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Hack Pall"· • • • • • • • 8f;00 B IInj,:- . 
insld" Pall'" • • • • • •  '71S cents a line. 

E"1Qra-mnf18 may head advertisement8 at the same rate per 

ine, by measur�m,ent. as the letter press. Advertisements 

must be rece,ved at publication otJtce as early as Friday 

mornin (J to appear in next issue. 

This Tool Holder contains 20 Cast Steel Tools of the 
be't quality. In arldttlon to these, It will hold anything, 
from an 8 inch M1ll File to a Cambric Needle. It is by 
far tbe best Tool Holder in u8e, and wtll also answer 
nearly all the Durposes of a Hand Vise. The Wood 1s 
Lignum Vitro and Hard Man Ie. the Ferrule Malleable 
lron,and the Jaws Cast Steel. The Handle 1s 5)1' inches 
long. Most Hardware Dealers keep them, or win send 
to us for them. If Dot, we will f'en d one by mail, nre­
paid, on receIpt of one dollar. MILLERS FALLS CO., 
78 Beekman Street, New York. 

THE 0 N L Y PRACTICAL METALLIC 
SLEIGH STUD ever made Is now being extensively 

uEed and Bold by the patentee.. 
HUGH SMITH, Gray, Maine. 

MAXIM'S 
AUTOMATIC PUMP 
will elevate ten barrels of water per hour, at a cost of 
SIX CENTS (gas or kerosene), for fuel. 

Send for Circular. 
17 6 c��\�i�t:"e'i.��<:YOrk. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
W. B. FRANKLIN, V. P'l. J. M. ALLEN. Pres't. 

J. II. PIERCE, Sec. 
UAn'J'\I'OI1n -CONN. 
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TANNATE OF SODA, 
IH)[LEt: S CALE P REVENTIVE-Jos. G. ROGERS & 
Co., Madison� Ind. AgencJ;es: R H. Lee, T1tusville.Pa.; 
Owens, Lane & Dyer ..Machine Co .• St.Louis, Mo.; "\Vhit­
m:;m & Burrell, Little ji'a118, N ,Y.; Warden, McLefland 
& Co., Cincinnat1, 0.: H. H. Harrtson, Nashv1lle, Tenn.; 
RIDZich, Rankin & Co .• }�vltn8villf'. Ind. j H. Dudley 
Coh'tnan, New Orleans, La., L. Stanley& Co., 31 St.Pall1 
st. ,Baltlmore,Md.,Babcox& WJlcox,30 Cortlandt st.N Y. 

Addresl'3 JlJ.H .', A" KUl!;l::iLI'" G'l:i 8U.N 81 l\l!lIllllactuf' 
era, Treiltoll. N. J., or 11" Liberty St .• New York. 
Wheels and Rope for conVey1ng power long d1stancel!l. 
'Send for Circular. 

Tod_d & Rafferty Machine Co. 
MANUFACTURERS OF 
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l
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tlanary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pnmps, Mill Gearing, Shafting 

M
&c.; Silk, 
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Co. t:���gr�: 

i.sis ' Tools � for .Judson's Gov·ernors anN Stop-Va.lves: 
Sturtevant Blowers; and Differential Pullev·Blocks. 
WARF;UOOMS, 10 BARCLAY ST., NEW YORK. 
WORKS. PATEHSON. NEW JlI:B8Jl:Y. 

Barnes' Foot & Steam Powe .. 
Scroll Suws and Lathe. 

For tne ent1re range of �CIOIJ �aw� 
ing, .from the Wall to the Cornice 
Bracket, 3 in. thick. Every Wood­
worker should have one . .F'ouryears 
in 
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�g:�i f���o��r ���hfi!� f��ih �� 
to SOcts. per hour. Itis a pleasure to 
rur:. one. -Say where you saw this, 
and send for full description to W. 
Jl'. &'J., H.ARNES,Rockfora. Ill. j R. C 
BARNES & Bun .• ti8 Park Place. N.Y 

PATENT f 
The publishers of the SOIENTIFIC AMERICAN t ave 

acted as soliCitors of patents in the United State. and 
foreign countries for morethan a quarter of a. cen­
tury. More than FIFTY THOUSAND inventors have 
"vaned themselves of their services. All patents se· 
cu�ed through this agency receive a special notice In the 
SClENTIFICAMERIOAN,which frequently attracts pur­
chasers for the patent. 
Inventions examined,and advice as to patentability free 
Patents obtained In the best manner, and with as 11t-

tIe delay as possible. 
Caveats prepared from e1tber model or drawings, and 

11led In the Patent Office at short notice. 
Special examinations as to the patentab1l1ty of Inven· 

tio.ns made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and reo 
port, $5. 

Trade Marks.-The necessary papers for securing 
protection to manufacturers and merchants tn this 
country and abroad are prepared at this o1fi.ce. 

Design Patents, for protecting artists and designers 
of any new ornamenta work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 
Foreign Patents are solicited In all countries where 

pateRt laws exist. ,Pamphlets, containing the cost and 
full particulars, maHed on application. 

Canada Patents.-Canada Is one of the best countries 
for patents. The cost depends upon the length of time 
for which a patent Is desired. Full partlcnlars by mal1 
on application. 

We shall be happy to confer with lnven tors, examine 
heir moaels and drawings, and advise with them as to 

obtaining patents without consultation; fee. Every 
kind of Information pertaining to patents, at home or 
abroad cheerfully given. 

Send for pamphlat,110pages, containing laws and full 
Irectlons for obtaining patents. Address 

DlUNN & CO., 
l'ubllshers SCIENTIFIC AMERICAN 

31 Pa .. k Row. N. Y. 
BRANCH _ OFFloll-{lo .. ne .. .F Bnd ',h !!l, .... , •• 

WaShington, D. C. 

J dtutifit �tutd"au. 

AS BESTOS PAINT� ROOFCOATING,--CEMENT� BOILER FELTING SHEATHING and GENERAL MATE­RIALS FOll ROuFING
I 

STRUCTO!<AL AND uTHER PURPOSES. 'These materlais are prepared reMy for use, cfln be easJly appl ed hv any one. and are put up for shipment to all parts of the world LIBERAL INDUCEMENTS TO GENERAL MNRCHANTS AND DE ALERS. 
. 

, �Send for descriptive Pamphlets, Price L1sts, etc., Patentee a�d Sole llIa!luCactu .. e .. , .1 H W JOHNS 87 M 'd L N Y -="TABLISHED 18n8. ( , . , al en ane, __ . __ . 

Pyrometers. er !lues, Blast furnaces, 
Super-heated Steam, 011 Stms, &c. 

Address HEl'<RY W. BULKLEY, 
98 Libertv St., New York. 

mON FLA..BBS, 
ENGINE LATHES, DRILLS. &c. Send for Price L1st. 

IfEW HAVEN DlANU.FACTUIHNG CO .• New Haveno Conn. 
NOYE'!!l 

Milll"urnishingWorks 
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Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to 110ur mms. Send for catalogue. 

J. T. NOYE & SON Buffal@.N. Y. 

PORTLA.ND CEMENT, 
:From the best Lon��\l���.b�'5'1;"cJ'i'8��1�li-. 
A l'nctlcal Treatlseon Cement furnished for :l5 cents. 

SAWS. $100.00 GOLD PR EMIUM, in the Great Circular Saw Contest, SAWS 
A t the Great N ational Industrial Exposition, held at C incinnati, S eptember, 1874, A A 

W as awarded toEMER �ON, FORD & CO., OF BEAVER FALLS, PA. W W 
S end for a C ircular and P ric61 L ist of their D amascus tempered SAWS 

DAMPER B 'rI S T ANDLEVJ<;R 
REGULATOR& B GAGE COCKS. 
MURRILL & KEIZER. 44 HolUdaY St. Bnlt. 

BOGARDUS' PATENT UNIVERSAL EC­
CEN TRIC MIT�LS-For �r1nd1ng Bones, Ores, Sand, 

Old Crucibles, Fire Clay. Guanos, 011 Cake. Feed, C.;rn, 
Corn and Cob, Tobaceo, Snuff, Sugar, Salts, Roots, 
SpIces, Coffee, Cocoa-nut, Flax-seed, Asbestos, &c., and 
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THO-;\lS0N, successor to JA\l.RS BOGARDUS, corner 
of White aDd Elm Sts .. �cw York. 

WIRE ROPH. 
John W. Mason & Co., 43 Bloadway, New York. 

ST EAM BOIL ER AND PIP E 

COVEBIIlQ 

� 
The Most Powerful, and the Only Tight 

BUY A Shutting. Good Part Gate Turbine ever 
made. Prices of small wheels to suit 

WAIN. 
the tIID1

.

seM.

ddr§W-
AIN, 

________ N�orth Chelmsford. Mas". 

AMERICAN SA W co. 
TRENTON, N. J. 

GREAT REDUCTION IN PRICES 
OF 

MOVABLE-TOO THED 

CIRCU LAR SAW S. 
JUL Y 1st. IS14. 

urSend for new Price List . .A:'lI 
THE CEI.EBRATED DIAMOND SOLID 

.l!.:MERY WHEEL, Pat. Emery Wheel 
Mach1nery and Automatic Knife 
Gr1ndtrs, for the rapid and periect 
grindtng of Planer, Paper Cutter. 
�¥�ct�:!��:��
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DRILL Co., Woonsocket, R. 1. 
Church St., W. S. JARBOE, Agent. 

CHASE'S 
Pipe- Cutting and Threading 

Machine. 
This Important tool 18 des1gned to 1111 a want long felt by ST hAM AND 
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two men with old appliance,., under the old system. NO PIPE SPLIT· 
2'LNG! NO BEVEL·INSIDE OR OU1! It cuts tbreailllandmakes nipples 
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pIes goes with the maehlne. Address 
THE CHASE MANUFACTURING COMPANY 

120 FRONT S T REET, iVEW YORK. pr Send for Circular. 

SAVE YOUR BOILERS, SAVE FUEL, 
Save La.bor of Flreman, a.nd increase Steaming 

capacity of your BoUers. Use Thomas's Fluid Tanna.te 
Of Soda to remove Scale, and prevent further incrusta.­
tlOn. It Is adapted to Steam BoHers of every descrip­
tion. Marine or Inland. It is In Barrels 500 lb .• 
Yz Bbls. 250 Ib.,.M BbIs. 1:l5 lb., price 1 Ocents per lb., less 
than One third 'Price of other preparations,and Supe­
rior to all others. Single applications have removed 
Busnels of Scales. It saves 20 times its cost in Fuel, and 
20 times its cost in Repairs of Boners, and gives Hoi ler 
its tull steaming capacity, WhlCh no 1Il'Crusted 
BoUercan have. It nas been thoroughly proven in hun­
areds of Boilers. Address orders to 

N. SPENCER THOMAS, Elmira, N. Y. 

Boston, New York, 
13&15 Custom House st. 30 Gold St. 

ChIcago, 
146Lake St. 

HUSSEY, WELLS & CO., 
OFFICE AND WORKS, PENN AVENUE & 17TH ST., 

PITTSBURG H, P A., 
Manufacturors of all descriptions of 

CAST STEEL, 
Including the "Granite" brand for Edge ToolS. 

Particular attention given to :the manufacture of 
CAST STEEL TEETH, 

3�r�
n
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turedlunder the SIMONDS and FERSON Patents, re­
cently purchased, by wh1ch process perfect unl10rmity 
of Shape and superior excellence 01 temper are at­
tained. 

ROOT 

BOILER. 
Having Increased faCilities for manufacturing the ROOT 
Wl�OuGHT IRON SECTIO}!AL SAFETY BOILEt{, wo 
have been enabled to reduce the IH1ces. and now ofter 
the cheapest, as wen as the safest, most durable, and 
most economical BoHer in the market. Over 1,200 in 
use. Send for reduced nr1ce 11st and circular. 

ROOT S 'EA3'I E NGINE COMPANY, 
Cor. 2d Av. & 28th St .• New York. 

ImDYOVBd Foot LathBs. 
Small Engine Lathes Small Gear 
eu tters, Hand Planers for metalt-,Ball 
Turning Machines, Slide Hests. 1< oot 
Scroll Saws for light and heavy 
work. Small Power S�roll Saws,Foot 
Circular Saw Macll!nes. The very 

g���iu;���r���
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h£1�l. 
Just the articles for Artisans or A Tllateurs. 

PORTLAND CEMENT 
A Practical Treattse on CementfurnishedFREB. 

8. 1.,. Merchant & Co. 76 South St." New Yerk. 
J'OR 

Machinists' 
TOOLS, 

OF ALL KINDS, 
ADDRESS: 

N.Y.Steam ED�neCO, 
98 CJhambers St. 

NliwYOH-

© 1874 SCIENTIFIC AMERICAN, INC 

J¥" T. V. Carpenter. Advertl.lng Agent. Addre 
Box 773, New York city. 

I R O. CUTTERS. 
We w1ll sell the best Iron Cutter tn use for one qUar 

ter the price of any other machine which will flo the 
same work. With it one man can cut rap1dlysnd per­
fectly one inch roun£l, square, and flat lron. and an 
�maller sizes. These prices win last onlv during the 
dull times. Send for full particulars. MILL·ERS FALLS 
CO., 7B Beekman Street, New York. 

C. HENRY HALL & CO., 20 Cortlandt St. N.Y.Clty 
THE PULSOMETER. ! 
The Simplest, most durable and e:llectlve 

STEAM PUMPnowln use. Wlll pump gritty 
or muddy water without wear or Injury to 
Its parts. It cannot get out af order. 

B .. anch D "pots: 

11 Pemberton Square, Boston, Mass. 
1327 Market St., Philadelphia, Pa. 
59 Wells Street, Chicago. Ill. 
South Western Exposition, New Orleans. 
811 & 813 North Second St .• St. J.ouls. Mo. 

Manufacturers. Syracuse, N. Y 
�!!:II:��)Pa�h1��,

a
� �:��:�:���i InveHtion, attaChed: to a,ny vise, to bench with stand and chuck, or to work itself, set to work 1n uny direction in a mo­men t. Up and down feed co Tool; reversible self cross feed. Quickly Sil'{es Its cost in ha.nds of all me­tal working mechanics. JAOOB E. SUITTERLIN mf'r,60 DUane St., N. Y. 

aUUSTON'S PATENT 
TURBINE WATER WHEEL. 

:�Um�!I."r.'i 8tronfrent. Chea»e8t. Beat. 

187�, Yt"e tiIs.;u��o�
o
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"'lllhest percentall" eve .. 
uhown In a reliable test and 
the highest ave .. ag" .. ". 
.nlts ever obtained. In 
����t,�:t���i� Ift�V��p��r� 
Ity over all others. Emer· 
Ben'S full report furn1shed on 
"ppl1catlon. Send for Olrcu 
lar. 
MERRILL ... HOUSTON 

IRON WORKS, 
Belo1t. WtseOll11n. 

MANGANESE OF HIGH GRADE-C rys-
tallized, lump, powder, and granulated for Varnish. 

L1nseed Oil, Steel, GlaaE! Makers and Chemists,at low 
prices, by L. FEUCHTWANGJ<;R,:180Fulton St.,N. Y 

OF THE 

·SCIENTIFIC AMERICAN. 
FOR 1875. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

THIRTIETH YEAR. 

VOL UME XXXII.-N EW SERIES. 
The publ1shers Of the SCIENTIFIC AMERICAN beg 

to announce that on the first day of Janua.ry, 1875, a 
new volume commences. It will continu.e to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of Its pre 
decessors. 

It is the Most Popular Paper in the World I 
having the large circulation of nearly 50,000 per week I 

A year's numbers contain over SOO pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and ManUfacturer I 
No person engaged In any of the mechanical pursuits 

should think of doing without the SOIENTIFIO AMEEI­
CAN. Every number contains from six to ten engravings 
of new machlIles and Inventions which cannot be foun d 
In any other publication. 

The SCIENTIFIC AMERICAN Is devoted to the lntel­
ests of Popular Science, the MechaniC Arts, .Manutae· 
tures, Inventions,Agrtculture,Commerce, llnd the iud u� 
trtalpursuits generally j and it is valuable and instrl<c· 
tlve not only in the Workshop and Manulftctorys bnt a:I:3O 
in the Household, the Library, )J.lld the Reading Room 

By the new law, the postage must be paJd in advanee 
In New York, by the publishers i and the subscriber theu 
receives the paper by mail free of charge. 

TERMS. 
Onecopy,one year (postage included)" ........ �3.2J 
One copy, six months (postage Included)....... 1.6U 
One copy, three months (postage Included).... 1. 00 
One copyo fSclentl11cAmerican tor one year,and 

one copy of engrav1ng, "Men of Progressu •• 10.00 
One copy af Sclentl11cAmerlcan for one year,and 

one copy of U Science Record" for 1874... ••• 5.50 
Remit by postal order, draft or express. 
Address aU letters and make all Post 01llee orders and 

drafts payable to 

MURR &. CO., 
37 PARK ROW, NEW YORK. 

THE" Scientific American" is printfld Wltll 
CHAS. ENEU JOHNSON & CO.'S INK. Tenth and 

Lombard Sta •• l'hlladelphla, and 59 Gold St •• New YOrl:. 
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