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The above are charges per agate hne-about e1 ght 
words per line. 'I'his notice shows the width of the line, 
and is set in agate type. Eng-ravings may head adver­
tisements at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office fiB early as Thursday morn­
ing to appear in next is&ue. 
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is now made in three sizes 
PlUCE. 

The Ori[inal Unvnlcanized Packin[ 1HE AMEnI�AN GLL TELEP!�lm ��. 
CALLED THE STANDARn-;;J�t�:�e:r:c�=p�i-e��iCh I M T BOSTON MASS Accept no packing as JENKINS PACKING unless 95 ILK S • , • 
stamped with our h Trade Mark." , {71 John street, N. T. 

JENKINS BROS 105 Milk !>t.eet, Booton. 
I 18 So. Fourth St., PhaR. 

54 Dearborn St., (Jhlwgo. 

SHIELDS & BROWN 
3faw.ufaCfwrel'l£ a'll.d Sole Prop'l'ietor8 oj 

This Company owns the Letters Patent 
grll,nted to Alexander Graham Bell, March 
7th, 1876, No. 1.74,465, and January 30th, 
1877, No. 186,787. 

N" o. . frllm g tg 1 \ n,�h $�:&l 
No. n u 0 to u 8.00 

I 
Send for catalogue 0 chncks of 

'everv si?e and des.cription to 

_��e C.�_�.hJJtnu {;huck Co., Hal·tf�rd,
_ 
(;�n� 

THE INVl£NTlON OF MACHINES.-

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 jt s licensees responsible for such 
unlawful use, and all the consequence!> 
thereof, and liable to snit therefor. 

I'ATJ<:NT 
JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 Market l:lt., Philadelphia. Pa. 

FOREIGN PATENTS. 
'1' heir Cost Reduced.· 

The expenses attending the procuring of patents in 
most foreign countries having been considerably re­
duced the ob�t,acle of cost js no longer in tlle way of 8 
larl'le proportion of our inventors patent1ng their inven­
tions abl'oad 

t:A N A J) A .-The cost of a patent in Canada is even 
less than tbe cost of a United States patent. and the 

formermcludes the ProvlDces of Ontariu. Quebec, New 
Brunswick, Nova Scotia, Britisb Columbia, and Mani­
toba. 

The number of our patentees who avaiJ themselves of 
the cheap and easy method now otrered for obtaining 
patents in Canada is very large, and is at.eadily increas­
Ing. 

ENC�J,.\ ND.-The new Engllsh law, which went into 
force on Jan. 1st, l885� enab�e8 parties to secure patents 
in Great Britain on very modp-rate terms. ABritisb pa­
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
tlnancial and commercial center of the worM, and hel' 
goods are sent to every quarter of the globe. ' A good 
invention is likely to realize 8S much for the patentee 
iI1 Knflland as his United States patent produces for 
him at hfU'ue, and the small cost now renders it possible 
for almo�t every patentee in this country to secure a pa­
tent in Great Britaiu. where his rights are as well pro­
jected as in tbe United states. 

C)'I'H .;1{ t:O (J "'rtt I1'S.-Patents are also obtained 
on very reasonable term� in France, Belgium, Germany 
Austria. Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, Britisb India 
Austral ia, and the other British Colonies. 

An experience c1' FORTY years nas enabled the 
publishers of 'l'HE SCIEN�IFIC Al\lEltICANtoestuvlish 

competent and trustworthy ag�'lcies in an the principal 
foreign countries. and it bas always been th�ir aim to 
have the business of tho1,r (>�;:ents promptly and proper­
ly done and their inter�('R faithfully guarded. 

A. pamphlet containing a synopsis of the patent laws 
of all countries, includi�g �he cost for each, and othe 
information useful to P4#S-ons contemplatIng'the pro­
curing of l)atents abroad. may be had on application to 
this Office. 

'M 11 N N k C '41 .. Editors and Proprietors of THE SCI­
Jl:NTIFIC AMERICA X • cordial1y invite all persons desirinll 
any information re·ative to patents, or the registry of 
trade-marks, in this country or abroad. to call at their 
offices. H61 Broadway. Examination of inventions, con­
sultation, and advice free. Inquiries by maiJ promptly 
an-swered. 

Address, MUNN kCn., 
PUblishers Rnd Patent SoliCitors, 

am Broadway, New YOrk. 
BRANCH OFFICES: No. 622 and 624�' Street, Pacitlc 

Building, near 7th Street. Washin�on, D. C. 

PATENT.S. 
MESSRS. MUNN &- CO .• in connection with the publi­

catIon of the SCIENTIFIC AMEltICAN. continue to ex­
amine improvements, and to act as SOlicitors uf Patents 
for Inventors. ' 
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Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues. J\l'Isignments. and Reports 
on Infringements of Patents. A II business intrusted to 
them is done with speCial care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application. con­
taining full information about Patents and how to pro­
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Rf'li8Sues. Infringements, As­
sbmments, Rejected Cases, lIints on the Sale of Pa­
tents, etc. 

We also send. free oj charge, a SynopSIS of lforeign Pa­
tent Laws, showing' the cost and method of securiniit 
patents itt all the prinCipal countries of the world. 

DITJNN '" CO., Solleltortl of Pal-en'., 
361 Broadway. New York. 

BRANCH OFFICES.-No. 622 and b"U F Street, Pa­
cltlc l!nlldlng, pear 1tb Street, Washington, D. C. 

A paperbv Prof Hale Shaw, pOinti.ng out what is neces_ 
sary for t6e foutidation of a science of the invention of 
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AMERICAN 8(JPPJ..;JIIE.�T� No. ii4�. Price 10 cents. 
To be bad at tbiS O1Il.ce auqfXODlall.nCWSdea1erS. 

ESTABJ.ISlIED ltAI,F A CENTURY. 

.D'.I.L.lU�."'''''' and STEAM PIPES 
Uedu('es COlulentllstlon of Steam.. 

FOR GAS AND 'W" A'I'ER PIPES. 
Prevents SweatIng and Freezing. 

The 1I.st Non·Conduet or of Heat Rud Cold in the World 
Send for illustrated descriptive Circular, and name this paper. 

143 Worth Street, New York. 
'78 and 80 Lake Street, Chicago. -THE-

ARVIN'S 
IRE &J3URGLAR S Sctenttle EPPS , 

llAVE NlA:JEN!.fp�avEMENiS 
Mal FOUND ��HER "tAKES 
THAT Will WELL REPAY AN 
INVESTIGATION 
Byil"\.OSe:O��I�E 10 SECURt 
THE BEST SAFE 

MARVINSAF£ co. 
NEW YOR�, PHILADELPHIA, 

LONDON. ENCLAND. 

CRATEFUL-COMFORTINC. 

COCOA 
To Business Men. 

Jl1UNN & co., .'nblisl .. ,rs, 

361 Broadway, New York. 
-----------.:--------� - .. --

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

:n.UBBE� G-OODS, 
�FOR� 

DIECHANICAL and DIANUFACTURING PURPOSES. 
The Largest and Most Extensive Manufacturers in America. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 

New Franelllleo. Toronto. 

. SHAFTING, PULLEYS, HANGERS, AND GEARING • 
Get estImate from ChrIstiann MachIne Co., 

206 No. 4th Street, Pluta., Pn., before ordering. 

------"".,-,-,--"'--�--.--

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers, M�­

chanics, Builder8, men of leisure, and profe�sional 
men, of all classes, need good books in the line of 
their respective C1tllings. Our' post office aepartment 
permits the transmission of books through the mails 
at very smaH cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has just been published for free 
circulation at the office of this paper. Subjects clas­
sified with names Qf author. Persons detiiring a 
copy, have only to ask for it, and it will be mniled to 
them. Address, 
MUNN & CO., 361 <Uroadway, New York. 

FIRE AND W i.TER-PROOl!' BUILDING FELT, 
FmE-.PROOF PAINTS, STEAM PACKINGS, BOILER 

COVERINGS, ETC. 

Samples and descriptive Price List free by mail. 
H. W. JOHNS IoI'F'O: CO., S7101AIDEN LANE, N. T. • 

ROSE POLYTECHNIC INSTITUTE, 
TERRE HAUTE < • I A School of Engineering. 
Well endowed, "pped departments of Mf?ch-
anieal and Civil ring, Electricity, Chemistry" 
and Drawing. ps flnd !,auoratories. 
ForUatalogue, ENln;NHALL, Pres. 

Menti\li tblll paper. 

WrrHERBY, RUHG & RICHARDSON. Manutac!,urers 
of Patent \\' ood Working iHach1nery of every descrip­
tion. FacUities unsurpassed. Shop formerly occupied 
bv R. Ball &; co., W orooster. Mass. Send for Catalogue. 

Bl:ST .. lid lIIost HEI.I­
.\ n I.E for swift runll'.ng. 

Cha�. A. �thierfD & Co. 
I. Ferry St., New York. 

416 Arch St, Pblla. 
81; �'ederal St., Boston. 
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SOLID EMERY WHEELS.-BY T. D. 
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tte whE'elR at Stroudsbur�. Best working speeds for 
emery wheels. Bun�ting of emery whee ls. Tests for 
emery whee18. {�omparative merits of Amerjca.n and 
English emery wheels. With 2 engravings. Contained 
in l:lCfE"'rlJrIC AMEnICAN SUPPLEMENT. No. ii3S. 
I'rice 1U cents. '1'0 be hact at tbis Office and from all 
newsdealers. 

VULCANITE EMERY WHEELS. 
Made SOLID of the Celebrated 

WELLINGTON lft:ILLS EMERY. 

SUPERIOR TO ALL OTHERS. 
Thon8and� of mllnnfacturers tlllltify to its being the !iiltroDIl­e .. t. moot Pl1l'nble. and Healthiest Emery Wheel made. 
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THE SCIENTIFIC AMERICAN ARCHI-

sUbjects. 
A special feature is the presentation in 

each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen­
sive. Drawings in perspective and in 
color are given, togethf'r with full Plans, 
Specifications, Oosts, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and usefur suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end­
less series of the latest and best examples from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer­
age, Piping, Lighting, Warming, Venti­
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex­
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are deEcribed and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work h;:tve won fvr it 
the Largest Circulation of any Archi­
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO., Publisbers, 

361 Broadway, New York. 

Building Plans and SpeCifications. 
In connection with the pUblication of 

the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, D wellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex­
perienced architects. 

Those Who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under­
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

MUNN & CO., 

Pl.1:Tl.V& �ET <>r �Ft. Y'_ 361 Broadway, New y�rk. 
====ICUTS COOL and FREE. \ ___ _ 
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