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IJl8ifl� I»alle. each iU8ertion ... - - ,. 6 cent8 a line. 
Ilack t>qe, each inserlion • • •  81.00 a Une. 

The above are charges per agate hne-about eight 
worn. per line. 'lbis notice shows the width of the line, 
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ment, as the letter pre88. Advertisements must be 
received at publication otlice as early as Thursday morn­
Ing to appear In next issue. 

IMPROVED SCREW PITCH GAUIi. 
This Gauge has TWENT't 
};!1� v�: �,1�!�, � 
28.Tag.IS '�N�Y I18U e 
made that can be used Insl�e 
a nut, as well as on the out­
side of a screw or bolt. 

BUFFALO FORGE CO. 
M /,E BESTL' ''E 

FORGE8 BLOWERS EXHAUSTERS 
, �  DRILLS "V'�I\'-\'" 

NewGas Engine 
"The Baldwin" 

ExhU>Uea at"the lau .A1IWI'iMn I nstitJu;U Faltr, Netw yom. 
A four horse-power engine in connection with storage 

batteryi running !U Incandescent electric IIght& <and 
withou battery, 82 lights), giving a perfect light, with 
all tlle steadiness that can be obtalnoo from the high. speed steam engines in common use fur electric lighting, 
and permitting any number of lights to be shut olfor 
�v,��

n 
d':;�;!:,'i,�

t 
11f'i!�':h�l='����e�1e�0� ::X power, adapted to lighting, pumping, an d all pUl'Jl(l8e8 where R safe and cheap power Is required. Manufac­tured.and Jnlarant.eed by 

Otis Brothers & Co., 
Elevators and HOisting Machinery, 

38 PARK ROW, NEW YORK. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full practical dlre'ctlctDS and specifications for t he con­
strnctlon of the fastest and best kinds of Ice Yachts of 

1titutifit J.meri'Ju. 

" THE .. STAND�RD:" 

AIR·CHAMBER COVERING. 

SECTIONAL PIPI COVERING. 

ASBESTOS LINING FELT • 

....... and Illustrated Pampb I at "Steam Saving and Fire-Proof Materials" Free br Mail. 
H. W. JOHNS MANUFACTURINQ CO •• 

1I0LlUIABUF�0J' � 
_W • .JohDa'l!'ire IUldWater-Proof Asbestol BoofInc, 8heatldng,BuUdlDg Felti,'_ 

Aabeltol steam. .Paokinp, BoUer (loveriDg.. Roof Paints. Fire-Proof PaIDta, eta. 
YULDABESTOI. :Moulded PlstoD·Bed PacldIlc. 1UJags. Gaskets. Sheet�. etc. 

Eatabllshed 1858. 87 MAIDEN LANEa"NEW YORK. IIHIIA�."IIr."JUA. 

STEAM YACHTS AND PLEASURE BOAT� 
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Petroleum Vuel. Simple, Safe, Compact,Durable,Cheap. --:0:--
Row and Sail Boats. l'ad4Jing and SailIDg canoe •. 

All styles Sises and. PrIces. Send Stamp for Cats­
lQgues. THOMAS KANE & COHPANY. 137 and 139 
Wabash Avenue, Chicago, Ill., U. S. A. _ 

AUTOMATIC CUT OFF ENGINES �)-',\\.,,�;':, '!:A -4l.rA_TIRED'P , IENTlfi .... "")p� __ TICPI- F�INCI� t.S 
, BALL ENGINE Co ERic P,o 

TH� AM�nI�AI ��LL T�L�PH�n ��. 
95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
'7th, 1876, N0. 174,465, and January 30th, 
1877, No. 186,787 . 

The transmission of Speech by all known 
forms 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 consequenues 
thereof. and liable to suit thE'refor. 

THE ACME WRENCH TIle best made, all steel, and W&lTanted S 8bIes. CAPITOL lUANU.I!'ACTURIIIG (lO .. 
LoomiS and Taylor Streets. Chloaso. Ills. 

Bore-"v :El:01d:l:uC 
Wallen's Patent. 

Bore� Dr:lver. 
The ALll'oRD &; BERKELE 

COMPANY, Sole Agents, 'l'1 
Chamber.lSt., New York 

P. O. Box 2002. 

HARRISON CONVEYOR! 
H�g 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 
�.l BORDEN, SELLECK & CO.,t��_}Chicago, IlL 

T:S::E 

SIi'jaftiii1t 1\ m.,i�jj"R " .. Vf£.,,'�.... 1I'l'§.%"fs..YiI .... ,'-'41. ...... 
-

ESTABLISHED U!46. 
The lIIo!t Pop1lJar Selentlfie Paper 10 t1I:e World. 
OnlY 83.00 a Year, inciudillll' P08talre. Weekly. l)� Number. a Yeal'. 

Thill widely clrcnlaled and splendidly Illustrated 
paper Is publls b.ed weekly. Every number contains six­
teen pages of useful iufmmatlon and a large number of 
Original engravings of new Inventions and discoveries. 
representing Engineering Worl(s, Steam Machinery, 
New Inventions, Novelties in Me«?hanics, Manufucturest 
Chemlstry,Electrlclty, Telegritpby,Photogrll4>hy, Archi­
tecture, .Agriculture, Horticulture, Natv.ral Dlstory, etc. 
Complete List of Patents each week. 

Tel'm8 of SUb8C1'iptlon,-One copy of the SCIEN­
TIFIC AMERICAN will be sent forooe ·lI"a,.-62 numbcrs­
postage prepaid. to any subscriber In the United States 
or canada, on receipt of thl'ee doll nl·. by the pub­
Ushers; six months, $1.60; three months, $1.00. 

Clabs.-Special rates for several nam ..... and to Post 
Masters. Write for psrtlculars. 

The safest way to remit Is by Postal Order. Draft, OT 
Express Money Order. Monoy carefully placed Inside 
of envelopes, seenrely sea led, and correctly addressed, 
JI8kIolU goes astraY, but 16 at tbe sen!ler'� rlsII:. Ad­
_ all letters and maIte all orders, drafts, etC� pay' 
able to 

361 Broadway. New York • . ' 
T:El:E 

Scientific American Supplement. 
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This Is a separate and distinct publicatIon from 
'THESCIENTIFIO AMERICAN, but Is uniform therewith 
in size, every number containing sixteen larl/e pages full 
of engravings. many of wblch are taken from foreign 
papers, and accompanied with translated deserlptlons. 
TIlE SCIONTllI'IC AMERICAN SUPPLEMENT Is publlsI!ed 
weekly, and Includea a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of SCience and the 
Useful Arts. embracing .Biology, Geelogy, Mineralogy, 
Natural History, GeOllraplly, Archreology. AstronOmy, 
Chemistry, Electricity, Light. Heat; Mechanical Engi­
neer1Dl!. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, PhotQg .. "phy, 
'�echnology, Ma.nufacturing Industries, SaLitary En­
gineering, Agriculture, Hortlcultme, DomestiC Econo­
my, BiographY, Mi!diclne, etc. A vast amuunt of fresh 
and valuable Information obtainable in no other pnb· 
IIcation. 

and arranl(ement of all the parts. Contained In SClEN­
Tunc AMERICAN SUPPLEMENT, No. 6�4.. Price 10 oe�uts. To be had at thlJl 0m;�;;';.. all "�lllr$. 

. 
. p!�n�r��! LI�!!!:�!: lb. 

pressure. Send for Lists. . 614 and 61'tl!�er�l!��81Phla, Pa. 

MESSRS. MUNN. &; CO., In connection with the publl' 
oat!on of the SCIENTI1i'IC AMERICAN, continue to ex­
amine improvements. and to act as Solicitors uf Patents 
for Inventors. 

In tll;,,; line 01 bU8lDess they have had !CYrlIl�ooP 1JIlil'I'8' �e. and now nave 'Unequal.a facilitwl for the 
�ft.tlOn of -Patent Dra wings. Specifications, and the 
prosecution 01 Applications for Patents in the United 
StRtes,,clanad .... and. For.eign Countries. .\1 ess ... HlIDll AI 
� �:�.a.��h:�:l.':;����i���ri�:�Z' 'ii:��: 
on lnfrlnl/ements of Patents. All busine",{int.rustild to 
them is done with special care and promptness. on very 
reuonable terms. 
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let sent free of charge. on application. con-
�:'8 II[hem\ I�':.,"ftt��sn ���t.J��

e
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d �:� � Deailln .. Patents. Appeals, Rfllssues, Infringements, As­
signments, Rejected Cases, Illnts on the Sale of Pa­
teIIts, etc. 

We also send, fruo! cMtvo. a SynOPSIS of Foreign Pa­tent Laws, showing the cost _nd method of securiJJII '"'tents In all the principal countries Of the world. 
M:1Jl'fN • (lO., SoHellora of Palen' .. 

861 Broadway. New York. . 
BRANCH OFJ'ICB8.-No. 62:1 and 624 F Street, Pa­

etileBulldlng, _7th Street, WashinltOJl. D. C. 

� S'���lt:rANDEHS GU�\EED=HIGHEST GRADE 
ILlUSTRATED CATAlOGUE'FREf!; � -·PoPEMFG.Co. 

79 FRANKUN ST' BOSTON 
BRANCH IZW Af\f\EN ST.NEWYOI\K HOUSES�281 'W ABASH AVE,CHICAGO. 

USEFUL BOOKS. 
Mannfacturers, Agl1culturiBts, ChemiSts. Engineers. Me­

chanics, Builders, men of leisure, and prof .... lonal 
men, of all classes, need good books In the line of 
their respeCtive callings. Our post oftlce dePartmenll 
permits the transmission of books through the malla 
at very small cost. A comprehensive catalogue of 
useful books by dltrerent authors. on more than fifty 
<!lIferent subjects. has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of autho1'. Persons deslrlnlr 
a /)Opy, have only to WIlt for It, and It.Jlfill be maUed 
to thelD. Address. . 

MUNN & CO., 361 Hl'oadway. New York. 

Steam! Steam! 

The most impottant EnQimmng Wt»'kB, IIlechanl.ms, 
and Manufactures at home and ab�o&d are illustrated 
and described In tbe SUPPLEMENT. 

PrIce for the SUPPl,EMENT for the United States and 
Canada. �.OOa year,or one copy of the SCIENTI1i'ICAM­
ElUCAN and one copy of the SUPPLEMENT, both 1Dalled 
for one year for noo. Single copies 10 cents. Address 
and remit by postal order, express money order, orchecll:, 

MUNN & Co., 361 Broadway, N. Y .. 
Pttbl1shers 8cIlt:NTIIl'IO AMERICAN • 

• 

Builders Edition. 
THE SCIENTIlI'IC AlIIERICAN ARCIlITEOTS' AND 

We build Automatic En!t'ines from 2 to 200 H. P:. BmL D ERS' EDITION Is Issued monthly. $2.50 a year. 
equal to anything in market. � Single copies, 25 cents. Forty Inrge quarto pages. equal 

A. Large Lot of 2, 8 and 4,.H. Engines to about t.wo hundred ordinary book psges; forming a 
With or without boilers. low f'or eash. large and splendid Inagazinp. of A rchlt ecfnrr, rlch-

W .. 8 ly adorned with eWyant plates in colors, and with other 
B. • PAY N E .., 80 N, line engravings; illustrating the most Interesting ex-

Do 1'" .... � - 1% ....... Y amples of modern Architectural Construction and X tI, . .....� a., .... " . • allied subjects. 

BARREL, KE., 
. Hog8Jiead, 

AIm 
STAVE M:ACHlNEllY. . Oftr IiO �tles maliu­

:fact urad b7 
Toll Hoop Brim.. E. & IS. Holmes, . BU.I!'FALO, J(� Y. 

A special feature is the presentation In each number 
of a variety of the lat ... t and best plans for private resi­
dences, city aud country, Including those of very mod­
erate cost as well as the more expensive. Drawings In 
perspective ·and In color are given, together with full 
Plans, Specifications, Sheets of Details. EstImates, "tc. 

The elegance and cheapness of this mllflnUlcent work 
have won for It the I,a rltest CiJ'cnlallon of any 
Architectural publication In the world. Sold by al1 
ne wsdealers. $2JiO a year, .Remit to 

MUNN & CO., Publishers, 
361 Broadway, Ne� York. 

PRIl\TTDTG INKS. 
TBB "sctentl1lc Amerlean" if! 1I1'b!.ted with CRAS 

BNBUJOBNSON &oo.'SINX. TenthandLom­
bard sa. PbU .. ,and fl'Doee at., opp, Duane at., N. Y. 
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