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THE KODAK CAMERA 
Make .. 100 In .. talltalleoos 

Pictures by sim)lly pressing a 
button. Anybody PAIn use It who Can wind a watch. No focusing . 
No Rapid Rectilinear 

e n s .  
ot��T

a&� 
in�oor8. 
on of Labor '_�_�"'_' .. n' can tlnlsh 

own pictureR, or 
send them to the fac
tory to b{'finlsbed. 

Morocco covered Ca
mera,in h an d s o m e  
s o l e-l e a t h e r  case. 
loaded for 100 pictures, 

see SCL AM., Sept. 15, '88. 
Price, 8�a.OO. ReloadinK, 82.00. 

T,. Eastman Dry Plate & Film Co. 
R'eeh4lister, N_ Y. I 15 Oxford St., London. 

Be ....... cow of Kodak Pri1Mr '!Lith Kodak Photograph. 

STEEL BALLS. 
For Anti-Friction BearinKs, of 
Best CaRt Steel. Hardened, 
Ground, and Burnished, from 
3-16 in. to 2 in. diameter. 

In quality and density. of metal, 
in unlfot"lllity of temper, and in ac
curacy and nicety of finish wiLrrant
ed unequaled. 

a:r- Samples and prices on applica
rum. 

RoUlne-Machlne Co., Fluhb ...... lila ... 

VELOCITY OF ICE BOATS. A COLLEC. 
tion of lIJterestlng letters to the editor of the 8cIENTIFlC 
!�:�ti::':,��e ��sti.'h'} Oft tt.e =

d
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:raster� than the wind Which propels them. IDustrated 
with 10 explanatory diagrams. Conta.\ned�in BCIENTlFIO 
AlIOI:RICA N Sl!PP LEM ENT, No. 214. Price 10 cents. To "" had at tbia ()ftlce and frow all neWlldea1er8. '-'-----

Barnes' Foot-Power Machinery 

�:��-:8� °l��g�
c

:;! �PJ��?l 
ering its cs)laclty and the accuracy of 
your No.4 Lathe, [ do-not see how It 
can be produced at such low cost. The 
velocipede foot-power is simply ele
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as If I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BA NES CO., 
1999 RUBY ST., Rockford. Ill. 

THE PHONOGRAPH.- -A DETAILED 
deSajiptlon of the new and im

�
oved form of the pho-

=."P�0��.!':3uf:
t 
�ii'.lrFIgl·X�EifJl� 8S'ir�t 

MI<NT, No. 632. PrIce 10 cents. To be had at this 
oftiee and from all neWSdealer's. 

ERIE ENGINE WORKS w�����,�'0�i��R�FRA 
"',A."'"" ONAR, f"-' � ,_" A.::;R,<:ULTtJR,",,- E NG1!"'-lES 5TA"" c ' }:" �� "" _� � . :>,--E ,E;<TIC.AL B01L..ERS 

TIE AMEnI�AI BELL TELEPH�IE ��. 
95 MI LK 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 thE-refor. 

PATENTS. 
� .l!ISSBS. MUNN� & oo .• \n connection with the publl

_!.on of a. �&8�Il'IC AMERICAN, continue to ex
amine !mpl'Ov� and to act as Sol iCitors of Patenta 
for Im/ientors. � ,.,,� � In thi."e of b!tsm� .. y have had fortll� vears � •• and now nave "IJIIequaUd f"<:iltua fur the 
preparatlOD of Patent Drawings, Specifications, snd the 
prosecution of ApJJi icationq for Patents in the United 
States, Ca.nada� and }�oreign Countries. Messr8 MUDn & 
�gr �:,:�,£,.a,��s�

h
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on In,ffinllements of Patents. All business intrusted to 
thetn ill do",e with speCial care and promptne88, on very 
_,,*,ieterma 

A pamphlet sent free of charl/:e, on applica tion. con-
:::J"fh�

l
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Designs, Pat�t., Al!peal., ei88ues.lnfringements, AI!-
8lgnments; �e4 Cases. Hints on the Sale of P .... 
taDtII, etc. � . ,; , 

We also send.'fruo"�t'ge, a Synops,. of }'ore1gn P .... 
tent Laws, showing the 00IIt and method of s8CUrlB&' 
patentsJn all the prinCipal countries of the world. 

• VIfN k CO., 8ollel&or. of Paten,., 
361 Broadway. New York. 

BRANCH OlI'I'ICB8.-No. 622 and 624 F Street, P ... cillo Bufldtn& near 7th Street, WaahiBgton, D. C, 

� � II' ell � :; '" .. -l iii - '" ! .... " =-111 Po IIIQ, .. "'Q, ... ell = � 

' : � <= '" � III=' .. '" '" 
E .. II '" 
0" .. " " c:I e:e .. .. - • <= .. .. .... .. ., 0 111 
i =I e II III .. =- = 
oS 

.v 
p:-" = .. " � =I ;iI . 

XT X& T�E "1:71VX"VE�&�1II E:O"1:70�TO�. 
WHAT A CYCLOPEDIA MEANS TO ITS POSSESSOR: 

� 
AGENTS WANTED. 

All KnowledKe Held Up as in a Mirror. 
The J,ivelJ of Illostrioos Men P,·esented as Example •• 

Hell! In Eve,·y Kind of !'!tndy. 
The G reat Science .. Explained. The Grellt Relialoo" Defined. 

• All Hi8tory C.·ntnllized. The Money Made in SellmK Know- Ever.f_ mall His Own l,awyer and 
ledKe is The Best 1Il0ney io the World.� Every Family Its Own Physician. 

Every Qaestion Answered, aDd 

DODD, MEAD & COMPANY, Publishers, 753 a. 755 Bro�:::�,
P��,!;';�:�ed. 

HYATT FILTERS. 
The Franklin Institute of Philadelphia has awarded 

The Scott I.eKacy Premiam Medal to this Com
pany for the adaptability of their system to the 
l'ol·ificat lon of Wate .. Sopplies of Cities. 

LONG IlRANCH, NEW JERSEY, 
NEWPORT, RHODE ISLAND, 

ATI,ANTA, GEORGIA, 
and over 20 cities and townll have adopted this system, which is the only successful legitimate one. 

We have suits against the National, Jewell, and other 
Companies who infringe our patents. 
HYATT PURE WATER COMPAN.Y, 

18 Cortlandt Street, New Y ork City. P
HOTOGRAPHIC OUTFITS�i.���!:!��: 
Micro8Cf!1!.'!8. Teleacopes, Spectaclu1.. Baromet«:8, Lantern 
81irW1. W. H. W ALMISLEY ao «;0. PbiJada ra. 
Dlus. price list free. Send for 8"._1 Bargal" lki •. 

����� 

STANDARD TOOL CO. 
A.'r::S:OL. �A.SS. 

MANUFACTURERS OF 
The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 

Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 

Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Cali era, 

Pliers, Straight Edges, etc., etc. 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 

THE'COPYI NG PAD.-HOW TO MAKE. 
and hOw to UBe; with an engraving. Practical directions I 
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letter to the par; how to take 0:11' copies of the letter. 
Contained In SCIENTIFIC AMERICAN SUPPI,EMENT, NO'. 43�. Price 10 cents. For sale at this office and byal1 
newsdealers in all part. of the C01l11try. 

DELAFIELD'S PAT. SAW CLAMP 

WIIIJIJUIJ U�"! ; 
With saw for cutting metals. Saves all the broken 
hack· ... w blades; In use over two years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw. By mall, with one blade,50 cent •. 
Extra blades8�" x�"," Stari" 7 cents each, 70cents per 
dozen. by mail.- Blades 8" x ". U Stubs," 35 cents eHCb, 
b
'N'f;WoJ?l:�?�ta.

d
\\lb'liKS, Noroton, Conn. 

INVENTORS and others deslrlni!" new articles manufac
turedand introduced, address P. O. Box8&, Cleveland, O. 

PEDERSEN'S PATENT BIT-BRACES 

The 

With RRtchet and without. In every style and grade of finish. Nickel-plated 
and polished. Cherry

h!"d': ;'�'h'!!',;3r.,�bola, and lIgnumvitae 

An Indispensable Tool to evel·y Practical Carpenter and Bollder 
Ask for them at the nearest hardware store; if not In 

stock, send to 
AMERICAN BIT-BRACE CO. 

122, 124 &:: 128 Wa.hln�on 81., IhIftalo, N. Y. 

Boomer &'" Boschert Presses 

Leather Press. on Prellll.� LaJ'd Prells. B � Prell.. Vider 
We make a.great v8riety of Presses, both screw and knuckle joint, with powers of from 60 to 700 tons, with move

ment of platens from one loch to six feet or more, to work by hand or power, and at any speed required. 

BOOMER '" BOSCHERT PRESS CO., 
188 �'&'T_R. aTR.mET� 

BEND FOR CATALOGUE. SYRACUSE, N. Y., U. S. A. 

© 1889 SCIENTIFIC AMERICAN, INC, 

[JANUARY 5, 1889. 

NATURAL GAS INDUSTRY AT PITTS· 
8:J'J'D

a
y:-'\v�� 5 ���..1'f.!�� �.:'mr��li�I'IlOI� 

TIFIC AMERICAN SUPPLEMENT. No, 62'. Price 10cents. 
To be had at this olilceand from an newsdealers. 

Shepard'S New $60 Screw-Cutting Foot Lathe 
Foot and Power Lathes, Urlll 

[�':,":':,sCh�c'"�'p'J::dr�:�;;� 
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rsi!Wies on 
payment. � 

Send for catlllogue of Out.fits 
for Amateurs or .Artisans. 
Address H. L. SHEPARD , 

-::�.". AGENT, 
::. 134 ER st � SU·eet, 

CinCinnati, Ohio • 
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J titutifit �mtritau 
£STABLISHED 1�46. 

The lIIost Pop.Jar Selentltle Paper in the World. 

Thi .. widely circulated and splendidly lIlustrated 
paper is published weekly. Every number contains sU:
teen pages of useful infOImatlon and a large number of 
Original engravings of new inventions and discoveries, 
representing Engineering Works, Steam �Iuchlnery, 
New Inventions. Novelties In lIlechanlcs, Manufuctures, 
Chemistry, I<:lectrlclty, Telegrapby, Pbotography, Archi
tecture. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. ' 

Te'·lDs of SobscrlptioJi .-One copy of the SCIEN
TIFIC AMERICAN will be sent (or one 11",.--62 numbel"S-'
JIOstaM8 prepaid, to any subscriber In the United States 
or canada, on receipt fJf th,·.,e dolln r8 by the pub
lisllers, six mOD h.; $LliO;' three months, lUll!. 

et ..... ....s]lGOl&l rates�for several names, ann to Post 
Masters. Write for particulars. 

The ... fest way to remit Is by Postal Order. Draft, or 
Expre88 lIloney Order. 1Il0ney carefully placed inside 
of envelopes, securely sealed, and colTect1yaddressed, 
seldom goes astray, but i8 at the sender's risk. Ad
dress all letters and mak e all orders, drafts, eto., pay
able to 

�"C"NN &; CO_. 
361 Broadway, New York. 
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Scientific American Supplement. 
This Is a separate and distinct publication from 

TH � SCIENTIFIO AMERICAN. but is uniform therewitb 
10 Size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEJI[ENT is published 
weekly, and includes a very wide ranl/: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, GecIO/lY, Mineralogy, 
Natural History, Geollraphy, Archalology. Astronomy,. 
Chemistry, Electricity, Light. Heat, Mechanical Engl
ne<lrlng. Steam and Railway Engineering, �lInlng, 
Ship Bnllding, Marine Engineering, PhOtQgrllphy, 
Technology, Manufacturing Industrles, Sanitary En
glneerlnl/:, Agriculture, Horticulture, DomestiC Econo
my, Biograpby, Medicine, etc. A vast amunnt of fresh 
and valuabl" information obtainable In no other pub· 
IIcation. 

The most important EngI'Iletring Wol'kB, �Iechani.m •• 
and Mauufactures at home and abro&d are Illustrated 
and described in tbe SUPPLEMENT. 

Price for the SDPI'J,EMENT for the United States and 
Canada. $5.00 a year, or one copy of the 8cIENTllIW AM
IllIUCAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7,00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN &: Co., 361 Broadway, N. V .. 
Publishers SCIENTIFIC AMEItICAN • 

• 

Building Edition. 
THE ScIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION is issued monthly. *2.60 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splen id Ma&,azine of Architeetare, rich
ly adorned with moant piau.. in colors, and with other 
:fine engravings; illustrating the most inte<restJng ex
amples of modern Architectural Constrnctlon and 
allied'subjects. 

A special feature Is the presentation in each number 
of a variety of the lstest and best plans for private resi
dences. city and country, Including tho,", of very mod
erate cost M well as the more expensive. Drawings tn 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapne88 of this lO84Inlficent work 
have won for it the Lnraest Ch·colation of any 
Archltecrural publication in the world. S�old by all 
neWsdealers. 12.60 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS • 

THE .. Scienti:flc American" is printed with CRAS. 
ENBU JOHNSON & CO.'S INK. Tenth and LoIJloo 

bard StB., Phlla., and 47 Rose St., opp, Duane St., N. Y. 
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