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For BOILERS and STEAM PIPES 
Reduce8 ()o.tlen8atlOll of Steam. 

FOR GAS AND 'W' ATER PIPES. 
Prevents Sweating and Freezing. 

Thellfl8tNo .. eoadnetor of Heat and Cold in the World 
Send far m..-ted _pUve Circular, and II4II1e tills paper. 

143 Worth Street, New York. 

Itituiifit �tUtritIlU. 

GOLD MEDAL, PARIS, 1878. 
BAKER'S 

Broakfast Cocoa. 
Warranted absolutely pwre 

Cocoa, from which the exce.s of 
OU has heen removed. It has three 
times tTul strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi· 
cal. coming l e8S than one cent a 
cup. It I. delicious, nouri.hing, 
etreng&henlng, ea.ily digested, and 

IJladl<Dir'ahlly adapted for invalids as 
a. for persons !n health. 

Sold bf Groeerii-ever,where. 

Over 20,000 Sold. 

Horizontal. ........ Otto ....... Ga. Engines. 
vertical. ........... Otto ....... Ga. Engine •• 
Twin Cylinder ..... Otto ....... Gas Engines. , 

.�����: :::;:; :::2l:�:::::: :firslugl:::: :iiB �os .. 
OTTO GAS ENtINE WORKS. • 

CHICA.GO. PWLA.DELPHU. 
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THB AMBRI�AN BBLL TBtBPR�iE ��. 
95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 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 consequeuceti 
thereof, and littble to suit therefor. 
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MODEL and 
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SClIdIorCirell1aIt 

XPERIME�TA C';';�::!�.8� 
WORKsPUIALn, (1l •• tI�Paper.a 

BARREL, KEa, 
Hogshead, 

AND 
STAVE MACHINERY. 

Over 50 varieties manu
factured by 

E." B. Holmes, 
BUFFALO. N. Y. 

OF THE 

� dtutifit �mtritllU 
FOR lSS". 

78 and 80 Lake Street, Chicago. , 

PROPULSION OF STREET CARS.-" i L�!!���� 
A paper by A. W.Wright, in which an endeavor i. made 
to solve the problem as to tbeamount of power requIred. 
to st'lrt a street car and keep it in motion under average 
conditions. Contained in SQIE�TTFIC AMERICAN sup
PLEMENT, No. :>33. Price 10 cents. To be had at this 

The Most Popnlar Selelltlfie Paper In the World. 
Only $3.00 a Veal', including Postalre. Weekly. 

:>� Number8 a Year. 

oftIce and from all new.dealers. 

, ,: ." , -I �TIGHT &SlACK8ARRElM�CHjNrDy 
'�f "I .. -iASPECIALTY"-.r dj 

-'--=:- "::'riN GREENWOOD &ceo 
"'C:;HESTER NY 

ELECTRIC C ONVEYORS.-DESCIUP· 
1IJI 8Ystemslar; the meetrlc carriage 
·IIlUB'!.rated with 1<rengra,�: eon' 

10 cents. To be had at tbt8 QlIlce and from 
newsdealers. 

USEFUL BOOKS. 
Manufacturers, Agriculturist.s, Chemists, Engineers. Me

chanics, Builders, men of leisure, and profeAsional 
men, of all classes, need good books in the line of 
their re.pective calling.. Our po.t Qftlcedepartment 
permits the transmission of books through the mails 
at very small cost. A compr�hensive catalogue of 
useful book. by di1ferent author., on more than fifty 
dilferent .ubject .. has ju.t been publi.hed for free 
circulation at the office of this paper. Subject,. clas
sified with names of author. Persons de8ir1ng & 
copy, have only to a.k for it, and it will be mailed to 
them, Addre ... 
MUNN & CO •• 361 

Mention thts 

. Pl�n�rC;o�!! Li��!e!��!' lb. ~ 
PATENT 

pressure. Send for Lists. 
HAND, BURR & CO., , 614 and 616 Market 1St, Philadelphia. Pa. 

FIRE AND W ATEB'PnOOP Buu.DING I'&LT. 
I'mE,PlIOOF PAINTS, STEAM PACKINGS, BOILER 

COVERINGS. BTO. 
Samples and descriptive Price LiBt free by mail. 

!L W. JORNS KT'G CO., 87 ltIAIDEN LANE, N. Y • 

PIPE COVERINGS 
Made pUrely or ASBESTOS. 

.AbJl9lutely Fire Proof. 

Thil! widely circulated and .plendidly llIu.trated 
paper I. published weekly. Every number contain • •  ix
teen pages of u.eful Information and a large number 01 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Muchinery 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry, l!:lectricity Telegrapby, Pbotograpby, Arcbi· 
tecture, Agriculture, Horticulture, Natural History, etc. 

IUIBID PJ.tlIUNG-, IfiLL BOARD, SBl!TID1IG, CEIIDT; mn JND SPEetlL'rD& 
c::;I:EI:.A..x:.JIiE:JBlRS_:E":lDNc:m CIClIo.. FOOOX' ::BI. 8TlB: sOX'., J:!If. Y. 

BRANCHES: Phlla,34 8. 2d St. Chicago, 144-146 E. Lake St. Plttsburg,37 Lewis. Block. 

All Classes of II ('aderK find In tbe SCIENTIFIC 
Al\IERlCAN 8 popular resume of the best scientific in· 
formation of tbe (lay; and it I. tbe aim of tbe publisber. 
to present it in'an attractive form, avoiding as IDllchss 
pos.ible ab.tru.e terms. To every Intelligent, "mlud, 
thlJJ ,0UrillU lL1ford. a constaht supply Ot�ve 
readjng. It I. promotive of knowledge and progreBBln 
every -community w:here it Circulates. - -

Hyatt Pure Water Co. 
Tel'lUso f SUb8Cl'iptioll.-One copy of the SCIEN· 

TIFIC A:\1ERICANwill be sent for one vear-52 Dumbers
po.tage prepaid, to any Bubscriber in the United State. 
or Canada, on receipt of t hl'ee dollnrs by the pub,. 
li.her.; .ix montb., $1.50; three months, $LOU. 

Clubs.-One extra copy of the SCIENTIFJC AMERY. 
CAN wil: be .upplied gratlsjore'IJeTY clubofftvesubsct"/.(>e1'. 
at $3.00 each; additional copies at same proportionate 
rate. 

The safe.t way to remit i. by Postal Order. Draft, or 
Expre •• Money Order. Money carefully placed in.ide 

and most RELI. of envelope., securely sealed, and correctlyaddl'Cll8ed, 
, seldom goes astray t but is at the sender's risk. Ad

A. Sehleren a:. 4)0.1 dre •• aii letter. and make all order.,dra� •• ete., pay· 
Ferry St. New York. , able to 

41�1-��r�·'sr.�R�.ton. �'t:rNN &; COo. 
361 Broadway, New York. 

OX'lB::m 

Scientific American Supplement. 
Thi. I. a .eparate and di.tinct publication from 

THE SCIENTIFIO AMERICAN. but i. uniform therewith 
in size, every number containing sixteen large pages. 
THE SCIENTIFIC AMEllIC.A,N SUPPLEMENT I. publi.hed 
weekiy, and illcludes a very'wlde range of content.. It 
present. the most recent paper. by eminent writer. In 
all the prinllipal department. of Science and th' 
U.efuIArt., embracing Biology, Geology, Mineralogy 
Natural Hi.tory, Geollraphy; Archreology. A.tronomy. 
Chemi.try, ElectriCity, Light. Heat, Mechanical Engl' 
neerlng, Steam and Railway Engineering, Milling 
Ship Building, Marine Engineering, Photography 
Tecbnology, Mannfacturing lndu.trles, SarJtary ED' 
gtneering, AgricuJture, Horticu1tuT8t nom[�t1c Econof 
my, Biography, Medicine, etc. A vast amount of fresh 

WITH I'JRBY, RUGG & RICHA RDSON. Manufacturer. and valuable information pertaining to the.e and allied 

BABOIT and ANTI. FRICTION METALS 
of Patent \\' ood Working Machinery of every de.crip· .ubject. i. given, the wbole profu.ely illlliltrated with tlon. Facllitie. un.urpaBBed. Shop formerly occupied engraving •• 

AS MANUFACTURED BY 
bv R. Ball & 1'0., Worcester. Ma ... Send for Catalogue. The most important EwJineering Works, Mechalli.m., 

and Manufactures at home and ab!'os..d are represented 
E. A. C. DU PLAINE, To Bus.aness Men and de.cribed in tbe SUPPLEMENT. 

64 & 66 SO. CANAl, ST., CHICAGO, ILL. • Price for the SOPPLElIlENT for the United State. and 
XXXX Nickel Babbit /,"'t.) Warranted 20 per ct. Nickel. The value of tbe SCIENTIFIC A MERICAN as an adver. Canada, $5,(J() a year, or one copy of the SCIENTIFIC AM. 

PATENTS ��X �l��:l faJ��� e':"��� i�,W':"�';.�i�J'��.�: �l���t tlsin,.. medium cannot be over ... timated. It. circulation; EUICAN and one copy of the SUPPLEMENT, both mailed 
• X GenuineCopperBabblt Warranted 15 p.C. Copper, �0':'�Jbtl,"e'lr1�t;J,.,�'fnt,t�I�\;:t �flte�,::�:r .f��;;��� for one year for $7.00. Addre •• and remit by po.tal 
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A �b�':t\Wit�?'P:B:���1s�1� :;���ers as real Genu. ries, and is read in all the principal libraries and reading . order. express money order, or check� 

MESSRS. MUNN & CO., in connection with the publl
catlon of tbe' SCIENTIFIC AMERICAN. continue to ex· 
amine improvements. and to act as SoliCitors of Patents 
for Inventors. 
�!�n:ri'J t;,��n'i,":::ek.���a���:JFth"� 
preparatlOn of Patent Drawings, Specifications, and the 
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Co. also attend to the preparation of Caveats, CO�rights 
!<;: �lrY!:e��t!.�r;::::ti;. A�\'f�����8S ���ru��ri� til. 18 done 'With iI!>OOial care and promptne ... on very 
_Dable term. 

A pamphlet .ent free of charge, on application. con· 
tainIIlIr fun information about Patents and how to pro" 
cure them; directions concerning Labels, Copyrights, 
DesignBt, Patents, Appeals, Rnissues, Infringements, A8-
.ignments, Rejected Ca.e., liints on the Sale of Pa· 
tents. etc. 

We also 8end,.fruQf cha.-go,a Synop.18 of Foreign Pa. 
tent Laws, .howing the c""t and method of securing 
patents in all the principal countries of the world. 

'BUNN a; CO" lIollcUor. of PaCeD", , • 811 Broadway, Ney York. 
-",�CQ O1I'I"lCllS.-No. i22 and 624 F Street, Pa.... --.,. •• Utlllltr!,let, W� .. .. e. 
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�, BOXing, &c. Tl'JI,them, and convince yourself of MUNN & CO •• Publishers, 
their merits. " MENTION THIS PAPER. 361 Brondway. New York. 

The Ori[inal Unvnlcanized Packin[ 
CALLED THE ST!ND!· Rn-A.ltl.thepacklngbYwhlch 

all other. are compared. 
Accept no packing as JENKINS PACKlNG uuless 

• tamped with our h Trade Mark." 
{Tl "olm Street, N. Y. 

JERKINS BROS. 1�6�'j.�:::�P:i.�� M ».ar •• ra i$., CItI._ 
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To I'Ol'eill'll SlIbscl·ibe .... -Under the facilities of 
the Postal Union, the SCIEKTIFIC AMll:RICAN Is now sent 
by po.t direct from New York, with regularity, to .ub. 
.criber. ill Great Britain India. Australia. and all other 
British oolonies; to France, Austria, BelgIum, Germany, 
Itu •• la, and all other European State.; Japan. BrazlJ, 
Mexico, and all State. of central and South Am .. rlce. 
Terms, when sent to foreig'n countries, Canada excepted, 
$4. gol:l, for SCIENTIFIC AMERICAN. one year; $9, gold' 
for both ScIENTIFIC AMERICAN alli SUPPLEMENT for 
0'1e year. Thi.lnclude. J>().tage, which we pay. Remit 
by DOStal or expre •• money order. or draft to order or 

MUNN & co., 361 Broadway, New York. 
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