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THE CONTINENTAL IRON WORKS, 

Inside PaRe. each insertion Go - - -: a cents a line. 
Back Pall'e, each in .. errion - - - 81.00 a line. 

The above are charg-es per ag-ate hne-about eight 
words per line. This notice shows the width of the line, 
and is set in ag-ate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at pu"blicatio.n office as early as 'llhursdaymorn .. 
mg to appear ID next Issue. 

�ENT STAR HACK SAW. '* 
NO S. � 

Tbis Hack Saw Frame will hold hlades of aJl lengths 

:a�<><>:K.x..Y"JSr, l.V. Y"., 
SOLE MANUFACTURERS 0);' 

CORRUGATED BOILER FLUE'S 
Under their own patents and those of SoA:\lS0N FOX of IJeeds, England. 

MADE IN A LL SIZES, WITH l!'LANGED OR PLAn: ENDS. 
pr Take Ferry from 10th or!e3d St., N. Y., to Greenpoint. All 

from 2 to 12 inChes. By using- the extra clamp, as seen 

�!!!!'!!I!I in the cut. it will hold and use up all the broken pieces 
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in market. Price of frame. $1. Clamp. 10 cents. Post- '\�ith saw for cutting metals. Saves all the broken 
age. 25 cents. Sent by mail Dn receipt of $1.35; or may hack-saw blades. In use over two years in all parts of 
be bought at the hardware stores. ��t�'61A
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lU)).LERS FALLS CO., Extra blades8�" x�", "Star." 7 cents each. 70 cents per 

93 Reade Street, New York. dozen. by mail. Blades 8" xl"," Stubs," 3.!) cents euch, 

-r-H-E-K-O--O' AK CAM ERA b
Y
N'ri'U·o1?l;N

O
Yl�VG��miKS, Noroton, Conn. 

lUak<>" 100 In�talltaneons Use Adamant Wall Plaster 
Pictul'elii by simply pressing a 
button. Anybody �Hn use it who 
Can wind a watch. No focusing. 
No tripod. Rapid Rectilinear 
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be u:;,ed �ndoors. 

on of IJnbol' 
can finlsh 

own pictures, or 
send them to the fac­
tory to lw finished. 

Morocco covered Ca­
mera. in ha n d s o m  e 
s o l  e- J e at h e r  cuse. 
loaded forIOO pictures, 

A3-f.. Sept. 1;). '88. 
Price, 81.1-'i .. (4). tt." .'R1II""'. JfIl:�.fJO • . 

� , 

ThQ Eastman Drv Plate & Film Co. 
ft'Q ..... rn:::8Ler, .... 'I. .15 Oxford St., London. 

Send for ropy of Kodak Primer 1dth Kodak Photo(1mpll. 

Principal Pacific Coast KOnAK AlI'ellcy, 
SAM C. PARTRIDGE, 529 Commercial St., San Francisco. 

LUNKENHEIMER'S 
GLASS BODY 

OIL PUMP 
A Reliable Auxi:iary to a Sight 

Feed Lubricator. 

Cincinnati Brass Works, 
�INCINNATI, OHIO. 

THE COP YING P AD.-HOW TO MAKE 
and how to usp: with an eng-raving. Practical directions 
how to prepare the gelatine pad, ar.d also the ttDLineink 
by whid1 'oe {;f)}J1es are Il1ad�: how tu apply ttH� written 
l5����;ge��� ��?iX��';I�O At��it�gAi
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J: 43�. Price 10 cents. For sale at this o�nce and tJY.All 

newsdealers in all parts of the country� 

EOl' Anti-Friction Bearings, of 
Best Cntilt Steel. Hardened, 
Ground, Dud Burnished, from 
3-161n. to 2 in. diameter. 

In quality and density of metal, in uniformity of temper. :lDd in ac­
curacy and nicety of finish warrant­
ed unequaled. 

� Samples and prices an applica ... 
timl. 

ROiling-Machine Co., Flt.hburg, Ma ••• 

THE MODERN ICE YACHT. - BY 
GPo. W. Polk . .ft new and valuable paper. containing 
full pract�cal directions and specifications for the con­
stnwtion of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en .. 
gravings drawn to scale, showin� the form, position, 
and arrangement of an the parts. Contained in SCIEN­
TIFIC AMEHI(,A� ':'.L""PPLEMEN'l', No. 6'l4. Price 10 
cents. To be hal at this office and of an newsdealers. 

Address JOlllli A. ROEBLING'S SONS, Manufactur­
ers, Trenton, N. J. , or 111 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 
INV ENTORS and others desirin4 new articles manufac­
tured and introduced, address P. O. Box 86, Cleveland, O. 

� '--- 1'1. t:lL AND FINE GRAY IRON AL!;O STEEL ALLE�E: 7 CASTINGS fROM SPECIAL E RNS 
, :"".�Of.VLlN1!(Co:i '��.��,���J�,f!'� 
J ll11/1'P 'LEHIGH AVE &; AMERICAN ST PHILA � 

PATENTS. 
MESSRS. i\J.UNN & CO., in connection with the pUbli· 

catlon of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements. Rnd to act as SoliCitors of Patents 
for Inventor!o!. 

in t hl� line of bUSIness they have had !ort'U-lJne years experience. and now have 'U7l equaled facilities for th e 
preparHtlDn of Patent Drawings, Spe-ci tlcatioI!8, and the 
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on Infringements ot' PRtents. AU business intrusted to 
them is done with f-lpecial care and promptness. on very 
reasonable terms 

A pamphlet sent free of charge. on application. con" 
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Designs, Patents. Appeals. Rflissues. Infring�ments, As .. 
8ignments. Rejected Cases. Hints on the 8ale of Pa.­
tente.etc. 

We also send . .free a! charge. a Synopsls of }!'oreign Pa­
tent Laws, showing the co�t and method of securing 
patents in all the prinCipal countries of the world. 

M.JNN & CO., Solicitors of PalenU, 
361 Broadway, New York. 

-IT IS-
Hard, Dense & Adhesive 

-DOES NOT­
ClIECK or CRACK. 

It is impervious to wind, 
water, and disease germs. 

It dries in a few hours. 
It can be applied in any 

kind of weather� 
It is in general use. Licen­

ses granted for the mix­
ing, using, and selling. 

Addresl'l, 
ADJ.JiU.NTMI'U. Co. U E. G]<:NE8E�)1.1�T: 1. 

WATCHMAKERS Send for REDUCED PRICE LI�T of 
\Vhitcomb LntheH, date of July 1.1888. 
American Watch Tool Co., Waltham, Mass. 

PANAMA CANAL, WORK ON THE. 
-An elaborate paper on thepl'esent status of the work 
on this important engineering enterprise, with a descrip­
tion of the proposed provisional lock canal, with 9 inm�­
trations. Contained in 8CIE�TH'IC AMERICAN Sup­
PLEMENT, No. 636. Price lU cents. To be had at this 
office and from all newsdealers. 

SAW 8 Wanted 50,000 Sawyers SAW S a n d  Lumbermen to 

A send us their fuJI address for a copy of Em- A erson's ;.::w- Book of �A WS. We are first 
to introduce NATeRAL GAS for heating and 

W
tetnpering 8nws with wonderful effect up·

W on improving their quality and toughness, 
enabJin.e, us to reduce prices4 Address a. -�'"'- QBe·av�1(FaiI�·lv.f.''' \�ue7, S 

THE PHONOGRAPH.--A DETAILED 
description of the new and improved ·form of the pho-
�g
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Ml!�NT, No. 632. Price 10 cents. '1.'0 be llad at this 
offi{Je and from all newsdealers. 

The Ori[inal Unvulcanized Packin[. 

CALLED THE STANDARD-�f�\�e���:
c
:��p���

ich 
Accept no packing as JENKINS PACKING unless 

stamped with our h Trade Mark." 

JENKINS BROS {IU�li�¥t��t;'B!ton. 
. n �"::��:! �::: l;l:f!:go. 

NON - CONDUOTOD.. 

Sectional Pipe Coverings, 
ASBESTOS BOILER COVERINCS, 

H. W. Johns Manufacturing Co. 
SOLE MANUFACTURERS OF 

H. W. Johns' Asbestos Roofina-, Buildinll' Felts, Fire-Proof Paints, Liquid Paints, etc. 

87 Maiden Lane, New York. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR METAL. 

without steam power, by using outfits ofthese Machines, 
can bid lower, and save more money from ... __ _ 
theirj obs, thaa by any other means for doing 
their work. Also for .w1l:i'E!1Ii" 

Ind ustril.l Schools or Rome 'l'raining. 
With them boys C:lU acquire practical Jour­
nermen's trades before they "go for them­
selves." Price-List Catalogue}'ree. 
W. 1". &. JOHN BARNES CO •• 

No. ,1999 .. _Ruby St., Rockford, Ill. 

THE AMEnI�AN BELL TELEPH�NE ��. 
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 consequenceb 
thereof, and liable to suit therefor. 

,"-"�-,------.. �----

ER IE ENG I NE WORKS .w����f"m�ii.�·�,P' 
STA.1'IONARY-PQRTA8LE-AGRICUL.TUFIAL - E NGINE:S 

STATIONARY-PORTABLE -VEATIC.AL- 801 LE R S. 

CHICAGO. PHILADELPHIA. LONDON. �l\CHINISTS'SUP � LATHESV ... S 

f\; SEND 13 CENTS 'P CHUCKS ,\00 
L 

FOR lLLUSTRATEO CATALOGU[:t./l'. � v ..... s' scREWS 
MONTGOMERY&CO lOS FU'TON ST NY J'\)�\CA�"""lG 
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at any given minute of time. Write for circular. 'VM. 
1\:.COOPER, Man'g, 307 Race Street, Philadelphia, Pa. 

THE CLSHlllN KEI DRILL �HljCK. 
This is an improvement oyer 

all other chucks of its claHs 
and is fully g-uaranteed. 

IHAl'I1. HOLDS PIHCE 
No.1, 2 in. 0 to X in. $6.50 
No. 2. 2� in.l-tWto % in. 8.00 

Sold by the trade and Manu­
factured by THE CUSHMAN 
CHUCK Co., Hartford, Conn. 

ICE-BOATS - THEIR 

VioUn 
outfit.< 

at 84,88, $1:;, and $2:; each. Send St"mDf,orIJea 
tiiully illustrated OO-page catalogue 
BanjOS, CornetA, ��}utes, Strings, all 
Organ Accordeons, Music Boxes, etc. IJowest prices. 
Mail orders a epecialty. C. W. !STORY, �6 (,ellw 
t r al Street, Boston, Mn8s. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial I ce Company (Limited), Room 6, Coal & Iron Exchange, New York. 

EMERY lRTHEELS. 
Made SOI.ID of the Celebrated WEI,LINGTON MILI,!S EMERY. 

&"uE'-E�:J:�FI.. T<> .A.x..x.. <>T�EFl..S. 
Thousands o f  manufacturers testify to its being the �trOllge8t most Dur­

able. and Healthiest Emery Wheel made. 
RUNS WET 01' IlRY. CUTS COOL and FREE. A SA, IE WHEEL. 

NEW YORK BELTINO AND PACKINO CO.' 
BRANCH OFFICES.-No. 622 and 624 F Street, 

lftc Buildin/(, near 7th Street, Washington, D. C. 

im_m:miI' ,''',,,"",.. ,,,, JOHN H. CHEF.VER, Treas. Warehouse: 15 Park Row, New York. Pa.. J�arge Wheels made on Cast Iron CenterA if <le� 
sired. Kllife Grin(lillg Wheels a Specialty. European Branch: Pickhuhen 5, Hamburg. 

© 1888 SCIENTIFIC AMERICAN, INC, 

LDECE:\JUEk 29, 1888. 
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ELECTRICAL WELDIN G.-DESCRIP­
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trations. Contained in SCIENTIFIC AMEIUC.A)\' SUP. 
PLEMENT. No. 63;,). Price 10 cents. To be had at this 
office and from al i newsdealers. 

AUTOMATIC r.UT OFF ENGINES,';..'a�"-\�i� MANUrACTURfO !1p.� SClrNTI� Af'W PRACTICAL PRINCIPLES 
• BALL ENGINE CO ERIE PA 

VELOCITY OF ICE BOATS. A COLLEG 
tion of interesting letters to the editor of the SCIENTIFIC 
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faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIO 
AMERICAN SLPPLE)IEN'r, No.2 Lt. Price 10 cents. To 
be had at this Office and from all newsdealers. 

Scientific Bill Cafaragua 
RECENTL¥ PUBI.I8HED. 

Our new catalogue containing- over 100 rages, inc lud­
ingworks on more than fifty different sub)ecta. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers SCientific American, 
a61 B"oadway, New York. 
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ESTABLISHED IS46. 

The Most Popnlar Selentifie Paper in the World. 

Only $3.00 a Year, inclndin/l Postaa-e. Weekly. ;')2 Numbers n Year. 

This widely cio·culnted and splendidly 1llustrated 
paper is publisllf'd weekly. Every number contains six­
teen pages of useful infoImation and a large number of 
Original engravings of new inventions and discoveries, 
repreAenting Engineering Works, Steam Muchinery, 
New Inven t ions. Novelties in Mechanics, ManufHctures, 
Chemistr

Y
,l£lectricity, Telegraphy. Photography, Archi­

tf'cture. A griculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Snb8criPtion.-One copy of the SCIEN. 
TIFIC A:UERICAN win be sent for one up,ar-52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt, I)f three do11nr8 by the pub­
lishers; six months, $1.50; three months, $1.00. 

V)ub .... ·-Special ratc8 for several narneR, and T'1 POSI 
... \1��stc:r8. "l'ile for p3rtl.culars. 

The safest way to remit is by Postal Order. Draftlor 
Express Money Order. Monny carefully placed inside 
�;ld��-g��;' ast;�y�tb1.�t<]l�at�� c;��ti���! ���:s�:� 
dress aU letters and make all orders, drafts, etc., pay .. 
ahle to 

J::v.tU'NN &; CO_. 
361 B roadway, New York. 
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Scientific American Supplement. 
This is a separate and distinct publication from 

THiC SCIENTIFIC AMERICAN. but is uniform therewitb 
in Size, every number containing sixteen 1arge padsfuU 
Of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE. SCIENTIFIC AM ER1CAN SUPPLJl:Ml!:NT is published 
weekly, 8,nd includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinoipal departments of Science and th.e 
Useful Arts, embracing .Biology, Gee]o�y, Mineralogy, 
Natural History, Geo�raphy, Archreo)ogy. Astronomy, 
Chemistry, Electricity, Light. Heat, �lechanical Engi­
neering. Steam and Railway Engineerin�; .M injng� 
Ship .BUilding, .Marine Engineering, Photl)gr:lpby. 
Technology, Manufacturing Industries, Sanitary En .. 
gineering, Agriculture, Horticulture, J)omestlc l1icono. 
my, Biography, Medicine, etc. A vastam(J1lnt of fresh 
and valuable information obtainable in no other pub .. 
ication. 

The ?nost impof"lant EngineeriT41 Works, 1\lechnnisIDs, 
and Manufactures at home and abros.d are illustrated 
and described in the SUPPLEMENT. 

Prici! for the SUPI'LEMENT for the United States'and 
Canada. $5.00 a year, or one copy of the SCIENTIF[C AM. 
ERICAN and one copy of the SUPPLEMJ£NT, both mailed 
for One year for $7.00. Single copies 10 cents. Address 
and r�mit by postal order, expresB money order, or check, 

il\UNN & Co., 361 Broad way, N. Y .. 
Publisbers SCIENTIFIO AMEHICAN_ 

-------� 

. 
Building Edition. 

! THE SCIENTIFIC Al\:lERIC--\N ARCHl'J'ECTS' AND 
BUILDERS' EDITION Is issue<jj,monthly. ,$2.50 a year. 
Single copies,25 cents. Forty large quarto pages, equal 
to about two hundred ordinaJ'y book_pages; forming a 
1arge and splendid lliarcnzi u+f A I'cbi teet'11'e, rich .. 
ly adorned with clegant plate#in coU1rs, and with other 
tine engravings; i1lustrating�e m6st interesting ex .. 
amples of modern Architedtural Construction and 
allied subjects. • • 

A special feature is the pre�entatlon In each number 
of a variety of the latest and "est plans for private resi­
dences. city and country, in�luding thot-le of very mOd­
erate cost as wen as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, SpeCifications, Sheets of Details. Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the IATt:aest Circulation of any 
Archl<ecmral puQjicatlon In the world • .  Sold by all 
newsdea1ers. $2.50 a year. Remit to 

MUNN &:;, GO., Publishers, 
361' :Qfpadway, New York. 

PRINTiNG INKS. 
THE .. Scientific American" is prInted with CRAS. 

ENEU JOHNSON & CO. 's INK. 'l'�nth and Lom. 
bard Sts •• Pbila., and 47 Rose St. opp, Duane St., N. Y. 
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