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Inside .·nge, each insertion - - - 75 cents R line. 
Back Palle, eacb insertiou • • •  $1.00 n line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter pI'ess" Adver­
tisements must be received at publication qffice as early 
as Thursday morning to appear in newt issue. 

A PLAIN BRACE, A RATCHET BRACE, 
A DRILL BRACE, ALL IN ONE. 

$titufifit �tUtritllU. [APRIL 17, 1886. 

RUBBER BEL !!���RK�S�CKINC, HOSE, THtAMtnI�AN�tttTtttrH�Nt��1 
R.UBBE.R. G-OODS, 

FOR 
MECHANICAL AND MA NUFACTURING PURPOSES. 

The Largest and Most Extensive Man ufacturers in America. 

THE GUTTA PERCHA AND RUBBER MFG. CO., 
New York, Chicago, San Francisco, 'l'oronto. 

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. 

Material, Style, Finish, Durability, in 
all respects this Brace is warranted to be 
tbe best in any market. Sent by lIlail, 
postage paid by us on recei]>t of $3.00. 
Most Hardware dealers will furnish it at 
tbe same price. MILLERS FALLS CO. I 
No. 74 Cbamber St., New York. 

. 

Colnm bia BiCYCles and Tricycles, 
Re(luction in Prices and Many 

Improvemen ts f or 18Sti. 
New Spring Catalogue Seu t Free. 

The POPE 1lI FG. CO.,597 Wasbington St., Iloston 
��I.I.lo��IOII .. By��� 1f�:'�!bl!�a���t��o�

w 

The transmission of Speech by all kllown 
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 consequences 
thereof, and liable to suit therefor. To Business Men. 

The value of the SCIENTIFIC AMERICAN as an adver­
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo­
ries, and is read in all the principal li braries and reading 
rooms of the world. A business man wants something 
more th�n to see his advertisement in a printed news� 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent infiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in wbich you decide it is 
for your interest to advertise. Tbis is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small Circulation th:tniEl allow� 
ed on the SCIENTIFIC AMERICAN. 

}'or rates see top of first column of this page, or ad .. 
dress 

MUNN & CO., Publisbers, 

361 Broadway, New Yorl" 

B:W.�JOHl(S' *SABo[ES�O'S� 
� Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements. Etc. Samples and Descriptive Price Lists Free. ' 

II. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 
17 5 Randolph St., Chicago J 170 N. 4th St., Philadelphia. 

DOUBLE BOATS.-TWENTY-ONE IL-
lustrations of patented double boats, the general con­
struction and p'lan of which are so clearly shown as to 
need no detaIled description. Name of patentee and 
date of patent accompanying each diagram. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. �32. 
Price 10 cents. To be bad at tbis office and from all 
neWSdealers. 

COLORS RED AND BROWN, 
r*l}N���Wo��Olf�6lW8�l �:(}:lb \%Ic'k 
WALLS. &0. Made of Pure Linseed Oil and highest 
grades of Iron Oxide. Send for Oircular. Address 

74 Co:ia�t �t'!'!r. �!JYork. 
RE;u)Y ROOFING, for new roofs. 

LJ;:A'!'UER BE","Il\'G 
be�t and m0st reliable Belt 
ever introdneed. Made by 

"," C.A.8CHIEREN&CII. . 17 Ferry St-, New York; 416 
Arch St., Philadelphia; 8ti l!'edera18treet, Boston. 

REPAIR OF BOILER TUBES.-BY 
F. W. Eicbbolz. A very valuable paper. How to repair 
leaky tubes. How to remove worn�out tubes. How 
to repair tubes in service, and put them in place again. 
Illustrated with 11 figures. Cohtained in �CIE�TIFIC 
AMERICAN SUPPI�EMgNT, No. 467'. Price 10 cents. 
1'0 be bad at thiS office and from all neWSdealers. 

ALLEf'U-'LE: 7 CA5TINGS FF\��CIALTE:RNS 
r.tA�D:'6 FI��,����� JAPANN,E�� 

�" - 1\"0 AND FINE GRAY IF\ON AL 0 STEEL 

J rHO LEHIGH AVE l< AME�CAN ST PHllA � 

INTERNATIONAL INSTITUTE FOR 
Liq ue��aNr2e.-I ����9. Ne��� · 

ICE-BOATS - THEIR � CONSTRUCTION 
and mana�ement. With working drawingst dptai}3, and 
g;;:s1���tU:::. 
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used on the Hudson river in winter. By H. A.. Horsfall, 
M.E. Contained in SCIENTIFIC AMEIUCAN SUPPLE­
MENT,1. The same number also contains the rules and 
regulat.lons for the formation of ice-boat clubs. the sail. 
Ing and management of ice-boats. Price 10 cents. 

"VVDIL .A.� �.A.:EL:R-XS. 
l-rovJdellce. U. J. (I'nrk St.) Sixminutes'walkWestfromstation. 

Orle-Inal and Only Iluihler 01 rbe 
HARRIS-CORLISS ENCINE, 
Witb Harris' Pat. Improvements. from 10 to 1,000 H. P 
Send for e·opy Engineer's and Steam User's 

Manual. By .t.W. Hili, M.E. PrlceSI.25. 
MENTION THIS PAPER. 

PATENTS. 
MESSRS. MUNN & CO., in connection witb tbe publi­

cation of the SCIENTIFIC AMERICAN, continue to ex .. 
amine improvements, and to act as SOlicitors uf Patents 
for Inventors. 

In this line of business t.bey bave had forty one years' 
experience, and now have unequaled facil ities for the 
preparation of Patent Drawings, Specifications, and the 
�r�t:�,
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on Infringements of Patents. All bUSiness intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con-
��i��n
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DeSigns, Patents, Appeals, Reissues, Infringements, As .. 
signments, Rejected Cases, Hints on the Sale of Pa .. 
tents, etc. 
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patents in all the principal countries of the world. 
M1JNN &: CO., Solicitors of Patents, 

361 Broadway. New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa­

oHIo BUilding, near 7th Street, Washington. D. C. 

1'RAINING F OR MECHANICAL ENGl-
neers.-A paper by Prof. G. I. Alden, treating of tbe 
ends which eng ineering schools must aim to secure in 
order to meet the grOWIng dem:tnds of the profession. 
Contained in SClENTIFIC AMERICAN SUPPLEl\1 ENT, 
No. 46:.!. Price 10 cents. To be bad at tbis office and 
from all newsdealers. 

E
VA.PORATING 
FUn treatise on im roved 
metbods, yields, prOfi�JlriCeS 
and general statistics, .r REE. 

AMERICAN MAN'F'G CO. 
P. O. BOX R. WAYNESBORO. PA. 

poses.-A paoer by Prof. C. E. Munroe. U.S.N.A., dis .. 
cussing Borne recent experiments on the use of high 
explosives for war purposes. Contained in SCIENTIFIC 
AJ.IlunCAN SUPPLEM(!}NT, No. 47'4. Price 10 cents. 
To be bad at this office and from aU newsdealers. 

t'HE DINGEE &; CONARD CO'S 

ROLS-E!MS 
Our Great Specialty is gTowing and distributing 
ltO�ES.We have all the latest novelties and finest 
standard sorts, in different sizes and prices to suit all 
W�;�nd <:;�n:f,?t ��::st a:f;l�et� �ail

h
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Offices, purchaser's choice of varIeties, aD. labeled. 
3 TO 12 PLANTS S I 58 to 515 

• per Huudred. 
according to value. Two year Roses by express. OUf 
r3.rre�uilfi:ll:8 f)1Wc';

eiFTha�y ����iiiJ F6&�; 
Rose Growers. West Grove, Cbester Co. Pa. 

4JLARK'S DRYING, VENTI· 
L!TlNG and EXHAUST 

F.A.l.VIS. 
Most Effective. 

Andrews' Office & Bank Desks 
The finest work in theU. S.; kiln 

dried lumber. All work guaranteed. 
OPERA CHAIRS, School Desks, Globes. 
A.K.Andrews & CO. i;5 ������t�,;:,�;!: 

PATENT 

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

HAND, BURR & CO., 
6Hand 616 Market I't., Philadelpbia, Pa. 

LUMINOUS PAINT.-DESCRIPTlON 
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less. Contained in SCIEl\TIE'IC AMERICAN SUPPLE­
MENT No. 497. Price 10 cents. To be bad at tbis office 
and from all neWSdealers. 

BOXWOOD AND ITS SUBSTITUTES. 
-A paper by J. R. Jackson, enumerating and describing 
the various woods that have been proposed as a substi­
tute for box. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT No.497. Price 10 cents. To be had at 
this office and from all newsdealers. 

MODERN BRONZE ALLOYS.-A PA-
per by P. E'. N'Jrsey, C.E., presenting some valuable 
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ancients. Composition of bronzes. Phosphor bronze 
and its applJeations. Silicium bronze. Manganese 
bronze. Delta metal. :Phosphor-copper. Phospho .... 
manganese bronze. Phosphor .. lead bronze. Phospbor­
tin. Aluminum bronze. Silveroid. Cobalt bronze. 
��J�i
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all newsdealers. 

VOLNEY W. MASON & CO" 
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

I'ROVIDENCE, It. I. 

OF 

J dtutifit �tUtri'llU 
FOIt 1886. 

Popular Selentific Paper In the World. 

Onb' $3.�Oa Year, including Postage, Weekly 
l)� Numbers a Year. 

Thi" widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six­
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New InYentions, NOTelties in MechaniCS, Manufactures, 
Chemistry.J<:lectricity Telegrapby. Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc. 

HARRISON CONVEYOR!-

All Classes of Readers find in tbe SCIENTIFIC 
AMERICAN a popular resume of the best SCientific in­
formation of tbe day; and it is the aim of the publisbers 
to })resent it in an attractive form, a voiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it Circulates. 

Ha!'Ming Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&'c. 
g���i�.1 BORDEN, SELLECK & co.,{Ma��'},':.rs,}Chicago, III. 

Terms of SUb8Cl'iption.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber ill tbe United States 
or Canado, on receipt, of thl'ee dollars and twentY' 
ceut. by the publishers; SiX months, $1.60; three 
montbs, $1.00. 
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IC E-H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
Illustration of cold house for Rreserving fruit from 
season to season. 1'he air is kept dry and pure through .. 
out the year at a temperature of from 34° to 36°. Con� 
tained in SCIENTIFIC A:\l ERLCAS SUPPLEMENT No. 116. 
Price 10 cents. To be bad at tbisoffice and of all news. 
dealers. 

GOLD MEDAL, PARIS, 1878, 
BAKER'S 

Broakfast Cocoa. 
Warranted absolutely pure 

Oocoa, from whicb tbe excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi .. 
cal, costing less than one cent a 
cup. It is delicious, nourishing, 
strengthening, easily digested, and" 
admirably adapted for invalids a. 
well as for persons in healtb. 

Sold by Grocers everywbere. 

W. BAKER & CO., Dorchester, Mass. 
HYDROPHOBIA.--A PAPER BY DR. 
G. Vaillant, giving his experience with slmaba cedron 
as an antidote to hydropliobia. Contained in SCIEN­
TIFIC AMERICAN SUPPLEMENT. No. 468. Price 10 
cents. To be had at this office and from all newsdealers. 

Clubs.-One extra copy of tbe SCIENTIFIC AMERI­
CAN will be supplied gratisforevery clubofftve8ub8crib ers 
at $3.20 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed 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, drafts, etc., pay .. 
able to 

J::v.l:"O'NN cSt; CO., 
361 Broadway New York. 

T � E  

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

WITHERBY. ROliG & RICHA RDSON. Manufacturers THC SCIENTIFIC AMCRICAN. but is unlform tberewltb 
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tlfd in size, every number containing sixteen large pages. 

bv R. Ball & co .• Worcester, Ma�s. Send for Catalogue. THIU SCIENTIFIC AMERICAN SUPPLICMENT is published 
weekly, and includes a very wide range of contents. It 

ARCHITEC1'URAL PER S P E C T I VE presents the most rooent papers by eminent writers In 
f
Q
OJa��, ���i��' tJ'y·t*. 2. ����t�

f :�,!,,�';,ai �IT't��'i:'t all tbe prinCipal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy. ���� ������E�s¥�r

e
k.

priPr��de $3.£Xf.
eceipt of price by Natural History, Geography, Archreology. Astronomy, 

"---�.-- .. -----___________ . ______ _ __ Cbemistry, ElectriCity, Light. Heat, Mechanical Engl-
neerlng, Steam and Railway Engineering, Mining, 

I Shi p BUilding, Marine Engineering, Photography, 
Technology, Manufacturing IndustrIes, Sanitary En­

I gineering, Agriculture, Horticulture, Domest1c Econo. i my, Biography, Medicine, etc. A vast amount of fresh 
, and valuable information pertaining to these and allied "------ ----- -- I subjects is given, the whole profusely illustrated with 

A NEW HYDRAULIC MOTOR.-FULL engravings. 
description, with nine illustrative f:l�ures, of a nove) The m08t imp(,,.tant EnlJineerina Works, Mechanisms, 
hydro motor devised by Mr. Yagn for irrigating and and Manufactures at home and abroad are represented 
�t�1��I����i,�����0.

C�fI3!n��i�ne �8I�:�t
I
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I9rt-�E�8Aa:t and described in tbe SUPPLEMENT. 
this office and from all neWSdealers. Price for the SUPPLEMENT for the United States and 

Barnes' Foot·Power Machinery. 
Complete outfits for Actual Worksbop 
Business. Read what a customer says: 
c���r�:!�:�
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not see how it can be produced at such 
low cost. The velocipede foot-power ���i��ho feeg

d
a:t. 

a�d 
C�t :UU::;t 

Si�:ri!� 
little tired as i'l I had been walking 
around." Descriptive Ca,talogne and 
PriceUst Free. W.F. &JOHN BARNES 
CO. Address 1999 Maw 8t., Rockford, Ill. 

tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. (Jon" 
tained in SCIENTIFIC AMEHICAN SUPPLEMENT, No. 
46<1. Price 10 cents. To be bad at tbis office and from 
all newsdealers. 

Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM-
EltiCAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check. 

lUUNN & Co., 361 Broadway, N. Y., 

Publisbers SCIENTIFIC AMERICAN. 

�----------------------------�- . ------�--�--�- --------------

'1'0 jo'Ol'ehrn SubsCl·ibel's.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, witb regularity, to sub­
scribers in Great Britain. India. Australia, and aU other 
British colonies; to France, Austria, Belglum, Germany. 
RUSSia, and all other European States; Japan. BrazlJ, 
Mexice; and all States of Central and South America. 
Term�, when sent to foreign countries, Canada excepted, 
$4, golil. for SCIENTIFIC AM ERICAN, one year; $9, gold, 
for botb SCIENTIFIC AMERICAN an� SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal or express money order. or draft to order of BLAKE'S IMPROVED PIPE HANGER. 

]���'i'm'.�' IT IS THE CHEAPEST AND REST HANGER IN THE JIIARKET. 
It saves many expensive Blacksmiths' Jobs. Can be attached to pi� when in 
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:TENX:I:NS :SEOS .• SOLE .AGENTS. 
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PRINTING INKS. 
rnHE "Scientific American" is printed with CHAi!. 
.L ENEU .JOHNSON & CO.'S INK. Tent.h and Lom. 
bard Sts., Pbila., and 47 Rose St., opp. Duane St" N. Y. 
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