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Aflvertisements.

Inside Page, each insertion = = =73 cents a line.
Back Page, each insertion === $1.00 a line.
FBngravings may head akvertisements at the same rate
perlme, by measurement, as the letter press. Adver-

ti ts. must be 7 « blication office as early
as Friday morning lo appear in next issue.

GAS FITTERS, ENGINEERS, MACHIN-
ists and Apprentlces, should all read Plumb-

bound $1 pe,
0 w A

neatl T
Dy Y, 3«2’? N. 10th St., Phila.
Bori.ug and ‘lurning 1'\f1[] o

F 0 R S A L E m feot second-hani.

EwWin,
Iron PPlancr to plane 46in. wide, 3 feat. ﬂzong. suitabla for
Bridge Builders, scoeond- hand, strong and powerfnl, -
Andreds S1LES TOOL WORKSY, Hami ton, Ohio.

THE BIGELOW
Steam Engine.

BOTH PORTABLE AND STATIONARY.
The CHEAPEST AND BEST in the market
Send for descriptive circular andprice list.

H. B. BICELOW & CO.,
New Haven, Conn.

Niagara
mm____g Steam Pump Works.

ESTABLISHED 1826.

CHARLES B. HARDICK,
No.23 Adams Street,
BROOKLYN, N Y.

MAOHINE TOOLS,

Engine Lathes, Iron Planers,

BORING AND TURNING MILLS,

Radial Drills, etc., etc.

All New Designs.
NILES TOOL WORKS Hamilton, Ohio,

19 5.dn7 5 e Aot vttt

ada y a.t home Agencs wanted. Outfit a,nd
terms free. ’I‘RUE & CO Augusta, Mame.
OGARDUS PATENT UNIVERSAL ECCEN-
TRIC MILLS—For yrinding Bones, Ores. S, Old
Cruclbles, Fire Clay, tuanos, Oil Cake, Feed,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots.
Hpipes, Coffee. Cocoanut, FlaXsee Asbestos, cha,
2te., and whatever cannot be groun: nd hy other mills.

Also for Faints, Printers’ Inks, Paste Blacking, etec.
JOHN W. ‘110450, successor to JAMES BOGARE

DUS, corner of White and Elm Sts., New York.

§ CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

er’s and Gas Fitter’s Guide. Illustrated and .

. C:U'ARDIOLA'S
COFFEE & SUGAR MACHINERY

(‘oﬂ'ee, Malt, Corn, Cocoa, and Grain-
Drying Machine. Coffee-Hulling and
Potishing Machines., Coffee=Washing
Machine. HMelix Sugar Evaporator.
Messys. C. ADOLP OW_& CO., 42 Cedar

Street, MessTs, NOLGE R ESPRIELLA, 52 Pine

Street, ew York, are Mr. Guardiola’s Agents, a,nd they

will give prompt attention te all orders for any of che

above machines.

NEW POCKET FIRE ARM.

Smallest and most perfect Revolver

b+ in the world. TUsual form of Stock, or
a | handle, dispensed” with. A perfect
¥ | safeguard against accident. Send for

All rtight Fire Arm Co., Lawrence, Mass.

|NEW AIR COMPRESSOR OF M DUBOIS,

with description, dimensions. Illustrated by emzra
'ings. SCIENTIFIC AMERICAN SUPPLEMENT, No. ‘2%
Pnce, 10 cents

P.BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists’ Tools.

I UITTLE ALLR -'\LLRIGHTI

Larcu.ar

Sold by all News Dealers.

| Blake s Patent Stone & Ore Crusher.

! Buul 's Pa fent

In thisline of business they have aad OVER THIRTY :

YEARS' EXPERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on vety moderate
terms.

We send free of charge, on application, a pamphlet
containing further infornmation about Patents and how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.—We also send, fréee of charge, a
Synopsis of Foreign Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of the world. American inventors should bear in
mind that, as a general rule, any invention that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, Gérman,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about oNE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home.
$75; Gerwan, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent

'MACHINISTS’ TOOLS.

issued from 1836 to November 26. 1867, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 27, 1867, at which |- NEW

time the Patent Office commenced printing the- draw-
ings and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836 |
will be furnished for $1.

When ordering copies, please to remit for the .same
as above, and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents, sent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
entee and mechanic, and is a nseful hand book of refer- ;
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN.

37 Park Row, N. Y.

BRANCH OFFICE—Corner of F and ith Streels, |

Washington, D. C.

i NEW PATTERNS, with important im-
portant im rovpments, and abundant
strength. This is the only machine used
} by the principal MUNICIPAL, RAILROAD
§land MINING CORPORATIONS and CON-
FBACTOR& in the United States and
Iforeign countries, for breaking hard and
brittle substances TO ANY S1ZE. Send
for circular. Address,
BLAKE CRUSHER CO. .» New Haven, Ct.

THE BEST

Boiler Feeder
FRIEDMANN’S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular,

BRADFORD MILL CO.

Successors to Jas. Bradtord & Co.

MANUFACTURERS OF
French Buhr Millstones,
! Portable Corn & Flour Mills,
Smut Machines, etc.

Also, dealers in Bolting Cloths and
GeneralMill Furnishing.

3 Office & Factory, 168 W.2d 8¢,

CINCINNATI, O,
J.R.Stewart, Pres. W.R. Dunlnp Gee.

2 y ¥ AN -\1 [l‘q na_# alife, with_name. ‘100
® vubunud N iHbAU(ARTJ CO., Nissan, N, Y. ux")d

Fl\'.l' ‘IH HI\IRTH‘ AND AMATINR T()OL‘R.
Foot Lathes, Scroll Saws, Polishing Lathes, Tups, Dies,
Htubha' luula. Twist Irills, Chueks, Ymall Engines, ete.
Send fe. in stamps for mew 111u-1t.r1uf.(-d culalogue, 140

ACKSON & T

haged. T
15 (zerman Bt., I!ultlmf:rP, M,

DUC’S SPHERICAL ELEVATOR BUCKET.

OVER

gquare buckets.
Samplesfurnished. Address

N it
Best Quality at Low Prices. ' pympNT SCROLL AND BAND SAW MACHINES A

specxallty CORDESMAN, EGAN&CO Cmcumatl, 0.

T l s SAFET! HOISTIN.
Machinery.
OTIS BROS. & CO., No. 348 Broadway, New York.
Paneling, Va.
riety Moulding
& Dovetailing
Machine. Cuts
. I'unels of any
¥ design or style
of mould in the

% golid wood with
neatness and
dispatch.

Is a first-class
Sheper, BEdge, &
&ercll Moulder,
Does general
Dovetailing
with thick or
- Lthinstuffs. blmple,Durable and
—: Eflirient. [ Send for Pamphlet
a.nd Sample of work. Improved

lid Steel Cutters for all kinds of
Variety Moulders made to order, and warranted by the

B. C. MACHINERY CO,,

20,000 ALREADY SOLD.

Endorsed by the leading millers and manufacturers in the country. NO CORNERS TO
CATCH ; requires less p ower to ran;will throw clean every time; made of the best char-
coal stamping iron, an d positivel y indestructible; cost about the sameas tin or sheet iron
‘Ask your nearest Mill Furnishing House or Millwright for them.

T. F. ROWLAND, Sole Manufacturer,

Brooklyn, E. D., New York.

b‘OU'T‘ POWE Ii."I'Fi\{l\'I“«(- \‘U\CTI A '“'\ l R t-ALE
H ( }_LLLI 5, 74 Chambiecs St., New Yok,

YALE VERTICAL MILL.

Iron Frama,; French Burr; Self-oiling;
bclf-fee(‘lmg Adjustable-balacvod; T.ong
= Bearltgs. Chereprst,
Tieat.  arranged,  hest
finished, and forguasli- '
gty und guantiLy pround
Fed for

W0 superior.
Cireular.

FOR HALRE.

| 3 Lighty0in, Elarrison

e - vertical Mills, F110,06

agrel, 1 Heavy 3(] in. Ha.mson Vertical Mill, $i6100.
1 Tixtre eoavy 24 . Llarcison Yertieal M1, §235 00

\ALE KON WORK™, New llnn,u, bonn.

"WORK FOR ALL

Tn their own localities, cunvassiog for the Fircside
¥isttor, (enjurped: Weelkly and Monthly. Largest
Paper in the Waorldl, with Mammoth Chromos Free,
Big Commisgiona to Agenta, Termes and Outit Free,
Address P, 0, YICKERY, Anuunm, Maine,

A TREATISE ON
Engineering Construction.

Embracing Discussions of the Prmcxples involved, and
Descriptions of the Materials used. b, { Slnelds, C.E.

With 44 111ustmtmus 12mo. Clot
D, V4N NOSTIRRAND, l'ubllthr
223 Murray %L, and’g Q’Vﬂ.rren S1., New York.

Battle Creek, Mich.

* ¥ Copxes sent free by mail onrecexptof price.

THE TANITE CO..
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GEO. PLACE, 121:Chambers St;.. New York Agent.

$3, PRINTING PRESS!

Frionts CArde, COYELOEE, l..1.c t’quu
ta any press. Larger sizes nr large work.
T your own ting and adv ng and
save meney. Excelient spare hour amuse-
ment for old or young. Or it canbe made
money making business anywhere. Send
3c. stamps for lar e catalogue to
KELSEY 0., Manufacturers,
Meriden, Conn.

o2

: Do Ha, esadDes,f k-
PUNCHING fron,fienmert 2o Risve it 50"
PRESSES ConlrthER PRESS CO. , Middletown,

e and_Boiler Cov=
Fire, Acil, and
for Samw ples, 1

Paints, Ttonfing. Steam Pi

erings, Steam Fuckiug, Shearhmgs
Waterpioof Coatings, Cements, etce. Send
lustrated Catalogues, Price Ti ists, et c

.87 MAIDEN LANE, NEW YORIX.

‘Mill Stones and Corn Mills.

i We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water ‘Wheelsg, Pulleys, and
Gearing, speclal]y s.da.pted to Flour Mills. Send for
catalogue.

J. T. NOYE & SON, Buffalo, N. Y.

WO0D & LIGHT

Machine Co.
WORCESTER, Mass.

Manufacture all kinds of
Iron-Working
Machinery,
including manynovelties.
Shafting, Pulleys, &c.

Send for Cm:ulars.

'A 16 candle llgllt for one tllousand lmurs at a

Wren' Petrolun Cas Works

1s now doing this in towns, cities, mills, hotels, etc.,
wherein use. The same amount of hght from coal gas,
» at $3 per 1,000 £t., will cost $15.00. Send for references.

W. C. WRE
Cor. ayandWaLerSt Broof{lyn,N Y.

PATENT

(OLD ROLLED

SHAFTING.

The fact that this shafting has i per cent. greater
strength, a finer finish, and is truer to gauge, than an
otherin use, renders it undoubtedly the most economical
We are also the sole manufacturers of the CELEBRATED
COLLINS' PAT.COUPLING, and turnish Pulleys, Hangers,

ete., of the most approved styles. Price list mailed on
apvolication to JONES & LAUGHLINS
Try Street, 2d and 3d_Avenues, Pittsburgh, Pa.
190 S, Canal Street Chicago, Ill., and Milwaukie, “ is.
¥~ Stocks of thls shafting in 'store and for sale b, y
KULLER, DANA & FI'I'Z, Boston, Mass
SROPTACE Y CO., 121 Chambers St.,

(l‘ﬂcs

RUPTURE.

sealed envelope. Addres THE ABBOTT

AB BDTT !
2 50] 12tAs elrapieas
u]n L e R vlnre securely, day snd night, until cured.

kmd B 1 i write for our DEsCRIPTIVE CIRCULAR, which will besentin a plain,

M'F'C CO., 307 Broadway, NEW YORK, 5 ¥entiontirs payir

LFLASTIC BUPTURE &

NE w AN
It wﬂ‘
on’t purchase a Truss of

Wright's Pat. Bucket
langers ane 1he best,
VALLEY Mavinxe (o,
Basthampton, Mass.

LSTABLISHLD 1844.

JOSEPH C. TODD,

(Formerly of Todd & Hafferty1, ENGINEER and MACHIN-
IST. Flax, Jute, llnpv Oakum, and
Machinery, Steam Engmes, Bonlem ete. AlsoAgent for
mhe celebrated and improved Rawson & Rittinger Hoist-
{z ﬁme I will furnish specificationsand estimates for
al kinds of Xanaclg;lery Send for descriptive circular
I

and price.

. C. TODD,
10 Barclay St.‘ New York. or Paterson. N. J.

EAGLE FOOT LATHES,

Improvement in style. Rﬁduction in
gices April 20th. Small Engine Lathes,

ide Rests, Tools. ete. Also Saroll and
Circular Saw Attachments, Haxid Plan-
ers, ete. Send for Catalogue of outfits
for Amateurs or Artisans.

WM. L. CHASE & CO.,
95 & 97 Liberty St., New York.

BURY DRILL CHUCKS,
Perfected and Price reduced.

DA

The expense to apply for an English patent is Manuf’d by the HULL & BELDEN CO, Danbury, Ct.

65

MIXED CARDS, w1th name, 10c. and stamp
Agent’s Outfit, 10¢ L. C. COE & CO., Bristol, Ct.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &e.

HMAVEN MANUFAC’I‘URING CO.,
New Haveu, Conn.

ROCK DRILLING MACHINES

AIR COMPRESSORS

RoexDrut Co.
FITCHBURG MaSS,

 MANUFACTURED BY BURI_EIGH

SEND FOR PAMPHLET

PERFECT

'NEWSPAPER FILE

i The Koch Patent Flle, for
m.ur‘awnea and namphlvt-« has bren recently improve
| and price reduced. “u'sscrihera to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMFNT can be
supplled for the low price of $1.50 by mail, or $1.25atthe

ce of thxs aper. Hea.vy board smles, inscription
& SCIE AMERICAN,” in gilt. Necessary for
evgﬁy onewho wishes to pre serve the paper.

dress
MUNN & CO,

Publishers SCIENTIFIC AMERICAN.

TRALTVing newspaper?i

The HOADLE Y
PORTARBLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
B ALANCED VALVE

THE BEST /MOST ECONOMICAL ENGINE MADE
SEND FOR C/RCULAR.

Thed C.HOADLEY CO. LAWRENCE. MASS.

STATE WHERE YOU SAW TH|S

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B, FRANKLIN, V. Pres't. 1. M. ALLEN, Pres't
1. B. PIERCE, Secy.

LEFFEL WATER WHEELS,

With recent improvements.

Prices Greatly Reduced.

7000 in successful operation.

FINE NEW PAMPHELET POR 1877,
Sent free to those interested. §

James Leffel & Co,
Springfield, O.

109 Liberty St., N. Y. City.

Hardened Steel Arbors.

Durable, a.nd round perfectly true. Send for circular.
PUEJL .s:, i), 1.1t'h1n1qt% \ewdrk N

THE SUCCESS.

Why is the Success ahead? Be-
muse its great merits were attested

Ya the managers of the late Centen-
nial in causing the first award on
Turbines to be given it, and in se-
lecting it as the 'Standard W heel for
estimating the leakege of the wheels
of the world there represented,
Because it gives over 80 per cent. of
power under PART ag§ well as FULL
Ix, Fend for desert tlve Pam-
. M, B¥ITH, York,

[

phll‘t and Price List I.n

Steel Castmgs

From !4 t0 10,000 1bs. weight, true to pattern. Aninvalu-
able su wtltnte for furgings, or for malleable iron cast-
ings raquiring greatl streo nd_for circular and

Se
rien et to CHESTER STHEL CASTING COMPANY,
LYELINA STREET, PHILADELPHIA, PA.

© 1877 SCIENTIFIC AMERICAN, INC

Lightest, Strongest and Best
BEILT PULLEY

made. Secured to Shaft without Keys, Set Screws,
Bolts or Pins; also, Adjustable Dead Pulleys and
Taper-Sleeve Couplings. Send for Catalogue.

Taper-Sleeve Pulley Works,
ERIE, PA.

Seientific American,
The Most Popular Scientific Paper in the World.
THIRTY-SECOND YEAR.

Only $3.20 a Year, including Postage. Weekly.
52 Numbers a Year.

This widely circulated a,nd splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electri¢ity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and itisthe aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. .To every intelligent mind,
this journal affords a constant supply of instructive
reading. Tt is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of THE SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of tliree dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

. Clubs.—One ext1'a copy of THE SCIENTIFIC AMERI-
CAN will be supplied gratis forevery club of five subscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remit is by Postal Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but isat the sender’srisk. Address all letters,
and make all orders, drafts, ete., payable to

MUNN & CO,,
37 Park Row, New York.

THE “ Sclentlﬁc Amemcan” is prlmed w1th CHAS.

ENEUJOHNSON & CO.’S INK. Tenth and Lom-

bard Sts., Philadelphia, and 69 Gold St., New York.
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