difficult to maintain. 3. What 
is the difference in construction of a direct 
current and an alternating current motor? 

A. A direct-current motor has a commutator, 
an alternating-current motor has rings to re

ceive the current. The windings of the al
ternating-current motor are designed for the 
forms of current, as single or multi phase, 

while in some forms there is only one set of 

windings. To learn all the points of differ
ence you should study the books on the sub

ject. A good general work on electricity Is 
Thompson's Lessons. 

(8721) C. T. M. asks: What is meant 
by a twenty per cent grade'! A. A twenty 

per cent grade rises or falls 20 feet for every 
100 feet measured horizontally and not on the 
slope. In other words, the grade is measured 

i by the tangent of the angle of inclination and 

not by Its sine, so that a 100 per cent grade 
corresponds to an inclination of 45 deg. and 

not to an inclination of gO deg. A slope, 

as of an embankment, is usually designated as 

of so many to 1 ; for instance, the usual slope 
of f'arthwork is 1 ¥, to I, meaning 1112 hori
zontal to 1 vertical. But, conversely, the 

grade of a road is sometimes given as of 1 

in so many, meaning a rise or fall of 1 foot 
vertically for so many feet measured horl· 

zontally; for Instance, a Irrade or 1 in !lO 
would be a ii per clint Irrade and of 1 In 1'\ 
would be a 20 per cent Irrade. You wl\l tlnd 

such matters explained In Trautwlne's "Civil 
Engineer's Pocke 

SMALL SPRINGS OF EVERY DESCRIPTION 
FLAT OR ROUND WIRE, STEELOR BRASS, 

THE WA LLACE BARNES C9 INWfS198ISTOl CONN. 
� HAND GAS aud GASOI.INE ENGINES 
Save 30 to :;0 per ceut. Second hand engines in 
stock from 1 to 'lOb. p., all makes, all prices. Suitable for 
every power purpose. We can meet your wants. All 
engines in thoroull'b order and �uaranteed. Write for 
illustrated lists and state your wants. 

Uallison Motor Co •• 271 West St., New York. 

FRE E Cat.alogue Of AIchitectural. �cientltlc 
and Tecbnical Books. 
���rl::.u���i!r:e,r�:n��:bfy\�C!S;:�� 

WM. T. COMSTOCK. Pub., 23 Warren St., New York, 

MODE:'"L 10 CATALOGU�5 r"c� �A e. VI:> UNION NlOOE.L WORKS 
& Go£. .., <:u 193 CLARK CHIC (,0. 

1I FG. CO .. 899 Clinton Street, Milwaukee Wis. 

MODELS cl EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

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

��� TYPE WHEE'LS. 'MODELl'" EXF'ER1M£NTAL WORK�8MAU.l!W:ti11lfRf NOVEl-TIU • LTC. MEW TDfU( STENen. WDRKS 100 NAMA'" 8'! H.Y" 

MO D EL ���b���a������e!t��!'9u�� 
neer. DrawillRs and Designs for Special Work. 

CHAS. W. GRAHAM. 106 E. 28th Street. New York. 

EXPERT MODEL �i!S�"!i'e'INe�
e
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al work. WAGNER MFG. Co., 9 Mohawk St., Chicago, Ill. 

YOU ONLY RISK $1 

QUEEN" DRA WINO PENS. 
-__ �. SCIENTIFICALLY SHARPENED. 

.n - iI' •• ' I 
� OMNIGRAPHl�:;;h' 
absolutely correct In tbe shortest posSlh l 
time at a total cost of four dollars _fRill
mno. Key and Sounder Expert opera
tor wtth you all tne t1mf-, CtrClllar r"'er TB. o •• ,oa ...... Po. co. Dcp,&Sjl9 Contu4t al •• iI'". ". .. 

ME �.O\Lr Pen Carbon Ldte,' !look 
� __ 

� ... CopIes �T� Your Lettus . I, .� '" ':hile you write 
I PRINT MY OWN CARDS 

Circulars. newspaper. Press, $�. 
Larger size, $l�.UO. Money saver. 
Bili( ploflt s  p r i n tl!lg for others. 
Type st'ttin..: easy, rules sent. Write 
for catalf'g, presseH, type, paper, etc., to 
factory, The Press Co., Meriden, Conn. 

Use any pen and your own stationery
'
. If your 

stationer does not keep it, write for free specimen of 
work. Beware of infringements. Address Dept. I. 
Peu-Carbon llanitold Co .• 146 .. '1",9 Centre St. , New York. 

WHY doesn't Jones get down to business 
methods and buy an .A}lE RICAN 'r yp �;
WRI'l'ER for $10. Does he think I alll 
runninf{ a puzzle department? 

999.999.999 
• ..., .. plat. \aadint ...... pndkaJ .. d dunblt.law-pric:etl ak .... tilll1UChillC" 
Adda"luba.c:e, .... Iaplin. 0iricIa. Cannot &u.c m.� ... Compute niac 
cN. ....... "laJlcawt,. Ian. tim., tabor. b..... lAob. likri_ Booklet fio_ 

THE AMERICAN 
$10 TYPEWRITER 

,. is as well made as tbe big best
priced macbines. but more sim
ple. It haR Hood the test: ten 
years witbout a competitor. 
Catalogue and sample of work 
free If you mention S. A. 

ADler�:r�r�l,,�a��·�e�ey :;::OIP'1", 
C. £ LOCKE M'F'Q CO. 25 ----------

-....... ---�,---
ELECTRIC Envelope Sealer 

V ..... n N CapaCity. 150 per minute. :-lot ..... orman only " time ami labor saving 

U · I B h L th 
! ��V

r
i��!

e
��t �1�:i8 its work uc:' 

nlVerSa enc a es: neatly, Endors-
, eel by both lar"e 

with line of attachmenHJ i and smaH mull-
for screw cutting. milliutz. It 

f:'!sasmost prac-
vrindln,f.:t. etc.� are splendid. tical. A ma-
1y adapted for fine experl- f.'lll�e of merit. 
mental work. etc. \Vrlte for cat.&-

Send for catalOg, logue B and list 
Waltham Watch Tool Co., of users. 

Sprlniftl�ld, ltll�8. 

HARPERS 
75he MAID ... Illustrated by 

Christy 

AT ... 1.50 

This ARMS bint 

love by 
ture deals Robert W. Chambers the early" patroon " 

families of New York. Author of "CARDIGAN" 

HARPER &. BROTHERS. Fra.nklin Square, New York 
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