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Engravings may head advertisements at the same rate per

ine, by measurement. as the letter press. Advertisements

must berecewed at publication office as early as Friday
__morm‘nﬂ 10 appear in next 188ue.

This Tool Holder contains 20 Cast Steel Tools of the
best quality. In addition to these, 1t will ho)d anything,
from an 8 inch M1ll File to a Cambric Needle. It is by
far tbe best Tool Holder in uge, and will also answer
nearly all the purposes of a Hand Vise. The Wood is
Lignum Vitee and Hard Maple. the Ferrule Malleable
1ron,and the Jaws Cast Steel. The Handle is 5} inches
long Most Hard ware Dealers keep them, or will send
te us for them. If pot, we will revd_one ,by malil,pre-
paid, on recespt of one dollar. MILLERS FALLS’CO.,
78 Béekman Street, New York.

HE ONLY PRACTICAL METALLIC
SLEIGH STUD ever made 18 now being extensively
uged and sold by the patentee.
HUGH SMITH, Gray, Malne

MAXIM’S
AUTOMATIC PUMP

will elevate ten barrels of water per hour, at a cost of
sIX CENTS (gas or kemsene) for fuel.

Send for Circular. AXIM & WELCH
176 Center Street, New i’ork

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W. B. FrRankuin, V. P't.  J. M. ALLEN, Pres’t,
J. B. PieRCE, Sec.
HARTRFORD CONN.

TANNATE OF SODA

BOILER SCALE PREVENTIVE—Jos. G. Roa &
Co., Madison, Ind. Agencies: R. H. Lee,'lltusvllle Pa,
Owens, Lane & Dyer Machine Co., St. Louis, Mo.; Whit-

man & Burrell, Little Falls, N.Y.; Warden, Mclefland
& Co Clncinnaﬂ ®.: H. H. Hsrrlson, Nashville, Tenn.;
‘dnmch Rankin & Co. KEvansville. lnd.; H, Dudley

Coteman, New Orleans, La,, L. Stanley & Co. . 31 St.Panl
st. «Bammore Md. ,Babcox& Wilcox,30 Cortlandtst.N Y.

375

Addresa Jtm.\ A, ROBBLI~G'S SUNS, msnutactur-
ers, ‘trenton, N. J., or 117 Liberty St., New York.
Wheels and Rope for conveying power long distances.
*Send for Circular.

Todd & R.zfierty M.whme Co.

UFACTURE
The celeprated Greene Variable Lut—()ﬂ lﬁnﬁme Lowe's
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta.
tienary, Holsting, and Portable En ngines. Boilers of all
Kkinds.” Steam Pumps, Mill Gearing, Shafting, &c.; Silk,
Tow, ()akum Bagging, Rope,Flax,and Hem Machlnery.
Agents forthe New Haven Manufacturing Co.'s Machin.
1sts’ Tools: for Judson’s Governors and Stop-Valves:
$turtevant Blowers; and Dlﬂerentla] Pulley-Blocks.
WAREROOMS, 10 RCLA ST., NEW YORK.
ORKS PATERSON NEW JEBBEV

Bnrnes Foot (‘v Steam Power
Scroll Szaws aund Lathe,
For tne entire range of Scroll Saw-
ing, from the Wall to the Cornice
Bracket, 3 in. thick. Every Wood-
' worker should have one, F ouryears
in_market—thousands using them.
Persons out of work, or that have
gare time, can earn with one of
these foot power machines from 40
to 80 cts. per hour. Itis a pleasure to
rur one,—Say where you saw uhis,
and send for full description to W,
K. &J. BARNES,Rockfora, IIl.; R. C
BARNES & BRO., 68 Park Place,N.Y

The publisbhers of the SOIENTIFIC AMERICAN Lave
acted agsolicitors of patents in the United States and
foreign countries for morethan a quarter of a cen-
tury. More than FIFTY THOUSAND inventors have
avalled themselves of their services. All patents se-
culjed throughthis agencyrecelve aspecialnotice in the
SCIENTIFIO AMERIOAN,Which frequently attracts pur-
chasers forthe patent,

Inventionsexamined,andadviceas to patentability free

Patents obtained in the best manner, and with as 1lit-
tle delay as possible.

Caveats prepared from efther model or drawings, and
flled in the Patent Office at short notice.

Special examinations as to the patentability of inven-
tione made, at the Patent Office, on receipt of model or
drawing and description; cost for this search and re-
port, $5.

Trade Marks.—The necessary papers for securing
protection to manufacturers and merchants in this
country and abroad are prepared at this office.

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
patentlaws exist. .Pamphlets, containing the cost and
full particulars, maliled on application.

Canada Patents.—Canada 18 one of the best countries
for patents. The cost depends upon the length of time
for which a patent 18 desired. Full particnlars by mail
on application.

‘We shall be happy to confer with inventors, examine

heir models and drawings, and advise with them as to
obtaining patents without consultation; fee. Every
Kkind of information pertaining to patents, at home or
abroad cheerfully given.

Send for pamphlet, 110 pages, containinglaws and full

irections for obtaining patents. Address

MUNN & CO.,

Publishers SCIENTIFIC AMERICAN
37 Park Row, N. Y.

BRANCH OFFI0E—(orner F and 7th Streets,

Highest Premjum (Medal) Awarded by AMERICAN INSTTTTITE

ASBESTOS IAINTH, ROOF COATIXG, CEMEXN TS, BOILER FELTING, SHEATHI -
RIAL.S Ifgécpgn;glré;;ii;&gu CrDHAL Al(\iTD ‘dTirkH PURPOSES.  These mangﬁié‘é‘fe%ﬂﬁﬁ%%ﬂ&

H v ANV Oole. & are |r1% bl
J\J_‘J L‘f*!r‘JHrL\ S P G BEnY one, nnd e 7*\1 Ahl‘lg D(gj%%}rggm to all parts of the world. ZIBERAL

§Z~Send for descriptive Pamphlets, Price Listsg, etc.,

Patentee et oo (H, W, JOHNS, 87 Maiden Lane, N, Y.
ON PLANERS,

ENGINE LATHES, DRILLS. &c. Send for Price Lilt..
NEW HAVEN MANUFACTURING CO.,
New Hn.ven. Conn.

Mill I‘urmslun Works

are the largest in the Wnited Sta.tes make Burr
Millstones, Portable Mtlls, Smut Machlnee ackers, M{1l
Picks, Water Wheels, Pnlleys and Geanng, speclally
adapted to flour mills. Send for catalogue.

J. T.NOYE & SON Buffale, N.Y.
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Save fuel, ane sunply D3 Astaphed 10 uallars
OTSELIL BEPRTALE ThDEHLL.
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C . “Far testing {jvur:s. Al T xR Al
Pyrometers- er flues, Blast furnaces, ! PORTLAND CEMENT,
Super-heated Steam, @11 Stills, &c |  ¥rom the best Landun M anm'm; garers. Foreale b
Address HENRY W. BULKLEY, | RRAN 1, 55 CUE Bt. §
98L1bertv St., New York. A Practical Treatlaeon Cement furnmmd for éﬁ cents.

SAWS. $100.00 GOLD PREMIUM, in the Great Circular Saw Contest SAWS
A t the Great National Industrial Exposition, held at Cincinnati, September, 1874, A A
W as awarded to EMERSON, FORD & CO., oF BEAVER FALLS, Pa. w W
S end for a Clrcular and Price List of their Damascus tempered SAWS

DAMPER T ANDLEVER The Most Powerful and the Only Tight
REGULATORS B E s T GAGE COCKS. BUY A Shutting, Good Part Gate Turbige e%er
MURRILL & KEIZER. 44 Holllday 8t. Balt. made. Prices of small wheels to suit

o eE— the times. Send address to

NWWAIN - A VAIN,

_Notth Chelmstord, ass-

_|AMERICAN SAW (0.

TRENTON, N. J.
GREAT REDUCTION o PRICES

MOVABLE-TOOTHED
CIRCULAR SAWS,

JULY 1st, 1874,
@“SendfornewPrlce List. &0
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OGARDUS’ PATENT UNIVERSAL EL-

CENTRIC MILLS—Forgrinding Bones, Ores, Qand, .
0O1d Crucibles, Fire Clay, Guanos, Oil Cake. Feed, Curn,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, 'Roots,
Spices, Coffee, Cocoa- nut, Flax- secd Asbestos, &c., an
whutever cannot be ground by other mills. Also fer
Paints, Printers’ Inks, Paste Blacking, &c. JOHN W.
THOMQ()\I guccessor to JAMKES BO(:ARDUS, corner
of White and £1m Sts.. New York.

WIRE ROPE.

John W.Mason & Co.,43 Bioadway, New York.

STEAM BOILER AND PIPE -
[)ﬂiw,l \vw C'mrch St W S. JARBOE, Agent

GOVERING' Working Models

Baver trn t"r 'Lwa.nty AL \TI K% EPEXNCK ? At Exaerimeatal Muaend v i Wik, muds
( (} 1'0()' K ~d & Lotia, Mo, | order by Jo Py 11'{ 67 Center 51, N-T.

CHASE’S
Pipe-Cutting and Threading
Machine.

This important tool is designed to fill a want long felt by STEAM AND
@AS FITTERS,and MACHAINISTS, for cutting and threading pipes rapidly
and cheaply. An apprentice boy, with one of these, can do more work than
two men with old appliances, under the old gystem. N O PIPE SPLIT-
TING! NO BEVEL-INSIDE OR OU7! 1t cuts threads andmakes nipples
for all s1zes of pipes, from X to 2 Inches, Weighs only 100 1bs. Stronger
than any machine made. tull get of collars and lengths for making nip-
ples goes with the machine. Address

THE CHASE MANUFACTURING COMPANY
120 FRONT STREET, NEW YORK.

THE CELEBRATED DIAMOND SOLID
EMERY WHEEL, Pat. Emery Wheel
Machinery and Automatic Knife
Grinders, for the rapid and pertect
grlndmg of Planer, Paper Cutter,
. and Leather Splitting Knives, man-
- ufactured by the AMERICAN TWIST
DriLL Co., Woonsocket, R. I.

N.Y.

por

W Send for Circular.

AVE YOUR BOILERS SAVE FUEL ]
Save Labor of Fireman, nnd increase Steammg
capacity of your Bolilers. Use Thomag’s Fluid Tannate
ot Soda to remove Scale,and prevent further incrusta- |
tion. It 1s adapted to Steam Bollers of every descrip- |
tion, Marine or Imland. It is in Barrels 500 1b.,
35 Bblg.2501b., i Bbls. 15 1b., price 10 cents per lb., less
than one third’ price of other preparations,and bupe-
rior to all others. Single applications have removed
Busnels of Scales. It saves 20 times its cost in Fuel, and
20 times 1ts cost in Repairs of Bollers, and gives Boiler
its tull steaming capacity, which no ircrusted
Boilercan have. It has been thoroughlyprovenin hun-
areds of Boilers. Address orders to
N. SPENCER THOMAS, Elmira, N. Y.

AMILTON.DHID.
TirE ROOT

BOILER.

Having increased facilities for mapufacturing the ROOT
WROUGHT IRON SECTIONAL SAFETY BOILER, we
have been enabled to reduce the prices, and now offer
the cheapest, as well as the safest, most durable,and
most ecozomical Boller in the market. Over 1,200 in
use. Send for reduced price list and circular
ROOT 8 'EAM ENGINE C'OMPANY
Cor. 2d Av. & 28th St., New Y York

Wﬁl‘i&‘ N 33 QHAM

S5 S Wi Tmproved Foot Lthes.
Cutters, ifh1id Plancrs forsmeta: Ji

MACHINIST’S TOOLS,

FATHA ARAVY ANT INPEOVED PATTERNS.
LUCLES w. POND, MANLFAUTURER,

Wo ter, Muns.
1”1[’}' HI'J 1 \f LARRT Y BT, N
-4 K i Dplids i

TurniugMﬂchmes Slide Rests, Fou
Scroll Saws for light and heavy
i work. Small Power ScrollSaws,Foot
| == Circular Saw Machines. The very
best., Many readers of this paper have one of them.
Catalogues free. N. H. BALDWIN, Laconia, N. H.

Justthearticles for Artlsans or Arustwr~

ey £k

Ji‘rdEd JBAIY WY
wany gopdisng

Chlcago,
146 Lake St.

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

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

Manufacturers of all descriptions of

CAST STEEL,

Including the “ Granite” brand for Edge Tools.
Particular attention given to ;the manufacture of !

. PORTLAND CEMENT

A Practical Treatise on CementfurnishedFRER.
8. L. Merchant & Co. 76 Sonth St..New York.

Machinisty’
TOOLS,

OF ALY KINDS,

el Py
N Without Charga,

Fur Pasternn,

GEAR WHEELS

‘Washington, D. C.

CAST STEEL TEETH, ADDRESS
of any pattern for IIORSE RAKES, for which or- 1
ders are solicited.  Ail Rake Teesh will be manufac- N.Y.Sf}eﬂm Englue(}o,
turediunder the SIMONDS and FERSON Patents, re-
cently purchased, by which process perfect unitormity 98 Chambers St.
of shape and s\xperior excellence of temper are at-
tatned. NEw York

© 1874 SCIENTIFIC AMERICAN, INC

V. Carpenter.
‘New York W Yorkcity.

w; Advertising _A_.ge.n“t. _Addre
X

Bo'?

IRON CUTTERS.

‘We will sell the best Iron Cutter {n use for one uuar
ter the price of any other machine which will do the
same work. With it one man can cut rapidly and per-
fectly one inch round, square, and flat iron, and all
gmaller gizes. Thege Drices will last only during the
dull times. Send for full particulars. MILLERS FALLS
CO., 8 Beekman Strcet, New York.

C. HENPY HALL & CO .20 Cortlandt St. N.Y. _Y.City

THE PULSOMETER. .

The simplest, most durable and efiective
BTEAM PUMPnowin use, Will pump grmy
0r muddy water without wear or injury to
its parte. It cannot get out of order,

Branch Depots:

1 11 Pemberton Square, Boston, Masa.

1327 Market St., Philadelphia, Pa.

59 Wells Street, Chicago, I11.

South Western Exposition, New Orleans.
811 & 813 North Second St., St. Louis. Mo

GEORGE B\P\TL, & €0,

‘“b-l

Manufacturers, Syracuse N.Y
j . i’clversal Hand Plunin

e =T warhiLe, & labor- sa\ing
mvention, attacheds to
any vise, to bench with
stand and chuck, or to
work itself, set t0 work
In «nydirection in a mo-
went. Up and down feed
to Tool; reversible self
4 crosafeed. Quicklysaves
1ts costin hands of all me-
. tal working mechanics.
JacoB E. SWITTERLIN
mi'r, 60 Duane St.,, N. Y.

HUUSTON'S PATENT
TURBINE WATER WHEEL.

Bimapient, Btronvesty Cheapest. Best,

: 4 In the test at Holyoke, 1n
1872, the Houston gave the
highest percentage ever
shown in a reliable test and
the highest average re«
lults ever obtained. In

application. 8endfor Circu

Belolt Wtsconam.

ANGANESE OF HIGH GRADE—Crys-
tallized, lumn, powder,and granulated for Varnish
Linseed Oil, Stecl, Glass Makers and Chemists,at low
prices, by L. FEﬂCHTWANGhR,.lSOFulton SL SN Y

"SCIENTIFIC AMERICAN.
FOR 1875.

THE MOST POPULAR SCIENTIFIC PAPER
INTHE WORLD.

TIIIRT[ETII_ YHAR.
VOLUME XXXIL.—NEW SERIES,

‘The publighers 0f the SCIENTIFIC AMERICAN beg
to announce that on the first day of January,1875,a
new volume commences. It will continwe 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.

1t is the Most Popular Paper in the World !

having the large circulation of nearly 50,000 per week !

A yearsnumbers contain over 800 pages and several
hundred engravings of newmachines, useful and novel
inventions, manufacturing establishments, tools, and
processes.

To the Mechanic and Manufacturer /

No person engaged in any of the mechanical pursuits
should think of doing without the SOIENTIFIO AMERI-
cAN. Every number contains from six to ten engravings
of new machines and Inventions which cannot be found
in any other publication.

The SCIENTIFIC AMERICAN is devoted to the inter-
ests of Popular Science, the Mechanic Arts, Manufac-
tures, Inventions,Agriculture,Commerce, und the indus
trial pursuits generally ; and {t {s valuable and instruc-
tivenot onlyin the Workshop and Manufsctory, bit 280
in the Household, the Library, »nd the Reading Room

By thenew law, the postage must be paid in advance
in New York, by the publishers; and the subscriber thea
recelves the paper by mail free ot charge.

TERMS.

Onecopy,one year(postage included)......
One copy, 81X months (postage included)..
One copy, three months (postage included)....
Onecopyo fScientific American forone year, and

one copy of engraving, ‘“Men of Progress”.. 10.00
Onecopy 61 ScientificAmerican for one year,and

onecopy of ‘“Science Record ” for 1874......
Remit by postal order, draft or express.
Address all letters and make all Post Office orders and

drafts payable to

MUNN & CO,,
37 PARK ROW, NEW YORK,

HE * Scientific American” is printed with
CHAS8. ENEU JOHNSON & CO.’S INK. Tenth and

vees $3.20
1.60
1.00

5.50

Lombard 8ts,, Philadelphia,and 59 Gold 8t., New YOrE.
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