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Inside Page, each insertion - - .. - '15 cents a line Diamond Frame. Steel Drop F'or�ings, Steel 'l'ubin�. Adjustable Ball Bearings to all Run. Back Page, each i n s e r tion - - - ... $1.00 a line. ning Parts, including Pedals. Suspension Saddle. Finest material -______ 
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SCIENTIFIC AMERICAN SUPPLE-and is set in agate tYpe. Engravings may head adver- Strictly high grade in every p articular. No better machine made at any price. MJ<:N'l'. Any desired back number of the SCIENTIFIC tisement8 at the same rate per agat� line. bY measure- Bicycle ('otalogue Free. Se'nd six cents in stm.Hps for (JUJ' lOO.pa,ae illustrated catalogne Al\lEIUCAN SUPPLEMENT can be hud at this office fDr men�. as the )�tte� press. AdvertIsements must be ! 
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PLEMENT, i'i9. Price 10 cents. To be had at this office 0 'f ., 'i' ,IJ!- - s 
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rJ" MAKE:R.:O POWER and PUMPING 

A. 
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I t:: D 
(?hJt:°P£:£: r.l'lLL::>. 

LEA � IV'Jf'\�S. 
0ATAL<?UVE: . PRE: E: . 

G. SPALDING &; BROS. 
SPECIAL AGE'-;'l'S. 

(,'HICAGO. NEW YOHK. PHILA1)ELPHIA. 
-- -�---�-- - ---
PATENT STEAM-PIPE CASING 

-FOR­
dergroDud Stealll Pipes 

A, WYCKOFF & SON, 
116 East Cbemuug Plaee, 

�wemln:i����:o�a����iv��g ELlUlltA. N. Y. 

NEW KODAKS 
" You press the buttOIl, 

we do the rest." 
Seven New 

Styles and 
Sizes 

AI.L LOADED WITH 
Transpa'l'ent 

Films. 
For sale by all Pboto. Stock Deale ... 

THE EASTMAN COMPAN� 
Send JOT Catalo(Jlte. lWUHES1'ER, N. r. 

LITTLE HERCULES DRILL CHUCK 
Has eccell��Ycho�6la�'tr���;�r

i
����

g j�;.v:� ing hardest. 'rhe larger the 
driB, the more powerful the 
leverRj.:e. A n working parts 
of best steel, hurdened. 'rhe 
mo&t powerful, af'f'urate, and 
durable chuck in the market. 

ON EIDA MFC_ CO. ONEIDA, N. Y., U. S. A. 

STE REOTYPING.·-A VALUABLE 
aerjes of lectures by Thomas Bolas. discuMsing the most 
recent methods in thIS branch of typograpl:.y. With 23 
tllustrations. Contatl!ed tn Sc1E:".'TIFIC AMEHICAN S{'P­
P}'l<::'Ill':"T . .Nos. " 3  and "4. Prtce 10 cents each. 
llo be had at this office and from all newsdealers. 

� � 'b ���� � ®� "' � urrEL&ESSE:R .. " .... �� ,f{£ NEW.YORK. CO. � � �' "Ai.. Levels, TranSits, Surveyors' � '". (\ Compas�es, Pocket and Prl�- J 
" :7\ \ matlc rOlllpa��eR, Hand Lev- tJ)J � 

"-:.... elt'!, Angle Mirrors, Plamrne-, I , � , ".\ _., tefS. Pantograph,. Engineers' � :,�; f �I , '-� _'� � __ . �l(���
eS, ������if<?���:ling Hods, �'� 

-' -� ---=----::::!=:l=__. Catalogue on application. -

2 to 40 IL P. The Motor of 19th Centnry 
Can be used Any Place, to do AnlJ 

Work, and by .. 4ny Une. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per­
tectly !'afe Motor fnr all places ano 
purposes. C'Otit of operation alJOut one 
celll all hour to f'ach illtiiclltf'il horse 
p01ver. For Circulars. etc .. address 

Beoaomy. lIellabU;,y, Charter Gas Engine Co, 
Simplicity" Sarety. P. O.Box148, Ste

r
linl:", Ill. 

Can be operated with 
GA� or GA�OLINE 

National Meter Co. 

NEW YORK, 

BOSTON. 

Parsons&SonsCo. 
LIMITED. 

Kissena Nurseries, Flushing, N. Y 
offer 

Rhododendrons 
of American grown hardy sorts. 

Hardy Azaleas. 
For other rare and old plants see Catalogue 

I.. MACHINE TOOLS� 
Engine Lathes, Planers, Shapers, Tur_ 
ret Lat.hel", etc. rrSend, for Ontal,ogne. The Hendey Machine Co "Torrington, Conn. 

JENKINS STANDARD PACKING! 

POPE MFC. CO., 77 Franklin Street, BOSTON. 
Jlranch B01IB •• : 12 Warren St., m:w YORK, 291 Wabash 

Ave., CHICAGO. Facton>. BABTFORD. CONN. 

JI1WOODEN T''''''KS rOR RAILROADS ru, ..rwA1-eR wo�S3 
L.t\RG'EWATEP. T"NK • MILLS. VARMS &c 

PlANS&�SPECiALTY. S Co""PLt.!!��CK OF 

SP!;:ClflCA'TIOt.iS FURNisHED WE tYP"R5.5 LUMBER 
'oR rOUNPATION,&TOWER' • CALDWELL&C� 

� N' 217 E MAIN ST LOUISV'LLE Kv 

JENION!'I IUtO,..., 71 John St., N. Y.; 105 Milk St., 
Boston.; 21 North 5th St., Phila.: MDearborn St .. Ch�""

g
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After being on the Market Five Years 

J����:�IIINCUBATOR ffi'fsimpl!'� Pprfect and "'elf-Regulat. 
ing. Hundreds in successful operation 
(�uarante�t:l to hatcha larger percentage 
of fertile eggs at·If"S8 cost than any other 
hatcher. t..;end Ge. for Dlus. Oatalogue 

_OircuJarafree. CEO.H,S.!!'.!"IL, QUINCY ,ILL; 

NEW MAIL 
New Grade, $100. 

CUSHIOX TIHES alld 'rAXGEN1 
SPOKES. 

Handsomest and Best Diamolld 
Safety. �end for Catalogue. 

MANUFACTURERS, 
W1U. READ & SONS, 

107 Washington St .. Boston, Mass. 

J ,leutifl,· �tUtri,au 
ESTABLISHED IS46. 

The Most Popular Scientific Paper in the World 

Only 53.00 a Year, Including Po.taKe. Weekly 
6� NUlnbers a Year. 

Tbis widely t'irl'ulated and splendidly illustrated 
paper is published weekly. Every number contains six­
teen pages of useful information and a Jarge number ot 
ori,lo::inal engravinlZs of new inventions and discoveries. 
representinJC Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, 'felegraphy, Photography,Archl .. 
tecture, Agriculture, Hcrticulture. Natural HistorYJ 
etc. Complete list of patents each week. 

Tel'ms of Sllb,cl'illliou.-One copy of the SCIEN­
TIFIC AMEH.ICAN will b� sent for one year-52 numbers­

Rize� One. Two, Three, and Four Horse Power. Arranged for either NA'I'UItAT. GAS, postage prepaid, to any subscriber In the Untted States. 
or Kerosene Oil tire, as ordered. No extra in�urance required on account of the oUftre. Canada, or Mexico. on receipt of three dollarlli by the 

The "A eM E" Still Leads! 
Send for catalogue giving full particulars and prices. publishers: six months, $1.50; three months. $1.00. 

Acme Automatic Safety 
EngJne.-'"btatlOnary." 

011 Tank. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. 1. Clubs.-Special rates for sever .. l names. and to Po,t 
Masters. Write for particulars. ---------------

CUTLER DESK BEST IN THE WORL.D. 
A,CUTLER & SON, 

• B U F FA L 0, N. Y . . U . S . A. 

THE PHONOGRAPH.-A DETAILED I descr iption of the new and improved form of the pho­
nograph just brougbt out oy Edison. With 8 engrav­
ingE'. Contained in SCI Ei\Tn�1C AMERICAN SUPPLE-' 
MENT, ?\o. 632. Price 10 Cents. 'ro be had at tbis 
office and from all newsdealers. 

The 

Remington 
has set the copy for w riting 
machines for 15 years. 
It is to-day the 

Standard 
and expects in the future, 
as it has in the pas t, 
to lead all ot hers 
in adding im provements 
to what will always be 
the true m odel of a 

HW.JOHII�' 
_tfa� 

STEAM PACKING 
Hoiler Coverings, Millboard, Roofing. 

Bnilding Felt, Liqnid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRE&. 
H. W. JOHNS MfG. CO., 87 Maiden lane. N. V. 

If you want the SIlll'LEST and BEST 

,/ for ��!�(beIOV��8��t� for 
�;:�Ig��:t t�

a
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e
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l
����.: • pact, and costs much less than any other 

.: Gate Valve. Write for Catalogue. 
The Lunkenheimer Brass Mfg. Co. 

1�-17 E. 8th Sr., Cintinnati, O. 

The safest way to remit I. by Postal Order. Draft, or 
Express Money Order. Money careful1y placed inside 
of envelopes. securely seaJed. and correctly addressed. 
8-eldom goes astray, but ia at the sender's risk. Addres::. 
all letters and make all orders. draft!, etc., payable to 

MUNN & CO .. 361 Broadway. New York. 
---0---

THE 

Identifit �tueritau Juppletutnt 
This 18 a separate and distinct publication from THE 

SCIE�TIFIC AMERlCAN. but!s uniform therewith in size, 
every number containing sixteenJar�e pages full of en­
gravings, many of which are taken from forehw papers. 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly, and Includes 8. very wide range of contents, It pre­
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biolo�y Geology� Mmeralogy-, Natural 
History. Geography, Archreology. Astronomy. Chemil'ltry 
Electricity. Light, II eat. MeclmnlcA,1 EnJ!ineerlDg, Steam 
And RaHway Engineering, Mining. Ship BUildIng, Marine 
F.ngineering, Photography. Technology, Manufacturing 
Industries, Sanltary Engineering, Agriculture. Horti­
culture, DomestiC Economy_ Bio-'lraphy, Medlcine1 etc. A 
vast amount of fresh and valuable information obtain­
able in no other publication • 

The most importt'lnt Enghue1ina Works, Mechanisms. 
and Manutactures at home and abroad are illustrated 
and described In the SUPPLE.MENT. 

Price for the SUPPLlCMENT for the United States and 
Canadtt., $5.00 a year; o!'one copy ot the SCIENTIFIC A MER­
ICAN and one copy ot the SUPPLEMENT. both mailed for 
one year for $7.00. Smg.e copies, 10 cents. A ddress, and 
remit by postal order. express money order, or check, 

MUNN & CO .. 3tH 1J1'oadway, New Yo rl<. 
Publishers SCIENTlFIC AMERICA1.;". 

---0---

THUMEru�AUELLTELEPH�NE��, Typewriter. 
95 MILK ST., BOSTON, MASS. __ 

�l1itditlg QtditillU. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND BUlLn­

EllS' EDITION Is Issued monthly. $2.50 a year. Sinl!"le 
copie�. 2.i centS. Forty Jarge quarto pnges. equal to 
about two hundred ordinary book pages; forming a 
large and splendid Magazine ot Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engr8vings� illustrating the most interesting eXRmples 
of modern architectural constructionandnllied 8ubjeC'ts. 

This Company owns the Letters Patent 
g-ranted to Alexander Graham Bell. March 
7th. 1876, lS"o. 174,465. and January 30th, 
1877. No. 1�6.78j. 

The transmission of Speech by all known 
forllls of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceti 
thereof. and liable to suit tllf'refor 

ALLEf'UooILE:� C�STlNGS Ff\OM SPECIAL ERNS � n-=-" C AND FINE GRAY If\ON ALSO STEEL 

DeVLIN Y'co FlNETINNINGJ�PA8-9 
I S L. G{ FINISHING. NNING AN�;) lIiDMfl LEH,GH AVE & At,1ERICAN 5T PHllA L __ 

Wyckoff, Seamans & Bmetiict, 
327 Broadway, New York. -------_._._------

19 560 of th is Knife ill .January, and it kept us 011 the jump to do it. 
;;.---....... ---------'-�Ba�l�\e
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knife $1. Lady's 2-blade pearl, 35c. 7 in. shears, QOc. K�Ife apd shears, $1. Prun­lng k,mfe:.5nc. Grafting, 25c. uddlUg, a.oc. Pruning shears, 
�c .. postpaid. HoI­- ground razor. 

© 1891 SCIENTIFIC AMERICAN, INC. 

Best strop ever 
5Uc. Send for 

illus. free 
to 

A special feature is the presentation in each number 
of a variety ot' the latest and best plans for private resi­
dences, city and country. includin� those of very mod­
erate cost as well as the more expensive. Draw ings in 
perspective and in color are glVen, together with full 
Plans, Spec.fl.cations, Sheets (It Details, EstImates, etc. 

The elegance and cheapness of thlS magnificent work 
have won for it the Laraest Cil'culntion of any Archi­
tectural publication In the world. Sold by all newsdeal­
ers. $2.50 a year. Remit to 

MIJNN & CO .. Pabli.ber., 361 Broadway, New York. 

PRINTING INKS 
Tbe SCIENTIFIC AMERICAN is printed witb CRAS. 

ENEU JOHNSON & CO.'S INK, Tenth and Lomb .. rd 
Ste., PhUadelphia,and .1 Rose St .• OPP. Duane, New York 
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