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Th� TYD �writ�r 
EXCHANGE, 

It Barclay St., New York, 
156 Adams St" Chicago, 
38 Court Sq., Boston, 

818 Wyandotte Street, Kansas City, Mo, 
:r'i.ll"'!!a"::,� you from 10 to �e�=y�nc�=�rs 
()NL Y PRACTICAL MAGAZINE CAMERA. 

SUNART'S 
II 

VENI, VIOl VICI," 
SUNART MAGAZINE, 

SUNART FOLDINGS 
Send for Illustrated Cata

logue-2 cent stamp. 
,",UNAlt1' I'HOTO CO .. ROCHES'I'ER. N. Y. 

ELECTRICITY PAPERS 
No.6. How to make a MaJl'neto Machine. 
No.7. How tomake a Medical Induction Coil. 
No.8. How to make a Pocket Accum·llator. 
No.9. How to make a Plunge Battery. 
No. 10. How to make a Voltmeter, 
No. 11. How to make '1 Galvanometer. 

lOlle thnt's 

M
ECHANICAL ND SURVEYINa DRAWINC A TAUGHT BY MAIL 

Large salaries earned. TermA moderate. Uses your 
spare time only. ar Send for Catalogue. BLACK 
CORRESPONDENCE SCHOOL, Box «7, PATERSON N. J. 

Expert Chemical 
Services 

furnished to Solve 
Inventive Problems 
Develop Ideas or for 
Experimental Work 

Minors 
Invontors 
Promotors 
Mannfactnrors 

Have your waste 
m a t e r  i a 1 utilized, 
your ores assayed, 

or other products analyzed. Expert advice 
in chemical, electro-chemical, or chemico
legal matters, Correspondence confidential. 

MARINER & HOSKINS, 
CHEMISTS ANO ASSAYERS. 

B I Clark Street (top lIoor). CHICACO. 

WANTED MEN AND BOYS 
everywhere to put up Electric Bells, Burglar 
Alarms, Telephones, etc. Oatalogue free. 

C. M. T UR N QUI S T, 
216 South �f:r'1c�M����I�biCnIrO, III. 

SMALL MOTORS FOR ALL PURPOSES � Prices from $1 to $11). 
The Best ManUfactured. No. 1 Motor and Bat-te�0�g�:h��:,nt6��-J'1���rur�os. i, 5 and 6 

X RAY OUTFIT, $18, complete. 
X Ray Book, 250., cloth 5Oc. 

ar Send stamp for new Circular and Price List. 
BOSTON MOTOR CO., BOSTON, MASS., U. S. A. 

J titutifit �tUtritau. 

'Fl!e Ilo. 2 :Qammond 
• IMPRESSION-Invariably uniform • 

TOUCH-Soft,lIgbt and elastic. 

{ ALIGNMEN1'-Perfect and permanent. 

P SPt.:ED-200 words a minute. ossesses DURABILITY-Tbe fewest parts .ne best made 

• 
V ARIE'r Y -12 languSj{es, 37 styles of type, paper or 

cards of any wldtn or size on one machine . 
PORTABIJ.I'I'Y-Weighs onlY nineteen pounds 

complete, with traveling case. 
THE HAMnOND TYPEWRITER CO., 

The Edison Phonographic News 
tells "here and how you can procure cheaply 

A PHONOGRAPH or A KINETOSCOPE 
the great money-earnlnll wonders. Sample copy lOc. 

THE OHIO PHONOGRAPH CO .. CINCINNATI ,  O. 

401 East 62d Street, 

NUMBER 

4 

YOST 

NEW YORK 

FOR ELECTRIC LIGHTING. 
speCial low prices to boom 

bUSiness. 
lSlIlfht 13 c;p. ns V!!lt dy,?!,mo m:� 
li��r ��£:'m�i';,��II��;I�f!,6';it,; 
��: v�n�t.c 

s'rgtor: �a\� 

A perfect Typewriter Does 
perfect W or� � � � 
I4The Beautiful Work of the 
Yost" is Unequaled. � 

terles for all purposes. R� Bros. 
& Co., ao.:u Market St .. ChiCRllO, III. 

THE FADING OF PIGMENTS.-A PA-
per by Capt. W. DeW. Abney, discussinjit the amion of 
the various rays of the spect.rum upon colors. Contained 
in SCI�NTIFIC AMEIUCAN SUPPLEMtr.NT, No. 10t6. 
Price 10 cents. To be had at this office and from all 
uewsdealers. 

IT Send lor Catalogue. 

Yost Writing Machine Co. 
61 Chambers Street, 

New York. 

VEI10X 
Ill' T.lET.l A Revolution In Pho� 1- 1'{. tographic Printing. 

When exposed to tbe same light, prints 
500 times quicl(er thn.n nlbnlnen. • • 

GLOSSY or MATT No d u ll or rainy weatber to in.terfere witb your work. 
• No dark rOOll18 nor eOlllpllcated manilXllation. Devel." Ped and toned as fast as the printing fmm£S Can be jllled. A chmee of tones more beauti.fut than ca1!- be produced on an'll other paper. Permanent prints. The p:reatest paper for bot or damp cllI�.ates. :;0 Cell[K lD s�amps brin�s two sample dozen cab's, developer and three sample prt!Its. Nepe .. ,. Platl noi.d, Enameled and Rough Bromide Paper8are the best and most uOlform In tbe market. N "pel'a P 4) .', an insoluble gelatine paper. 

Nepera Chem·lc·al Co Remb"andt, a Matt Prlntlng-out Paper. 
" Sole Manufa cturers, NEI'ERA PARK. N. Y. 
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i ��If,���&!��! j � �MERICAN'COntinue to examine lmprove. � 
� ments, and to act as SoliCitors of Patents � 
� 

for l�t�:o
l��e of bu.iness they have had near! F'i y 

� years' expeM€'!lce, and now have uneq'ualea .facilitYes for � 
the preparatlqn of Patent, pra�inRs. Flpecitlcations, and � 

� tb� prOSel'utlon of AppllCatlO!lS fol' Patents in the � � Umted States, Canada, and Foreign Countries. Messrs. � Munn . & Co. also attend to the _preparation of Caveats, �: 
� cogYrIgbts for Books, Labels, Reissues, Assi'i,nruents. � 
� r�tr:.��g'{g ��e�'4�id��::,��;g ��c 'fa�::':e t,!� p������ � 
� ness] on very reasonable terms. � 
� A pamphlet sent free of charge on application con. ---___ tainlng fuJI Information about Patents and how to pro- � 
� cure them; directions concerning Labels, Copyrillhts � 
� DeSigns, patentsj Appeals , Reissues, Infrln/ilements' � ___ Assignments. Re ected Cases. Hints on the sale of � 
� Patw�s

���c
'send, free of charge. a Syno 318 of �'oreign � 

� Patent Lawsusbowlng the cost and metEod of securing � 
� Patents In a the prinCIpal countries or the world. � 
� MUNN &. CO., SOL'C'TORS OF PATENTS, � 
� 361 BROADWAY, NEW YORK. � 
� BRANCH OFF ICES. - No. 622 and 6U F Street. PaclHc -
--- Building, near 7th Street. W ASHI"IGTON, D. C. � �"""""""""""'� 

tbt Satntlfl( Jlmtrl(an Po WE R ? AI� rlo�!� ��'!.e�e�rCN�u��s
P8�AP?n'tv����. &"asoline Engines run anything. • Economy In 

Power" Is our motto. pr- Send Jor catalogue. 
WEBER GAS AND GASOLINE ENGINE CO .. 

402 S outhwest Boulevard, Kansas City, Mo, :� 
PUBLICATIONS FOR 1891. 

The prices of the ditrerent publications In the UlJlted 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
Sclentiftc American (weekly), one year, $3.00 
Scientlftc American Supplement (weekly), one year. 5.00 
Export Edition of the Sclentl1lc American (month-

ly) in Spanish and English, - 3.00 
Building Edition of the Sclellf.lftc American 

(monthly), • - - - - - - • _ 2.50 
COMBINED RATES 

I n the United States, Canada, and Mexico. 
Sclentlftc American and Supplement, • 7.00 
Scientlftc American and Building Edition, _ 6.00 
Sclentlftc American, the Supplement, and Building 

Edition, • - • • • - - - 9.00 
TERMS TO FOREIGN COUNTRIES. 

pJ;,�::Jil�J: fci'�:�f�l�n
c��':frr� s

S�':,�ftfctto�':;tcan 

u.s. MODel_ 

Sclentlftc American (weekly), - • $4.00 
Scientlftc American Supplement (weekly) £.00 
Building EdItion of the Sclentlftc Amer-

Ican (monthly), • • • • - 3.00 
Export Edition of the Sclentlftc Amer-

Ican (monthly) In Spanish and En,,· 
nsh, - . - - - - - - 3.00 

COMB. NED RATES TO FOREIGN COUNTRIES. 
SCientiftc American andSup)llement, 8.50 1 Ii 11 
Scientific American and Building Edi-

tion, - - - - - - - - 6.50 1 . 

LAUGHING CAMERA. IDe, 
The late., iD't'eDtioQ 10 Camer ae. You look 

througb the len. and JOur .tout fri.Dd. will look Uk. UTtar .keleton., JOUf' thiD. friend' Lib Dime Mlllflum rat meD, houd like prdel and in hot 
....er,1hiDg appear. u though ,ou were Lil'inr iD &DOC her world. Eaoh camer. GontaiD' no ItI'oDg ltDauin beaU,. ftD.ilbedle&thu.tte 0.... Th.laten mhth·makeroa the m .... lr.et.OI'MteI bUlh • 
• 11 of .pon.. CatalO(\l' of 1.000 DonU.ie. and ... mpl. cam.en. 100 .. 3 rtlt 2&c.. It lOr 000. mlllied poItpa.id • .!pnq W&bt.ed. 
ROIT '- H. ItlDERSOLL a. IR" .... Dept. 110. uri 86 tJortlaJuU st., N. 'Ie 

Photo�rKphy.-The new photollraphy as performed by 
the use of Crookes tubes H.S a source of excit.ation. All 
about Crookes lubes. SCIENTIFIC AMERICAN SUPPLE
MENT, Nos. 1 Sl, 189. 238. 243. 1144, 792. '91). 
905. 9S0. 1(11)11. 1111)4, 1065. 101)6,1111)'. also 
SCIENTIFIC AMr.RICAN. Nos. 7. S. 1 II and 14. vol.7l. 
l.'hese profuE'lely illustrated SUPPLEMENTS contain a 
most exhall�tive �erie-s of articles on Crookes tubes and 
t�e 

f�"u�X irp�gls 8������,
e��i�h

l
t
e
h
c��re�,��:i{i�:n�,:�� 

fully the experiments which 80 excited the world, and 
:ftt�h If�:nr�� '��'�ho�����ggy�tt�����n 18 g���e���h 
To be had at tbls office Rnd from an newsdealers. 

WOODEN TANKS. 
F'lfu�����s

s?!�l��'!.I1,,:��f��r.�.' 
La. Red Cypress WoM Tanks a speCialty. 

W. K. CA LIIW" .. " (m .. 
217 r 1\[aln Street, Louisville, Ky. 

8.
Ci��t��?e�r::�C�d ����}��ctt���n�a

� 11.00 2 �--'. 
ar Proportionate Ratts jor Sfa; Mrmths. 

The above rates include postSll'e, which we pay. Re-
mit by postal or express money oroer, or draft to order of ' 

iUUNN &; CO .. 361 Br oadway. New York. CJt;,ii 

I C E 
ilIACHINES, Co rliss EnKille'!l. IJ".,wero, 
nnd Boult'I's' Ma chinery. THE VILTER 
MFG. CO .. 899 Clinton Street, Milwaukee, Wis. 

THE ORNAMENTAL IRON INDUS-
try.-Description of the method of manufacturin/il 
wrou�ht. iron inte. ornamental and nrUstic forms, W ith 
9 illustrations. Contained in SCIENTIFIC AMERICAN 
�UPPLEME"T. No. 1 O�O. Price 10 cenls. '1'0 be had 
at this office and from all newBdenlers. 

: , - . 

© 1896 SCIENTIFIC AMERICAN, INC. 

PROPOSALS. 
DEPARTMENT OF PUBLIC WORKS, 

Sydney, Australia, June 30,1896. 
SUPPLY oC 150,000 tons oC steel rails 

and other Perlllallent Way Material .. 

to be ManDCaelured In the Colony 01 
NeW' South Wales. 

Otrers aTe hereby Invited hy th" Government of New 
South Wales, Australia, and will he received by tbe 
Secretary for Public Works In Sydney. and the Agent. 
General for New South Wales In London, up to 11:30 
o'clock on the 30th day of December, 1896, from persons 
willing to contract for the supply of 150,000 ton. of 
steel ralls and the n�cessary quantity of �'Ish·plates, 
Flsb·bolts and Spikes. manufactured In the Colony of 
New South Wales, out of Iron ore and other neces
sary minerals the natural product of, and wltb coal, 
coke, or other fue� smelted, gotten and raised within 
the said Colony, upon the Terms and Conditions which 
can be seen at the Offices of tbe Minister for Public 
Works, Sydney (or the Agent-General for New South 
Wales, London), 

J. H. YOUNG, 
Minister for Puhllc Works. 

IDEAS DEVI<:LOI'EII. Light Model Work Done. 
Electrical and mechanical expert. Terms mod

erata. Write A. MA YER, 82l:1qMark's PI., Brooklyn, N. Y 

�m�f!\!to 
TYPE. WHEEL8�MODELa .... 'EXPERIMENTAL woRK.lMAU.flW"UIIEKr 
NOVEl..TIES .. ETC. NEW lOR 8TEACIL waRlliI 100 "A.AU at ... ., .. 

$5000 We otfercash for simple 1deas, patented 
or not. Send 10 cents, to cover post .. 

age and expense, and we will send plan and particulars. 
ll. H. FltANKLIN MFG. cn .. Syracuse, N.V. IiBANKRUPT STOCK BICYCLES 

.. s20 each. 'Now, High-grade '98 model •• 
Mu...tbe lJold. 'Write at once. 

TbeS. T. MEAD CYCLE CO., Waba.h An., Chtoaco,ru. 

Sueeeeda where others faU--cause wh7' 
!lew BYBtem of ...-eBtllaUoD, new method of generating DlolRture; PDBitive action 
oflieltreguJator. MadeBo thel eaDDot faIL 

aTHE SUCCESSFUL 

DE��t�l�l�rNf8.�?:'� �����;. ';for..�a� 

SCIENTIFIC AMERICAN SUPPLE-

�:;:;t�·c A �n�u�;��:� ��ai�ca���1r
a�f a�h;h�C�� c�l��� 

l(J cents. AlSO to be han of newsdealeJ:s ir. all parts or 
the country. 

On Tools. Cuns. Cycle$.ett., 

I�IIJ��'::;';;==�: absolutely preve,nted by using 

JI MANNOCITIN, Shore gunners 
..J say it's the only absolute ruSt.preventive 

"Sample caD. Twenty-6ve CeDtt\.� AsJi f,of' �lct. , OT!!, GOETZE. .1/1 Broad 5t ..... Now York. N. Y.) 

Experimental Science 
BY 

OEO. M. HOPKINS. 
Seventeenth Edition. 

REVISED AND ENLARGED. 

840 pages, 782 fine cuts, substantially and 
beautifully bound, Price in cloth, by mail, 

$4. Half morocco, $5. 
This splendid work is up to the times. 

It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old, information that will 
enable him to comprehend the great im
provements of the day. It furnishes sug
gestions for hours of instructive recreation. 

Send for Illustrated circular an� ... , .-.', 
. · .... "Iete table of conten!I!-�·./* \ 
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