
ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our F'ree Illustrated Book. 
«CAN I BECOME AN ELEC� 

TRJCAL ENGINEER?" 
\,Oe tt-al'h f<:ledrw:tl J:lI:.!ITl,t'�il:�. Eledll\' Lighting, 

Ele('tric Rail wrtys, I\Iel'hanical EngilwI:'rlng, Steam Eng-i
Deering:, :\It'{'hanic:d Drawing, at y(\tH hO!lI,. by lIIall . 
itlstitutt-' indorsed bv Thos. A. Ellison and others. 
f:LE(:TIlIeAL·E:>O(;I:liEEH DiSTITITTE, 

Uept. A, 240.242 "' . 2:1d 1St. 'New York. 

EARN 
----

MORE 
Study in spare time. 
W e  t e a c h  yon 
what you need to 
know t(l earn more 

in your own business or another. Engineering, 
])ra1tinfj' A 1't, Ar�ltjtecture. lllining, Jlet.al

lllri·gkkee�rl�����'
C. 

Stenography, J onrnaliSll1, 

""'rite for free catalogue 6, with full particulars. 
I:.T Special Discounts No'W. � 

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

PATENT FOR SALE 

TrMrORARY BOOK BIN OrR 
Librarians and Bookbinders claim it is the 
best and most easy to u::<e of any made. 
Can be malluIal"tured at a very small price 
and good proilts realized. 
Covered in Can!lua and England. 
,"Vish to sell patent outright. 

Scientific American 
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our illfol'mlltioll amI llot for lllllllieatioll. a� Dividend-P aying Mining. Oil a.nd \ti 
References to ftWIllI'r al'ti('}{'s or alli$wt'I"S should givp (I) Smelter Stocks. Listed a.nd '" tiatf' of V<lpt'r amI pag"p or llUllilwr of t.l1H'stion. 

I 
,� Unlisted, our Specialty. ," 

Inquiries not alli'lw{'1"('(l ill ]"t'a:o:ollalJl{' tim{' should be (B 0 G L CE & CO \fi i"t'lH'att'tl: ('01'l't'SIHllHh'nts will IH'ar ill mind that .a;, D U LAS A Y \ti somi' 1II lSW{'I'S I'{'quirt' lIot a littlt- !"t'N{'an'll, aI�tl, I ai ' • ," though WI' ('ll(ipavor to J"('ply to all cithPl" lly di Bankers & Brokers, Fiscal Agents, ," l{,tt(,)" or in this Ui'llnl'tllWllt, t'a('h lllllHt tal;:" I d) Members N. Y. Consolidated Stock Exchange. ," 
Buy��: ���l�I:{illg to pm'dlHst' ailS arti('}(' not adv{'r- tri 66 BROADWAY & 17 NEW ST.. NEW YORK. �t! 

tisf'd ill our ('Ollllllll:';; will 1)(' furllishf'41 with �n Booklets g:h·ill.l; {Jill' f>1H:\"e ssfu! the ].nrar� �� 
:uldn':':N{'-; of houst'H malillfaetl1ring or ea l'l'yillg" m intcrt.�t mid p"oht1'l I)f 011 :\wl � 
th{. Sault'. (I� f>�II"'lter 11l\,·�tllH:!it�. �1Ij,. JI�Ulhs, "t.'ut \ti 

Special Written Informa!ion 011 llllltt('rS 4)f P('l"StHllll "'-.�:"":�:.!�..!���:.'..!�":::,.,.,.,.,.�.,._.,._.,.,._.,.e;,fI) rnthf'I' than g'('Ilt'I'al llIt{'rt'st elllllot he exppctl'd -���eee;;ee;;e;;ee;;e;;eeeeee:ee:e�e�e-' 
withollt 1'('llllIlH'ratioll. - ------ --

Scientific American Supplementc rt'fplwtl to may be ELECTRIC Envelope Sealer had at th{. 0111('('. I'rit-p 10 CI'lIts ('ach. CapaCity, 150 per minute. Not Books 1"('ft'I"I'(,tl to Pl'olllptly slIpplit'd on rcct'ipt (·f only a time and labor saving lwi(·t,. device, but does its work ac-Minerals Bt'llt fOl' f'xHmilllltioll should 111..' distinctly c u r  a t e  I y and markpd 01" lallt'lt'd n,eatly. Endors-

(8639) F. W. G. asks: I have a cam-
era with two 1 �l-in('h diameter 7�ineh or 7 y:!
inch fot'us menhH.'lls lenses, as illllst l'at{�d on 
page 334, "Experimental �den('e;' Fig. :1. I 
want to pla('e a plano-<:olleave lenH bet\V{�en 

ed by both· . 
and small Ill: 
ers as most prac
tical. A ma
chIne of merit. 
Write for cata-
��g��

e
�
s.
and list 

Th�xtoll Eh'dl"it. . ' �I.'Hh'r (;0., 
I 

130 La �:!ljl" �tn .. t) lll](.I.<.", III.. 

Jl,126 MILES 

of railway east of Chicago, St. Louis 
and the Mississippi .River� with east .. 
ern terminals at .New York, Boston 
and Montreal, are embraced in the 

NEW YORK CENTRAL LINES. 

For '0. ::! of the Four Track Series, containing a 
ma.p R howin� thi,,( 'elltral Railway ,":o;Y'''tem of Americ..a., 
send a tWO·f·elll st:Hilt, tl) GeorgI;' 11. I):lllil·h, lieneral 
Paflsell�'er A�ellt, .'\1'\1 York Celltral R. R., tlr3.llIl 
Celltral :-:'b.tiull, 1\el\ York. 

CHAS. K. REED, • • •  'Vorcester. Mass-, the meniscus lenses, same as Fig. l:!. Of what 
I 

��U�U���U����U�U�U�lI 
focus must the plano-concave lens be: A. To i: : 

D
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Risk a postal. Send us your name 
for prospectus of the Rayo Min
ing and Developing Co. of Cal
ifornia. Every do l1a T in vested i n 
these shares will return you regu
lar, handsome, dividends. MIL· 

LIONS of ore values ready to nline; Elec
tric Water-Power Plant in connection. Not 
the ordinary nlining propos-ition. Shares 
now selling at ground-�0or price. Bank 
References. 

ROANOKE INVESTMENT CO. 
525 Marquette Ruilding. Chicago. 

page :{B4, Fig. I:!, JOu will need a concave, � _I 
T)o( IS ____ .. 

GRINDER 
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'�:';��c�::; II � �l[[l ��Mr ���� : 
lens slightly stronger than ] (j inches focus. A I � , : I ] 4-111C l ens s lOU en arge t le Image su - . �, piping required to supply it with . I I I Id I I '  f!i .... 

: 
Has no pumps, no valves. �o 

ciently for portrait work. The difference be- I � Rails, Switches, Tu rntables, Etc. _I water Alwayoready for use. Sim· 
tween a lens with 7 Y:rinch focus and one of: "'0 � rJ�;e\�!tt\�ri�

t
r.p;����iWg��t;�g��: 

otC Accessories Lst.,hl!sile,\ 1)0)72. 
(8640) J. W. E. and M. D. F. write for i � Always in 1999 Hub, St., Roekford, Ill. 

instructions for tinning cast iron. A. To be � Stock. BABBITT METALS.-8IX IMPORTANT 
successful in ('oating cast iron with tin tI,e oI¢ Steel Coal Car, for coal, ashes, duders, etc. formulas. SCIENTIFIC AMERICAN SU PPLEMENT 1123-
castings must be absolutely clean and free from � Price 10 cents. For sale by Munn & Co. and all news_ 

8-incll focus is very slight. loIC and all 

I 
W. F. A JXO. BAil" Ei' CO •• 

,� ARTH UR KOPPEL 0 t P 6 6  68 B d St dealers. Send for catalo,me. 
llutcltinson. Goldsmitl) & Company, Exclusive sand or oxide. The g reater the ('are in elean- l 40 ' ep. , • roa .,  I =-�;�-�-:.;;��;;;.;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;� Eastern Financial Agents 53 State St. Boston, Mass. ing at the outset the better the resulting work � Write tor Oatalogue No, 30. New York. I ��e�ore the castings can receive a ('(�ating of tin I : ........... U .......................... " A GOOI) l'O!i!ITION and s 

large salary alwayS a.wait an 
expert Book-Keeper. \Ye teach 
you book-keeping thoroughly 
by lnail, and make absolutely 

It IS necessary to remove the coatIng of scale I �- --- -� 
IS YOUR BACK WORTH 

$1.50 P 
11!!I".iII'!III¥�� no charge for tuition until we 

plape you in a pa\ i1lg position. 
If you wish to better yourself, 
write for our guarantee offer 
and onr .FREE book. 
(Jommf'rciaICorrespondence Schools 

Drawer 3"" Itochester, N. Y. 

or oxide, so the clean metal will be exposed to 
the till. TIlt' castings are usually partly 

, cleaned by means of a ''rattler,'' which removes I much of the scale. 'I'1,,'y are then to be placed 

I
I in a pickle of dilute muriatic aeid until a dean 

surface is the n'''IIL If the pickle is warmed, I oy means of a Hteam jet the overa tion will be 
hastened. 't'he ('a�tings ('an be examined OCl'a-- � -- ! sionally while in t1w ni('kle and any sand or ELECTRO MOTOR. SIMPLE, HOW TO black spots removed by means of a scraper or make.-By G. M. HopklllS. DescnptlOn of a small elec"

l �ric motor devised and constructed �ith a .view to as.l"ist- wire brush. The castings ean then be waHhed, 
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which would hav<::, sufficient power to operate a foot! being plal'ed under clean water. As long aH 
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ents. 1.'0 be ject to oxidation. For a flux the castings an

dipped in a mixture composed of 4 parts of a 

Th liB In L· hi 
saturated solution of sal ,nnmoniac and I pal"! 

e es Ig of muriatk aeid. "Boiled" acid, as that ('ulll-

I
bined with zinc is sometimes called, is not to 

l�; E:;�b2�;�e�
a
�:�.p�'::�� ��tb���� be used. For tinning the best bloek tin is l'e 

��e�;;.���s�ll{��t���:r\����:������:�� I quired, and this Hhould be melted in an iron 
Dirt. No Grease. No Odor. Over 100 styles. pot, care being taken that it is not burned 01' 

f��t�da:�:����:
y
A;�\� Wa�:i��erY!h:;:. i overheated in melting. After the tin is melted 

HE "BEST" LIGHT CO. i it can be cleaned of impurities by taking a 

87 E. 51b Sireet. CANTON. OHIO. piece of green or \\"!'l wood seemed to a pointed 

ON APPROVAL 
anyone 1ritho1lt a cent deposit 

10 DAYS }<'REE TRIAL 
purchase is binding. 

500 good 2nd·hand wheels $3 to $8. 
Do not buy a bicycle until you have written 

for our free catalogues with large photographic 
engravings and full descriptions. 

MEAn OYOLE 00. Dept.S9W, Chicago 

IIIIL EDISON'S LATEST INVENTIONS-THE 

Moulded Record & the New R,eproducer 
duplicate the human voice in volume and clearness. 
Absolutely free from scratching, perfectly smooth 
and natural. The Moulded Records are .. high 
speed." tllade of hard wax, freely and safely handled. 
N.'w Reproducers on alt Phonographs. Ask your 
dealer for exchange proposition (" Gem" excepted). 

k����a�.
a
���. 

i
;l $�i��r 5JK;��. $10 .. 00 to $100.00 .. 

NA.TIONAL PHO�OGRAPH tjOMPAN"l, Orange, N. J. 
l'.iew York, 83 Chambers St. Chiugo, 144 Wabash Ave. 

iron rod. and fastening same so the wood will 
be kept at the bottom of tlw pot of melted 
metal for one or two hours, depending on the 
a mount of impurity in the metal. The sur
face of the metal is to be skimmed o('casionally 
by means of a perforated iron skimmer. '1'0 pro
tect the surface of the metal from oxidation it 
I can be covered with sal ammonial'. 'l'hel'e i s  

nothing to b e  added t o  tile tin. Another method 
is to cover the surface of the tin w i t 11 tallow 

,or palm oil. T he ("noting is taken up by I 
means of suitable tongs, dipped in the flux and 

I then immersed in the melted tin and held for 
a sufficient time to allow the surface to be 
tinned. The tin should not be so hot as to 
discolor when casting is removed. If desired 
the casting can be held for a time in another 
pot, which is to be partly filled with tallo", or 
palm oil and kept at a temperature that will 
melt tin. This bath of grease will allow the 
casting to retain an even coating of tin, and 

I a llow any superfluous metal to drain oft'. The ! castings may be cleaned from the grease hy 
. first rubbing in sawdust and then in bran. 

(8641) E. B. C. asks for a good non
corrosive, easy-flowing jet black ink. A. An 
exceedingly flne ink is said to be produced by 
the followin;; '·cripc: 11 parts galls, :! parts 

green vitriol, 1-7 part indigo solution and 33 
parts of water. Here the relatively larger 
quantity makes the gum unnecessary, while the 
indigo solution makes the brilliant black seem 
still deeper. ,Yriting executed with this ink 
may, it is true, be removed by means of dilute 
acids, but it may be rendered visible again by 
chemical means. 

(8642) M. E. H. writes: I have one 
of your 1901 receipt books, and consider it the 
best book of its kind on the market. I would 
not do without it. But I fail' to find any re
ceipt in it for oil paint such as used for paint
ing photographic backgrounds, and would like 
to ask if you could help me to secure such a 
receipt. A. The follow;ng retains sufficient 
flexibility to enable the sheet to be rolled: 
Soft soap, 2 oun�eR: boilin� water, 12 ounceS. 
Dissolve and work w�JJ into usual oil paint, 6 
pounds, 

0<------
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ARTESIAN 
WBl1s, Oil and Gas WeI Is drilled 
by cnntract to any depth from 50 
to 3000 feet. We also manufac
ture and furnish ew'!rytllingre
quired to d�'ill 8,nd complete 
same, Portable Horse Power 
and Mounted Steam DriHlng 
Machines fur 100 to 1200 feet. 
Write us stating exactly what 
ie required and send for illus
trated una logu e. Add reS8 

AND SUPPLY Co. 
¥ur.K. U. S. A. 

We have 56 Steel Screws, 24 feet 3 inches long, 3 inches 
diameter, 1 inch pitch, with square thread. Can be used 
fur wiue or other press. \v,1I lJe soja at a bargaIn. 

Correspondence invited. 
PABST BREWING CO., • • • • MILWAUKEE, WIS. 

WANTED 

REPRESENT ATIVE 
Business men wanted for cities of 10,000 and over 

to 011"11 exhibition parlors or stores for the dis
play and sale of our 

KEYLESS CLOCK ,�
I 

-;ust being introduced to the public. Clocks :re i 
Self-winding and run a year wit !lout attention: 
no one will buy key wound clocks when they see 
and have an opport.unity to buy the latest lhin.e:· 
full line of 8amples llow ready; parties having $500 
and upward to invest and ability to manage can 
secure agency for citIes not already taken ; partiel'l 
mI'.king arrangements now wiJl have name appear 
in our advertisements. Arldrps':l 'rhe TTnited states 
Clock ('0., executive offices, No. 405 B:r:onme Streett 
New York. 

I-lb. trade·mark red bags. 
Good Coffees. 12c. and 15c. 
Good Teas, 3Oc. and Sbc. 
The Great American Tea Co • 

31&33Vesey St. , New York. 
P. O. [lox 289. 

Our TrillllIler g:etfl alon� wa.lks a.nd cllrbm!! 
a.nd around tlower-beds a.nd shrubs, where th� 
b\�n BlOwer won't L"ut. 

WIll you do it in the olrl back-breaking" wa.y 
with sheep-shears anfl .:dssors'j No! Use the 

"Canton"LawnTrimmer 
I t cuts quickly ami ea.sily, a.nd if your tim!:' IS 

worth a.nything you ca.n't a.ffonl to do without it. 

Only Costs $1.50 
It's the beRt yet; push it a]ollu. 

.'l=1l\" '.,.'"'t,.':r-_�,-=","",==_ili�r�r�:�.,eti
l;.

\'er, and \\:ttlll 

TlIE CA:NTOX CO., 
1220 E. Fourth St., 

CANTON, • - OHIO. 

Miniature Incandescent Telephone 
L m 4 volts. Sample 15c., 8 for $100 postpaid. The a ps !Storage Battery �upply Co.,239 E. 27th�t.,]\;. ¥ 

F RE E 
Catalogue oj Architectural, ticientific 
and Technical Books. 
ProlS ectusforl�2, for "Architects' and 
Buila>ers' .l\lagazIne," monthly $2 a year. 

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

I --�-I MATCH j1""'HctOl'Y iUal'llinery. \V. R. WTT,L1A�IR, 
:.\lfr., 217 Houth Cbnton St., Chicago, U. H. A. 

I�!J���'� 
TYPE WHEELS. MOOELS &.EXPERIMENTAL WCRK.SMAll.MACHINERY 

I I N'VELTIES '" ETC. J£W "'!\II STENCIL WORK> 100 NASSAU or ".Y. 

I C E MACHINE8, Corliss Engines, Brewer.' 
and Bottlers' Machinery. THE VIVrER 
MFG. CO., 899 Clinton Street. Milwaukee Wis. 

ELECTRIC KNOWLEDGE !�n�f8 ��}I
S !�� 

of these books: "How to vVire Houses for Electric 
Bells." H Bur?;lar Alarms," "Telephones," .. Electric 

���j��J��f'1�g���c:,s2���g�:.
gramS in each. HookS on 

GENTEL & MILLER, 1503 Columbia Ave., Philadelphia 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

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

Model and Experimental Work. Small manufacturing 
bYl"O�llract. H B. Ward, 50 Columbia St, Newark. N.J. 

�---

NOVV' READY. 

Cotnpressed Air 
ITS 

LARGE 8VO. 

PRODUCTION. USES AND APPLICATIONS. 
By GA RDNER D. HISCOX. M. E. 

AUTHOR OF "MECHANICAL MOVEMENTS." 
820 PAGES . 547 ILLUSTRATIONS. 

PRICE. bound in Cloth. $5.00. Half Morocco. $6.50. 
A cOlllplete treatise on the subject of Conlpressed Air, conlprising its physical and operative 

properties frOln a vaCUUlll to its liquid fornl. Its thernlodyua1l1ics, cOlllpression, transmission, e ... pan
sion� and its uses for power purposes in lnining and engineering work; pneunlatic 1110tors, shop tools, 
air olasts for cleaning and painting. The Sand Blast, air lifts, pUlllping of water, acids and oils j 
aeration and purification of water supply; railway propulsion, pneunlatic tube translnission, refrigera
tion. The Air Brake, and numerous appliances In which compressed air is a nlost convenient and 
econolnical vehicle for work-with air tables of conlpression, expansion and physical properties. 

A most cOlnprehensive work on the subject of Conlpressed Air. 
� A special illustrated circular of tltiS' book � 
� will be sent to any address on application. ��\ 

MUNN &. co.� 
Publishers of the Scientific American, 361 jJroadway,. New York. 
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