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The Ori[inal Unvnlcanized Packinu THE AM�RI�AN nLL TELE�R�NE ��. 
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lllent, 8S the letter press. Advertisements must be received at publication office as early 8S Thursday morn­
injii( to appear in next issue. 

USEFUL BOOKS. 
Manufacturers. Agriculturists. Chemists. Engineers, Me­

chanics. Builders, men of leisure. and professional 
men. of all classes, need good books in the line of 
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Accept no packing as JENKINS PACKING unless 

, stamped with our '"Trade Mark." {Tl John Street, N. Y. 

JENKINS BROS 106 MHk �tree-t, Bo_ton. 
. �'l8D�!t:��hS��;'Jh��':io. 

Steam! Steam! 
We build Automatic Engines from 2 to 200 H. P., 

equal to anything in market. 

A Jdtrge Lot of 2, 3 and 4·H. Engines 
With or without boilers, 10'W Cor cash. 

B. W. PAYNE &, SONS, 
N.Y. 

TABASHEER, RELATION OF TO MIN-
eral Substances.-An account of a curious substance 
secreted by the bamboo. Its physical properties and 
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AMERICAN SUPPLEMENT, No . .1)9;'). Price 10 cents. 
To be had at this office and from all newsdealers. 

CEO. W. MARBLE, Sole Manu­
facturer of TO.; ACtin; WRENCII. 

their respective calUngs. Our post office department Mention this p8,ller. 
permits the transmission of books through the mails ---__ ..:.... ______________________________________ _ 

The best made. a.llsteel. and warranted, 8 siZes. 
28 to 32 South Canal Street, Chicago, U. S. A. 

at very small cost. A comprehensive catalogue of 
useful books by dilIerent authors, on more than fifty 
different subjects. has recently been published for 
free circulation at the Office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy. have only to ask for it. and it. will be mailed 
to them. Address, 
MUNN & CO., 361 IIroadway, New York. 

, ::;-! -; ! T!GHT &SLAGK BAR,REL�lACHINE�Y 
_ ',,\ �"I "JLJASPECIALTYB\.r� 
-- ,.:: JOHN GREENWOOD &CO ROCH ESTER N Y 

ICE-BOATS - THEIR CONSTRUCTION 
and management.. With working drawings, df'tait3, and 
directions in full. Four engravings, sbowing mode of 
construction. Views of the two fastest ice-salling boats 
u8pd on the Hudson river in winter. By H. A. Horsfall. 
M.E. Contained in SCI"F.NTIFIC AMERICAN SUPPLF.­MENT.1. The same number also contains the rules and 
regulat.ions for the formation of ice-boat clubs, the Bail­
ing and management of ice-boats. Price 10 cents. 

ES'fAHL1SllED HAL}' A CENTURv 

DIRVIN'S J'-FIRE &BURGLAR 

SAFES 
u. �E MANY ,,'1'tO 'L� . PA,1E'.'''lMPROVEMEN1S 
ROT rOUND ��HEFt"'tA,K,�S 
THAT Will WEll Rf:PAY AN 
INVESTIGATIO N 
BY Tl\OSEo��I�E TO SECURt 
THE BEST SA'FE 

MARVIN SAFE CD. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi' 

cat10n of the SCIENTIFIC AMERICAN. continue to ex­
amine in) provements, Rnd to act as Solicitors of Patents 
for Inventors. 
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�:.��Jlncknt�Jr�r� preparntwn of Patent Drawings. Specifications, and the 

proseCution of A ppHcations for Patents in the United 
Stn.tes, Canada., and Foreign Countries. )lesBrs MUDn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues. Assi�nments. and Reports 
on Infrin�ements of Pntents. AU business int.rusted to 
them is done with Apecial care and promptness, on very 
re&8onable terms 

A pamphlet sent free of charge, on application, con-
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Designs. Patents, Appeals. Rflissues, Infringements. As­
si.�nments. Rejected Cases. Hints on the Sale of Pa­tents, etc. 

We also send, .r .. fJfJ of CMTge, a SynopsIs of l"oreign Pa. 
<tent Laws, showing the COAt and method of securin� 
patents in all the principal countries of the world. 

MlJNN &: CO., Solicitors 01 Patent_, 
361 Broadway, New York. 

RUBBER BELTING, PACKING, HOSE, 
AND ALL OTHER KINDS OF 

B.UBBER. GrOODS, 
--FOR--

MECHANICAL and MANUFACTURING PURPOSES. 

The Lanrest and Most Extensive Manufacturers in America. 

THE GUTTA PERCRA AND RUBBER MFG. 

~ 
PATENT 

J PI�n�r�!�!Li���e!e��� lb. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 Market !;t., Philadelphia, Pa. 

LIGHTNING CONDUCTORA.-DESORIP­
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engravin2's. Contained in SCIENTIFIC AMERICAN SUP­
PLEMENT, No. ;')96. Price 10 cents. To be had at this office and from an newsdealers. 

©1�CARY&MOEN� 
,sTEEL WIRE Ofc�£SCRIPTION � � 
234 W.29.ST. EVER &STEELSPRINGs. NEWYORKCITY 

BARREL, KEG, 
Hogshead, 

.AND 
STAVE DIACHlNERY. 
Over 50 varieties manU­

factured by 
E. & B, JIDLMES 

Chamfering, Howeling, and Crozing. BUFFALO, N4 Y. ' 

GOLD MEDAL, PARISt 1878. 
BAKER'S 

Broakfast Cocoa. 
Warranted absolutely pu .. e • 

Cocoa, from which the·excess of 
Oil has been removed. It has three 
time8 the 8trengtk of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi .. 
cal, costing lesB than one cent a 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 

as for persons ;n healt�. 
SOld by Grocers everywhere. 

W. BAKER & 00., Dorchester, Mass. 

VELOOITY OF JOE BOATS. A COLLEU 
tion of interesting letters to the editor of the SCIENTIFIC 
!�:��tJ�o��� ��a

s
�'h� °rt 

t
r.
e 

�g��
d
t���

e 
J!r"a'lis, '::''li 

faster than the wind which propels them. IlImtrated 
with 10 explanatory diagrams. Contained in SCIENTIFIO 
AMERICAN SUPPLEMENT,No. 214. Price 10 cents. To lie had a10 thisQllice and fromallneWBdealers. 

PATENT nI�HT� r�R �AtE. 
APPARATUS FOR BUILDINC 

��N�RETE BUIL�IN�� AN� WALL�. 
County Rights, $50. State Rights, $500. 
See descriptive notice in SCI. AMERICAN. May 22, 1886. 

Send for circulars. Ransome.402MontgomerySt'j S.]'.Cal. 

==--� AND FINE GRAY IRON ALSO STEEL �ALLEABLE:i' CASTINGSFROMSPECIAL 
R

NS 

DEV-LI-N i,CO FIN£ TINNING ��1\1rE 
S UIi FINISHING. NN THO� LEHIGH AVE & AMERICAN 51 PHILA 

Shafting and Gearing Textile Maohinery, 
, ELEVATORS, ETC. 

I THOS. WOOD & <':0. 
2�d and Wood :-lot8., 
Philadelphia, Pit. 

RUBBER' BEL TIN C , PAC KIN C, 
Oldeat and LBl"geat Manufacturera In the United Statea. 

HOSE. 
VULCA.NIZED RUBBER FABRICS 

For Mechanical Purpo_e_. 

A:l.r Brak.e �OBe , 
IfI'u- T��l rI'Jt,( 
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A Specialty. 
RUBBER MATS, 

RUBBER MATTINC 
AND STAIR TREADS. 

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 
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© 1887 SCIENTIFIC AMERICAN, INC. 

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 
unlaw ful use, and all the consequence!! 
thereof, and liable to suit thprefor. 

H. '\N. JOHNS' 
ARSABoEES�O'SlC 

C OVERING{3. 
For Furnaces, Hot-Air Pipes, etc. 

FIRE·PROOF. NON·CONDUCTING. 
33% ofFnel Saved. Has no Odor. 

All of the heat is carried to points desired and 
not wasted in cellars and flues. 

H. W. JOHNS M'F'G CO., 
NEW YORK. 

OF TH1lI' 

J dtnfifit �lUtdcau 
FOR lSSS. 

Popular Stientifie Paper ill tile Wor Id. 
Only $3.00 a Year, inchtdifll< Postage. Weekly. ;)� Numbt'r8 n Year. 

ThiN widely circulated and splendidly Illustrated 
paper is publ1stf'd weekly. Every number contains six­
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discoveries, 
represelltin� Engineering Works, Steam �1 Hchinery. 
New Inventions. Novelties io MechaniCS, ManufHctures. 
Chemistry,l£Iectricity Telegrapby, Pbotography, Archi­
tecture, Agriculture. Horticulture, Natural llistory, etc. 

A II (:Iasse@ of II rader. find in the SCIENTIFIC 
AMERICAN a popular "e�1Lme of the best scientific in· 
formation of the <lay; and it is the aim of the publishers 

present it iD an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal a1fords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Tenus 0( SlIb@cl'iption.-One copy of the SCIEN­
TIFIC A.)IERICA N will be sent for one uear-52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada. on receipt. I)f tln'ee dollnl'" by tbe pub­
lishers; six months, $1.50; three months. $1.00. 

Club •. -One extra copy of tbe SCI"NT1FIC A�IERJ· 
CAN wil be supplied gratis for every club Of Jive SUbsCrlbeT8 
at $3.00 each i additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft. or 
Express Money Order. Monoy carefully phwed inside 
of envelopes. securely sealed. and correctly addressed, 
seldom goes astray, but - is at the sender's risk. Ad­
dress all letters and make all orders, drB1'ts. etc., pay­
able to 

2!.I:UNN &; CO., 
361 Broadway, New York. 

'Z':F.f:E 

Scientific American Supplement. 
This is a separate and distinct publication from 

THlI: SCIll:NTIFIC AM gRICAN. out is uniform therewitb 
in size. every number containing sixteen large pages. 
THE SCIICNTIFIC Al\IER1CAN SUPPLICMICNT is published 
weekly, and includes a very wide ran�e of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embraCing .Biology, Geclo,(y, Mineralogy 
Natural History, Geography. A rchreology. Astronomy, 
Chemistry. Electricity, Li�ht. Heat. Mechanica] Engi­
neering, Steam and Railway Engineering, Mining, 
Ship Building. Marine Engineering. Photogr:lphy, 
· ... ecbnology, Manufacturing Jndustries. SarJtary En­
gineerin�, Agriculture, Horticulture, Domr.�tlC' Econo­
my. Biography, MediCine, etc. A vast amuunt of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illnatrated with 
engravings. 

The most important ETl'Jineerinq Works, Mechanisms, 
and Manufactures at home and ab:ros.d are represented 
and described in the SUPPLEMENT. 

PriceJor the SUPl'L1l:MENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIF[C AlIl­
EH.1.CAN and one copy of the SUPPLIl:MICNT, both mailed 
for one year for $7.00. Address and remit by posta] 
order. express money order. or check, 

llIU,NN & Co., 361 Broadway;N. Y., 
Publishers SCIENTUl'1C AMEUlCAN. 

'J1o .iforeisrll SUb8CrilJel'fII.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to soo­
scrihers in Great Britain. India, Australia. and all other 
British colonies; to France. Austria, Belgium. Germany, 
KU8sia. and all other European Statesj Japan. BrazlJ. and 
aJl States of Central and Soutb America. Terms, when 
sent to foreign countries, Canade and Mexico. excepted. 
$4. goa, for SCIENTIFIC AM I<:RICAN, one year; $9, gold' 
for both SCIENTIFIC AMERICAN ani SUPPLEM"NT for 
O'le year. This includes pcstage, which we pay. RemIt 
11 r DOstal or express money order, or draft to order of 

MUNN & CO .. 361 Broadway, New York, 

PRINTING INKS. 
THE .. Scientific Americar.. .. is printed with CHAS 

ENEV.JOHNSON & CO. 'S INK. Tenth and Lom. 
bard Sis .. Phil a, and �7 Rose St� opp, D1l811o St" N. Y, 
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