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Grasp ·Ihis 
Opportunity 

10 Rise 
For ten years we have 
been training ambitious 
men and women to be 
specialists-to fill posi
tions and to earn sala-
ries beyond the reach of 
ordinary workers that 
lack this special train
ing. We can do this for 
you if you will write for 
information, mention
ing the subject that in
terests you. 

I. C. S. Textbooks 
make It easy for busy 
people to 
LEARN BY MAIL. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

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

TRICAL ENGINEER?" 
"Ve tt-ach Electrical Engineer ing, ElectriC Lighting-, 

Electric RaIlways, :\Iechanical Eng ineenng,Stt:!am Engineerin g, l\lechanical Drawin!?;, at �'our hom� by mall. 
Institute indorsed by Thos. A. Edjson and others. 
ELECTRICAJ, ENGINEEU INS'l'l'l'U'l'E, 

Dept. A, 240-242 \V. 2Sd St. New York. 

YOUR PAY 
can be increased more 
quickly by us than by any 
�me else if you will study 
In some of yuur spare 

time. We111 belp you leal'n what you need and give you 
the best books free to study from, while giving you a 
chance to 

EARN MORE WHILE LEARNING 
Courses in Electrical, IUechanical, �tea'lI and 

�: ;'J! J�f:ll�:,
el�l

n
e "ta11!1����!1l A'IIH1I:'���� ��I��:�: 

raphy, J oU1.·llalislll, Bookkeeping, etc. 
Write for free catalogue 6, witlifull particulars. 

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

'The Key 'to a 
(ioodSitvdti 

is a technical education. Great industries require trained workers. Carnegie's partners rose from the 
l���:�n: �otb�t�er blhe�:!\'ve� A �:;e helped 

FREE SCHOLARSHIPS 
in Meehanleal, Eleeirlcal, Steam, Textile l!:ngIDeer
lng; ][eatlng, YentUation and Plumbing-including lIlerhanleal Drnrln/l:- will be awarded to earty applicants. The only expense is the actual 
cost of instruction papers and postage. 

Handbook de8crtoing cour.qe.'J, method6 
and regular terms on applicat1'on. 

American School of Corrlspondence, 
Booton, lla ... 

THE P h t-SCIENCE OF syc raISin 
.was thoroughly investigated at the last session of the New York Legisla· 
l;ure and is wa.rmly endorsed by many prominent Senators, Assemblymen 
an(l prominent State Officials. It l.S tanght in a full course by mail by 

PROF. ALBERT VERNON 
Founder an(l Professor in Psychology of 

THE VERNWII ACADF.iHY 
SCIENCE:,\ AND VERNON 

OF lUENTAI, 

SANITAIUILU 

The Science of Psychratism teaches t he snperior powerof the mind an(l 
enables men and women of all ag'e; :w(l conditions to so self_dt:!velojJ their 
Iaknt flOwers that they canllot Oil ly heeOllle mash:rs �\f th�ll1Sd\"es, hut 
of others and the comlitiollS unuer whieh they work aIHI live, Pmf, 
Yeruoll's tOO-page book 

Shoes, 1'obin & Hicks .... . ....... ... .... ... 3�,009 
shoe�e�i�

h�!e f�I/!
al;�Y8in�l: l�rli SJ�in§ki\�I�el�.

a
.rr::: 38,040 

Smoke distilled from wood, liqnid, .K H. 
Wri",ht '" Co. . ....................... 38.022 

Soap and el'earn, Hhaving, F. B. ( 'haddf'l'toll .  :��,018 
Soap, lanndl".r, MHlll'.� l ity SoaJl \YOl'kH . ... .. ;)�,020 
�oap�; alld oils ftu- t»1';\ tillJ� tim} �;ot't(,lIin� 

It-ather, hides and hail'. K .\ . ,,'al'l"l'll. :)�.OlU 
Specific fur the clire of kidu(',\' and hladder 

comlllainiH, FOHtel'-)IcClellulI Co ........ :��,()31 
SUSllf'IHieI'H, ChestE'I' �nHll"ll(h:'I' ('0. . ........ :��.OOJ 
Sirups, tinctures, pills, plasters. oinhllt'nts, 

soaps and llel'fnmPH , (;. R. \Yhite ...... 3�,O1-! 
Tablets 01' pellets for the hreath, R. A. RI'HCh-

vogel ...... . ................. 38.013 
T,rpt', f.mtH of, Ameriea 11 'J'YIH' [<'oundel 's' 

Co, . , .. " .. " ., .... " .  28,04ri 
��adding, wool, Norman & EvaIlH ..... ... , .. 2S,012 
'VinE', CannE'1 Wine Co .............. 3�,023, 2�,0:�-1 
Writing muchines and typewriters, Imperial 

\Vriting Machine Co . ...... . ...... .... .. 2�,O-l.6 

LABELS. 

"Bartmer's Floral Cream," for complexion 
,H'E'paratioll, A. H. Bartmer ............ . 9,047 

"Blue Ribbon," for oil, Consolidated Oil Co. 9,057 
"BowlE'r's Cluh Rye \YhiHke,r." for r,re whis-

ke,\', �V. StaHtn,\' . ... ... ................. 9,038 
"Eclipse Laundr,r �oap;' for soap, Gettys-

hurg Steam Soap Co . .... , ... , .......... 9,0-16 
"English Mustard Sauce," for mustard sauce, 

J. & J. Colman ........ ........... ... .. 9,056 
"Gl'tlllulos Tonieo-Laxantes Del Doctor Rob

erts," for a mE'dicine, R. J. & J. A. Sali-
er-up ... ........... ................... ... 9,054 

"Hero ids," for a medicinE', Dinet & Del-
fosse ...... ... . .. . ... ... .. . ............. 9,050 

"Kishacoquil:as Axe," for axes, J. H. Mann. 9,062 
"I<\.raum's New Reil Blood," fol' a medicine, 

!<\.I'aum Medicine Co. . .................. 9,051 
"La Rosica," for cig-ars, American Litho-

graphic Co. .... .... .... . .... .... ... .... 9,060 
"Luminoso," for ct�a,'s, LalUifipld Bros & Co. 9,061 
")lrs. Dinsmore's (;I'I:'at English Cough and 

Croup Balsam;' for a medicine, L, M, 
Brork & Co. . .. . . ........... 0,049 

"Ox:nlf'ura," for a nwdicinf', .J. Stolze .. .. . . n,Oriri 
"Regal," for hrooms. New BremE'n Broom Co. !),062 
"Rocky Mountain '1'ea," fo!' a medicinf', -'ladi-

son Medicine Co . .... , ............. 0.052, 9,052 
"Royal Crown Ginger Ale," for ginger ale, C. 

Valaer ....................... 9,059 
"Soule's Infallible Moth, Tan, FI't'ckll� and 

Pimple Eradicator," for a skin prepara-
tion, L, M. Bl.'ock & Co ...... .... .... ... 9,0-18 

PRINTS. 

"Clothing;" for clothing, "\lor. C. Both ....... . . 479 
"Emerson Spring Lift Chainless Reaper," for 

l'eapPl's and mowers, American Litho-
graphic Co. . ............................ 484 

"Foot Lift Emerson Gang," for plows and 
mowers, American Lithographic Co ... ,.,, 483 

"Nabisco," for hiscuits, National Biscuit C o .  480 
"Plasters," for plastl:'rs, J. Ellwood Lee Co. 482 
"Steckler's Mammoth PE'cans," for' pE'cans, J. 

Steckler Seed Co .......................... 481 

A printed copy of the spE'clfica tion and flrawing 
of any patent in the foregoin� list, 01' an,r patE'IH 
in print issued since 1863, will he furnished from 
this office for 1 0 cents, provided the name and 
number of the patent desired and the date be 
given. Address MUnn & Co., 361 Broadway, New 
YO I·k. 

Ca.nadian patents may now be obtained by the In
ventors tor any ot the inventions named iv the fore
gOing list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

ruNTS 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 01' number of qllf'stion. 

Inquiries not answered in l'Pasonable time should be 
repeated; correspondents will bE'ar in mind that 
some answers require not a little rE'search, and, 
though we endpa ,"or to reply to all either by 
letter 01' in this depal'tment, each must tak� 
h i s turn, 

�uyers wishing to pm'chase any articlE' not adver
tiHf'd in our columns will be furnished with 
artdrE'sses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
I'nthel' than general interpst cannot be expected 
wi thont rpm unera tion. 

Scientifi.c American Supplements referr(·d to may 
had at thp officE'. Price]O cents each. 

Books fPfe1'l'ed to lJl'omptl,r supplied on receipt of 
priC{�. 

Minerals sent for examination should be distinctly 
marked or labeled. 

.. PSYChiC Phenomena of SE NT FR E E (8581) A. C. asks for a recipe to take 
the 'l'wentieth Century" 

postpaid, i f  you address 
an instantaneous picture similar to a tin-

VER�O� ACAllElIY (n' lIES'l'AL 8eIE�eE8, 
type upon surface of a sea shell. What chem

occu\,ying famolls "�AR-:\, }:n. Or:S}:RVATOR\' BI .. ])GS. icals , etc., are required for the pUl'pose ': A. 
2206 East Avenue, Uocheoter, N. Y. The sl1l'face of the shell must be coated with 

A lUg Hell,) 10 YourPresentI'osltloD 
and lI ell)!; You to a Bett er Position. 

Ad. Wr iterBare earning from Il;)Ohto'LI),l},k; 
a,lear. Younge�t and beet calling in bmine8� 

wcrln to.aay. I�nglltfuture. Good dem.1.nd. TlIoagbt SucoJessfully by 
�bU. Ed", T.Page and:';a.m 'tA Davis. (oundersorigin'4lschuola.,lver. 
tising,s()le instructors. EmployerBof Ad. Writers areconsta.nt!lloo k:in� 
to OUrinstitlltion for available talent. 64 pages ofparticula.rBtlll.Uea (ree. PAGE DAV[SCO.,Sutte 20167 AdamsSLCHTC\GO. 

50 YEARS' 
EXPERIENCE 

Anvnne :.olelltiilU! a �ketch and descriPtion mav 
quicklY asceI'Lai n our opinion free w"t,er,heran 
illvention IS probably patentable. Communica
t.ions strictly confidential. Handbook on Patents 
s
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special notice. without char!le. in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Largest cir· 
culation of any scientific journal. ,Terms. $3 a 
year ; foul' months. $1. Sold by all newsdealers. 

MUNN & CO.361 Broadway. New York 
Branch omce, 626 F St. WWlhiDltOn. D. C. 

a sizing and then sensitized. You can obtain 
the matel'ials and chemicals fl'om any dealel' 
in' photo matel'ials. 

(8582) J. S. B. asks: In your issue 
for Febl'uary 22, on page] :!4, �'ou have an aI'
tide on hydrate of potassium. You say that 
it bUl'ned in oxygen. fOl'ming potassium hy
drate and watel': then this equation would be 
tl'ue: KH + :20 = KOlI + 1120. which ('an· 
not be balanced. Can you make this eleal"! 
A. If the fOl'mula fol' potassium hydride is K II 
and it wel'e bUl'ned in O. the pl'oduct would 
be at fil'st K20. potassium oxide. T'pon cool
ing this would combine with wate!·. which 
would he fOl'med and yield ](011. This is the 
l'eadion: :2KlI + O2 = K,O + l l  .. O: and 
K,O + 1120 hecome" :2](0 Ii. (,hemis-ts think 
that hydrogen does not fm'm definite compounds 
with the alkaline metals. 

(8583) A. B. MeK. asks: Will you 
kindly give me what information you can on 
the following subject'l Take a piece of steel 
and cut in two pieces. Make one as soft as 
possible and the other as hard as possiblp; 
now. what will be the difference 'in resistance 
in ohms. if any'! A.' Barns and Strouhal give 
the specific resistance of glass-hard steel as 
4:'.7 and. of soft steel at the 'same temperatUl'e 
as 1 ;;.n. This is the l'esistance in thousandths 
ohms of I a bar one square centimeter in cross 
sectlou. 

ohe Best Thins on Wheels 
ALL ROADS ARE ALIKE TO 

ri/Je OLDSMOBILE 
RUNS EVER YWHERE 

Our new red catalog illust.rates and describes it 
TIlE PRIeE 1:,\ UIIHIT 

OLDS MOTOR WORKS, DETROIT, 

\Ve want to senil you 
a circular of the LESS CEARS 

R· h H nd We are specia1ists in Noiseless IC a Y HeRl'inl<'. If �ou are interested in 
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. 

0 f' ally1hing in t.hIS line, write for onr 

�:::::;;;;;:;;;;;;:;�r- rawlng ut It catalogue. Our :l\le'l.v Process Gears 
� It is a tiIue saver fol' the al'e the only Noiseless Gears which 

are durable. We have pinions in 
Pcn�i::1!:���: and an aid 
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CirculaJ's free. metal gears to order, both spur 

J. & (�. It-I(�II,l25 N. 6th ��t�l�
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r planed accu .. 
St., Philadelphia,l'a., u.S.A. 
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_THEe 
FOUR,TRACK 

_NEWSOl 

A MONTHLY MAGAZINE 
OF TRAVEL AND EDUCATION 

"Published by lite 
-Pa.$.'Hlng�,.. Department of tho 

tJ!:.W YORK CENTRAL vHlJDSON RIVER R.R. 
$' cun',s Pt:A.COJ'Y 

..... 

Fifty cents a year. Send five cents for a sam

ple copy to Ueorge H. Daniels, G. P. A .. Grand 
Central Station, New Yorl;:. 

THE Nt.W PROCESS RAW H IDE CO., Syracuse, N. Y. ------------------��--�---

Bicycle 
makes an average of 35 miles an hour over most 
any sort of ro:!.U without effort an d with 

PERFECT SAFETY. 
The Mitche-ll is A. Bi�ycle -Automobile builtfol' one; 
is alwaysuntlt-r pel"tect con tro l ; as simple in opera
ting as an ordinal'Y wheel. It is built for weal' and 
tear and not for a toy. and is FULLY CUAR
ANTEED. Informutlon 8entfree. M'f'd. only by 
WISCONSIN WHEEL WORKS, G, Racine.Wis. 

THE HOPPES 

Feed-Water Heater 
Heats and Purifies Water 

. and Removes Oil 
and Grease. 

Send for new catalog of Heat
. ers, Purifiers and Separators 

HOPPES MFG. CO. 
25 Larch st., Springfield, O. 

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

A Gasoline Motor made with crank-disk. shaft in one piece, extra 
strong bearinlZs, exhaust val ve mechanism entirely within base, 
perfect lubriCatiGn, secured ag:dnst dust, carburetter of the float
feerl type which has reached the greatest perfection. Tbis 
Motor Cycle is tile latest acquisition in the art. Made of the 
best material, simple and perfect in every detail. COIlstructed 
by high skilled experts in every department and Is without a 
peer. li'ull descriptive circular on application. 
MOTOR CYCLE MANUFACTURING CO., Brockton, Mass., U.S.A. 

Autom obile Engine Bu!�;ess 
After careful teE-ting we offer to the 
public, with conflden�e, the 
�., B. & 1\1. COlhHonnd Engine 
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21 in. Base 8x12 in. Weight, En g Ine. 
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boiler pumps connected from cross 
bead. Plain !'Iide vaJves. We aho 
build running gears and make pal'ts, 
SIIAEFFER. nI:Nl'Jo: & l·O., • l,o(.\tl)ort 

�Ile('essors to �l-IAF.FFI.:Jt. Bu�cF. & l\IAlt\,J:><. 
N.Y. 

The IIiOSt luarveloJls luetal polish 
ill the ,,'ol'ld. 

Contains no Acids or anything injur
ious to the Metal 01' Hand S. 

Produces 8 wonderful brilliant lustre 
��Ck�l

a:�'d �?IPKre:ta;��in. Zinc, Silver, 
A few ruhs nnd the article is hand· 

somely burnished. 
WiH not soil the hands or lea ve depO

sits in corners or surface of the metal. 

MODELS &: EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

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

Experimental & Model Work 
Cir. & ndvice/ree. Wm.Gardam &Son.45·51 Rose St .• N. \'. 

NOVElTIES & PATENTED ARTICLES 
Manufactured b y Contract. Punching Oies, SpeCial Ma
chinery. E. Konigslow & Bro .. 181 SenecaSt. Cleveland,o. 

C A S H 
For your Real Estat.e. Send .d. escription 
and lowest price. No bumb'llg . Buyers 
wanted. C. J. CLA U:,\:,\EN, 

Clinton, la. 

ICE 
VOLNEY W. MASON & CO., 

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

CONTROL OF FIRE.-VALUABLE PA· 
per on fire extinguishment. SCIENTU'IC AMEU1C.AN SUPPLEMl'NT 1134. Price 10 ceu�s. �'or sale bv 
MUDD &. Co. and all newsdealers. . 

MODEL�iCHICAGO MODEL WORKS 
• 0:1" /1.9 £. MADISON Sr CHICAGO,lLL ESTA BLISHEO l867 wll'''F .OPC.A�'IOG.f OFM(ln�LSLPPLIES 

H 0 R N S FOR TALKING MACHINES 
Crane Bros., Mfrs, Westfield, Mass. 

Will restore burnt or rusty I\ickel on 
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% Pint, 25c. 1 Pint, 'Oc. 1 Gallon, $1.25. free. Centl'ul Supply Co., KIUlsas City, Mo. 
If your dealer Of)PS nOl. keep it write 

direct toJ. C. PA () L & eo., DRYING 59 Dearborn l"/It., (')ncago. I MACHINES. S. E .  WORRELL; 
Hannibal. Mu. 

1 P:;?:iP !a�.� a!.::����:::tes for $ 2 5 

The "WILLARD STEEL RANGE" 
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HIJARANTEED TO HR AS REPRESElIOTED. Write for free descriptive 
circulars and testimonials from partie� in your section who are uBlng one. 

WM. O. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 
AGENTS WANTED TO SELL FOR CASH OR ON CREDIT. 
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