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menr. as the Jetter press. Advertisements must be 
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BELTINC, 
Packing, and Hose. 
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. MEN'i'. Any desired back: number of the SCIEN'TlFIC 

AMERI(,A:.N 8UPPLEM:r:NT can be had at this office f0f 
10 cent.. Also to be had of newsdealer. in all part. of 
the country-. 
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Rubber Pump Vnl{�£i)t?:.jCl�:I�e·:"::·f"��,�I!btl:M��r��l1il)j�;\!�:gms. .tubber Rillg'!'OI. RoIlM, (jat· �prlnR'8, Washers. VUI,CANITE EMERY WHEEL�. Ruhber !Sheets. !Stl'iJ's, �aw Bands, !Stopples. 
SALESROHMS :-

P
hiladclphia. 308 Chestnut 81,: Boston, [� �lImmer St.: Chicago. 151 Lake St.; Minneapolis • . 28 

South 2d 8t.; Cleveland, lif; 8uperiol' �t . ;  San il'ranclfwo. 17 .'lam St .. : })etnJit, 16-24 \Voodward Ave.� St. LOUIS. 
6Ui Locust 81. :B�uropeall Branch. Pickhuben 5 Hamburg (Freihatengeltiet) Germany. 

Otis Eluctric Eluvator 
for Private Residen�e8. Hospit� 
als, Small Office Buildings, Stores 
etc. �afe. simple (no Engineer!' 
required). Running expenses' verY light. Also manufactur_ 
ers (Jf the Standard Hydrau­
lic Passenger and Freight. 
Steam and Belt El evators. 

Otil'!t Brothers & eo .• 
3S Purk Row, New Yo!'l, 

Victor Eioyoles! I AN Ew e A TAL 0 CUE . ;;�SC���tCb�� X� "fe�t���2�;, ;;tt: fU�!�� --OF-- , portrait from a recent photograph. Contained in SCIEN. 
VALUABLE PAPERS 'J'IFJ(' AMit;RICANSUPPL"�MENT, �0.7-16. Price 10 cents 

i Contained in ';C'F.NTI FIC AMERICAN SUPPLEMENT, sent ' �u be hM at this office and from all newsdealers. 
F'or pleasure. bUsiness. reerea· 

tion. :\Ild Jor anything you 
conll1 u�e a bicycle 1'or. 

VIC'.l'OU" ARE BEST ! 
Send for cata]o:!ue. 

Overman Whrfl Co., Makm\ 
Chicop.·c Falls, Mass. 
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used on the Hudson river in winter Hy H A. Horsfall. M.E. Contained in SCIE"TIFlt' AMEI."CAN SUPPLE_
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8(' PPLl<�MEXT, No. 7 �1J. Price 10 cents. To be had at c 

!TU oj chaTge to any address. ru.UNN &: CII., 3tH JJrollthvny. New YOl·k. 

BRICK ���R�N� I TILE ",ACHINES �¥..�� I MACHINES WIth AUTOMATIC Crushers I WHOLE OUTFITS FOR CUTTING TABLES 

SEND FOR ILLUSTRATED CATALOGUE. 
THE FREY, SHECKLER CO. BUCYRUS, O. 

tbi. office and Irom all newsdealers. 
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RECENTLY 
Our new catalolZue containinJl' over 100 pages. inc lud­

Inll works on more than fifty different subjects. Win be 
mailed tree to any address on application. 

MUNN &: CO., Publishers Scientific American. 
:un B"oadwny, N"w York 
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PAT. COMBINATION VISE 
and DRILL. Every one .ayslt 
is a good thing. Why? Because 
there is nothing-like it. 
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'I'HE MODERN ICE YACHT. - BY 
Goo. W. Polk. .A new and valuable paper. CGntaining 
full pract!cal directions and specifications for the con­
strl1ction or the fastest and best kinds of Ice Yachts of 
the latest. most approved forms. Illustrated with en­
gravings drawn to scale. showing the for
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m. position. 
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and arran�emel1t of all the parts. Contained in SCIEN­
TIFIC Aj)n�RIC.A:-'; "'rpPJ.E'H:N'I'. No. 6·.!4. Price 10 
cents. To be hatl at this otficeand of all newsdealers. 
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,.It'L'II1Sffi8. 33,000 SOLD. 
�ft'" rs' . II- Engines and Pumps Combined. 

STEAM PACKING 
Boiler Coverings, MiIIboard, Roofing. 

Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICR LIST AND SAMPLES SRNT FREE 
H. W. JOHNS MFG. CO •• 87 Maiden lane, N. Y. 

For COAL GAS 
or GASOLINE. 

SCHLEICHER, SCHUMM & CO. 
PHILADELP 111.\, 

CHICAfat. I\'EW YORK. 
ON GAS ENGINES. - A VALU A BLE 
paper by E. Delnmare-lJebouttevil\e. touchlnl!' upon the 
hH-tury of �a8 motors in gl'neral. and describing in de­
tail the'· Stmp1ex '" engine invented by tbe author and 
Mr. ;\lalandin. 'Vith 23 figures. Contained in SCIKNTIFIC 
AMY-RICAN SUPPLEMENT. Nos, ,. 1 1) and' 1 ti. Price 10 
cents each. To be had at tnis office and from all news­
dealers. 

ALLEA_�g" CASTlNGSH\�SPECIAl ERNS 
� -:0---

B 
AND FINE GRAY IRON ALSO "rEEL 
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. 
IS " Flex,bl" Feit Made of Pitre Allbe8[OM, In a 

• nnexceiled 1t8 a Xon .. ("onnuctof. U.�. Navy tellt:.\ tohow 

I 

FIRE FELT 
THE NEW NON·CONDUCTING MATERIAL 

'I finelY dIvided fibrous st8.te� mdestructible by heat and 
------------��--------- , it to be l'.uperior to Hair Felt in Nm:_condUCtin� Qualiries. �ade into sectional form 

THE PENNA. DIAMOND DRILL & MFG. CO. for pipe. ann int" .heet. and roll. 1m lI ... ge .urlaces. Send tor Sanlple •. 
HlltD�JI()RO, PA •• Builders of Hh:h Class! A8he .. toM MoUet' eoverintcs� �ten." Pncklug8, Asbestos Cloth, AsbeMto8 
titeam Engines. Diamond Drilling and General 

I ��iidj�iI�'i�M]iJ���:�PENC.� (�O., :i9 Rod 61 '.Iiberty �t., New York. 

N
MEwlouri( oi)AKS _________ 

BRA!\THF.R:-Phibtdelphia. ChicilRO, Pitt6buruh. Boston. 

,. You press the button, 
'Ule do the rest." The 

S�l'��':" ... Remington 
ALL LOADED WITH I T . S T t has set the copy for writing lan.p� .�n machines for IS years. 

Fo •• ale by all Photo. Stock Dealers. 
t ms. It is to-day the 

THE EASTMAN COMPANY, St d d Stlln for Cata/ngll" IWCHESTER, K. 1'. 
, a n a r 

POCHET'S MOV ABLE DAM.-DE- THE COPYING PAD.-HOW TO MAKE 
and how to mH�; with an enJlravinJl. Practical directions scription of a dam devised by gIJvernment engineer l .. eon Pochet.for use in riVers havmg a shifting bottom. 

\Vith 9 figures. Contained in :-:CIENTIFIC A1\lEHICA:\' 
8('PPT,l<:1IE-XT.No.'.Jl. Price lOeents. To be had at 
this office and from all newsdea1ers. 
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Jetter to the pad; how to take otT copies of the letter. 
Contained in 8CIENTIFIC AMERICAN �UPPr.EMENT. NO. 
"3�. Price 10 cents. FDr sale at this office and by 8)] 

THt AMtRI�AN ULL TtLtPR�Nt ��. 
95 MILK ST., BOSTON, MASS. 

ThiS COIupany owns lhe Letters Patent 
I!ranted to Alexander Hmham Bell. March 
7th. 1876, No. 174,4fi5. and January 30th, 
1877, No. 186.787. 

The transmission of Speech by all known 
forllls of Eleetric 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 consequence� 

tuereof. aDd liable to liuit thE-refor. 

to lead all others 
in adding improvements 
to �what will always be 
the true model of a 

new8dealers in all parts of the country. 

Typewriter. 
vVyckoff, Seamans & Benedict, 

327 Broadway, New York. 

The Motor of 19th Century 
Can be used AllJJ Place. to do Any 

n"ork.and by A111l Onf'. �o Boiler! 
No Fire! No Steam! No Ashes! 
No Gaul!es! No Engineer! A per­
fectly safe Motor tf)r all places and 
purposes. ('nsf of operation avout one 
cent an hour to each indicatfd horse 
pO'1ver. ]<. or Circulars. etc . .  address 

Iroaomy, �y, Charter Gas Engine Co. 
SimpllClty. Safety. P. 0, Box148. StPl'Ung. Ill. 
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HARRISON CONVEYOR! a�� 'U<!i!!U.!..L"""- Ha!Sfing Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &0. 

" 
�i��i��.1 BORDEN, SELLECK & CO., t Ma��'}.·:>rl!. � Chicago, ilL 

CUTLER DESK BEST IN THE WORLD. 
A.CUTLER &. SON. 

• B U F F A L () N Y . . U 'S A 

© 1891 SCIENTIFIC AMERICAN, INC. 

A XMAS HEALTH CIFT 
(Exerciser Complete $5) 

Is BEST OF ALL. CIRCULAR FRRR. 
BOOKS: For HAn Ideal Complexion 

& Complt"te Phy�ical Development." 
39111s socts., "Health & Strength in 
Physical Culture." 40 Ills 50 cts. Chart of 
39 I1Is for Dumb Bells & Pulleys. 2S cts. 
Ad. lNO. E. OOWO'S Vocal & Physical 
Culture school, ,,6 Monroe St. Chicago
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J tientifit �meritnn 
E8T ABLISHED 1846. 

The Most Popular Scientific Paper in the World 

Only \!!l3.00 n Year, Inchtdlnlr Po.tag". Weekly 
�2 Nltmhers a Year. 

This widely cir('lt lated and splendidly illustrated 
paper is published weekly. Every number contains six­
teen pages of m�eful information and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering 'Yorks. Steam Machinery. 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry. Electricity. Telegraphy. Photography. Archi_ 
tecture. Agriculture. Horticulture, Natural History. 
etc. Complete list of patents each week. 

Terms of �ub8criptjon.-Olle copy of the SCIEN­
TIFIC AMERICAN w111 be sent for one yeal'-52 numbers­
}108tae'e prepa.id, to any subscriber in the United States. 
Canada. or Mexico. on recei pt of tln'ee dollars by the 
publishers; six months. $1.50 ; three months, $1.00. 

Clubs.-Special rates for se,eral names. and to Post 
Masters. Write for particulars. 

The safest way to remit is by Posta1 Order, Draft. or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed. and correctly addre�sed, 
Eleldom gfJes a�tray. blit is at the sender's risk. Address 
all letters and make al1 orders. drafts. etc., parable to 

lUUNN &: CO., 361 BroadwRY. N"", York. 
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THE 

Idtutifit �mtd(lln luppltnttnt 
This is a separate and distmct publication from THE 

SCIENTIFIC AMERICAN. but is uniform therewith in Size. 
every number containing sixteen large pages full of en­
gravings. many of which are tuken from foreign papers. 
and accompanied with translated desf'riptions. THE 
SCIENTIFIC AIUERICAN SUPPJJEMENT is published week­
ly, and incl udes a very wide range of contents¢ It pre­
sents the most recent papers by eminent writer8 in all 
the principal departments of Science and the Useful 
Arts, embraCing Bi010gy. Geo!ogy. Mmeralogy. Natural 
History, Geo�raphy. ArchreoJogy. Astronomy. Chemistry 
Electricity. Light. Heat. Mechanlcal Engineering, Steam 
and Railway Engineering, Mining. Ship BuildinJl. Marine 
Engineering. Photography. Technology. Manufacturing 
Industries. Sanitary Engineerin�, Agriculture. Horti· 
culture. Domestic Economy. Biography. Medicine. etc. A 
vast amount of fresh and valuable information obtain .... 
able in no other publication. 

The 'most importflnt EllgilleeJ'ing Works, Mechanijo:!ms. 
and Manufactures at home and abroad are illustrated 
and described iJ1 the SUPPLEMENT. 

Price for the 8lrpPLEMEST for the United Statejo:! and 
Canada, $5.00 a y�ar; or one copy of the SCIEXTIt'IC A �ll'�U­
ICAN and one copy of the SUPPLEMENT. both mailed tor 
one year for $7.00. Single copies. 10 cents . .A ddress. and 
remit by postal order. express money order. or chepk, 

MUNN &: CO •• 3tH Bl'oll.lway, New York. 
Publishers SCIENTIFIC AMERH'Al''' .. 
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�uildi"g �ditiOtl. 
THE SCIENTIFIC AMERICAN ARCHIECTS' AND BUll .. J)­

EllS' EDITION is issued month1y. $2.50 a year. Single 
copies. 25 cents. Forty large quarto pflges, equal to 
about two hundred ordinary book pages: forming a. 
large and splendid Mflgazine of Architecture. richly 
adorned with elegant plates ,in colors. and with other fine 
engravings; illustrating the most interesting examples 
of modern architectnral constructionandnJlied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans 1'01' private resi. 
dences. city and country. including those of very mod .. 
erate cost a� well as the more expensive. Drawings in 
perspective and in color are given. together with fuIi. 
Plans, Specifications. Sheets of Details. Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any Archi­
tectural publication in the world. Sold by all newsdeal­
ers. $2.50 a year. Remit to 

MUNN &: CO .. Publishers, 
361 BroadwRY, New York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN i" printed wlt.h (' H A�. 

ENEU JOHNSON & CO.'S INK. Tenth and j,omhHrd 
tlta"l'blladelllbla.,and47 Rose 8t.,opp, OUllne,New \'orll 
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