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RATES OF ADVERTISING.

Back Page « = « « « « = $1.00a line,

Inside Page = = « = = » 75 cents = line.
Engravings may head advertisements at the same rate rer
M line, by measurement, as the letter-press.

TO INVESTORS.

The Northern Pacific Railroad Com-
pany having determined to close its 7-30
First Mortgage Gold Loan, and thereafter
to pay no higher rate of interest than G per
cent on further issues of its bonds, THE LIM-
ITED REMAINDER OF THE 7 3-10 LOAN 1s
NOW BEING DISPOSED OF through the usual
agencies.

M.is affords a desirable opportunity to per-
sons wishing to reinvest July interest or
dividends.

The Company now has more than 3500
miles of its road Dbuilt and in operation, in-
cluding the entire Eastern Division connecting
Lake Superior and the navigation of the Mis-
souri River; the work of construction is pro-
gressing satisfactorily ; the Company has
earned title tonearly Ten Million A<resof its
Land Grant, and sales of lands have thus far
averaged $5.66 per acre.

All marketable securities are received in
exchange for Northern Pacifics.

JAY COOKE & CO.,

20 \anl bu'eet, New York.

BAIRD S

METALS & METAL WORKING.

Bauerman’s Metallurgy of Iron. 12mo. $2.50

Blinn’s Practical Workshop Companion for
Tin, Sheet Iron and Copperplate Workers. 100 {llustra-
HONE® FIZN0 v Foes - Mo PR < s S ... $2.50

Bell’s Chemical Phenomens of Iron Smelting.
An Experimental and Practical Examinaiion of th
circumstances which determine the Capacity of the
Blast F'urnace, the Temperature of the Air, and the
Pro per Condldon of the Material Lo be Operated Ugon

E Lothian Bell. 8vo 5.00

Byrnes’ Practical Metal Workers’ Assistant.
A new edition, to which is added an Appendix, cou-
taining the Manufacture of Russian Sheet Iron; the
Manutacture of Malleable Iron Castings, and Improve-
ment in Bessemer Steel. With over 600 engmvin%o

Guettier's Practical Guide for the Manufac-
ture of Metallic Alleys. Comprising their Chemical
and Physical Properties, Prepamtiou, Composition
And UsesS, 12IMO0. . ciiitieieeiiuernstaeaenictacsosanns $3.00

Landrin’s Treatise on Steel. 12mo. $3.00
Larkin’s Practical Brass and Iron Founders’
Gide: 120M v e T SR « o« SRR $2.25
Napier’s Manual of Electro-Metallurgy. Illus-
trated. $2.00
Overman’s Manufacture of Steel. 12mo. $1..)0
Overman’s Moulder and Founders’ Guide.
Lilustrated. 12mo

Osborn’s Metallurgy of Iron and Steel. Theo-
retical and Practical, in all its branches, with special
reference to Ameiican Materials and Processes. Illus-
trated by numerous large folding plates and woo« en-

ETAVINES. 'BVOMN e N e o olele B0 0 L s o o950 $12.50
Perkins and Stowe’s New Guide to the Sheet
Iron and Boiler Plate Roller................ SIS, $2.50
Phillips and Darlington’s Records of Mining
and Metallurgy. Ilmstmted 120, e« e e eitic s s bla s sz,oo
Percy’s Manufacture of Russian Sheet Iron.
I 225 1T 50c.

Roseleur’s Galvanoplastic Manipulations. A
Practical Guide for the Gold and Silver Electro-plater
and the Galvanoplastic Operator. 127 engravings. 495
pages. ..$6.00

Schinz’s Researches on the Action of the Blast
Furnace. Illustrated. 12mMo........cccvvvuvnnnenns $4.25

Strength and other Properties of Metals.
lustrated by25largesteelplates. 4t0.............. $10.00

Tables Showing the Weight of Round, Square
and Flat Bar Iron, Steel, &c., by measurement....63c..

Urbin and Brull’s Practical Guide for Pud-
dling Iron and Steel. 8VO.....coivvt veviniiiennaenns $1.00

Vaile’s Galvanized Iron Cornice Workers’
Manual. Containing Instructions in laying ouat the
different Mitres and making Patterns for all kinds of
plain and circular work. Illustrated. 4to......... $5.00

Watson’s Practice of American Machinists
and Engineers. Illustrated by 86 engravings.
TTITO L Toit e o e aie's o i o WTeTle o 4 SToTe o ¢ ¢ o 2 ST + ¢ HTHTHTE $2.50

Warn’s Sheet Metal Workers’ Instructor, for

Zinc, Sheet Iron, Copper and Tin Plate Workers, with
instructions for Boiler Making, &c. 8vo........... $3.00

& Theabove, or any of my Books, sent by mail, free
of postage, at, the publlcution pr]ce

My new and enlar%‘ed CA OGUE OF PRACTICAL
AND SCIENTIFIC UOKS—% pages, 8vo—sent free to
to any one who will furnish his ad ress.

HENRY CAREY BAIRD,
INDUSTRIAL PUBLIS}

406 WALNUT STREET, Pmlaaeﬁphm
$TEAM AND THE STEAM ENGINY;
N Land, Ma ine and Locomotive. By Henry Evers.
LL.D. 18mo., cloth. Illustrated... 1.50

D. VAN NUSTRAND, PUBLISHER AND IDIPORTER,

23 Murray St. & 27 warren St., New York.
e Copies sent free by mail on receipt of price

STAR EARTH CLOSET C0.,

22 Street, New York,
Offer for sale the BEST CLOSETil t‘nc harket.

BENTO

WHO WISH TO REALIZE
(whether patented ornot),either b

PECUNIARY BENEFIT TFROM
sale of the r rights,or partnership with capitalists, are invited to send for our

EIR INVENTIONS

explanatory cireular. Many valuable labor-saving mventions dle lying dormant which might realize a fortune for

their owners, if brought properly before the public.

. EXPOSITION & M'F’G CO., 52 Bro dway, W, Y.

N@agara Steam Pump

CHAS. B. HARDICK,
23 Adams st., Brooklyn. N.Y.

PORTABLE STEAM ENGINES, COMBIN-

ing the maximum of eﬂiclenc{ durubﬂiby and econ-
omy, with the minimum of weight and price. They are
widely and favorably known,morethan1,000beingin
f] All warranted satisfactory or no su]e Descriptive
circulars sent ou apé)llcaﬂon Addre
THE HOADLEY CO strence Mass,
Liberty st., New York,

NEW YORK STEAM ENGINE CO.

MANUFACTURERS OF

Nachinists” Tao's

OF ALL DESCRIIPTIONS,

98 Chambers St. NEW YoRK.

Maryland Institute, Baltimore,
26th ANNUAL EXPOSITION,

Will be oi)em*d ,forreceptienof Goods, sEPTE‘II‘;ER
27 th, inclugive, and to the Public,
OCTOBER 1st to 31st, inclasive.

Articles of Superior Merit of every kind are solicited ;
but OPERATING MACHINERY, NEw INVENTIONS, an
BEAUTIFUL DisPLA YS, Will bethe leading fea tures.

GOLD, SILVER,nnd BRONZE '\l}ulALS willbe award-
ed as ﬁrstprdmums and a GOLD MEDAL OF HONOR
tetheinventor of a f\lachlnc or discoverer of a Process
8o important in its use or apnllcution as to supplant all
others prcviously used for the same purpose in some
pranch of the useful Arts. Circulars containing full
particulars furnished on app]ication to the Actum)

C. BENTLEY,
Presidentand Chairman Exhibition.

g NIVIL AND MECHANICAL ENGINEERING AT

) the Rensselaer Polytechnic Institute, Troy,

Y.—Instruction very practical. Advantages unsur-
p«ssed in this country. "Graduates obtain excellent posi-
tions. Re-opens Sept.17th. For the Annual Register, con-
taining improved Course of Study, and full particulars,
address PROF. CHARLLS DROW E Director

BUILDERS,

By subscribing for the AMERI®AN BUILDER, you get in
one year for $.00 more than double the quantlty of
architectural designs found in any ten dollar book ; and
they are always fresh and practical. Sent on trial four
months forone dollar. Address CHARLI' S P. LAKEY,
Publisher, 8 Murray Street, New York

Patent Woodwmth, Damels and Dimension Planers,

Moulding, Mortising, Tenoning and a great variety ef
olher Machinery for Workingin Wood. Patent Matcher
Heads and Antiiriction Cutters and the New England
Band Saw. Manufactured by R. BALL, & CO., Worces-
ter, xass. Salesroom 1%1 Chambers & 103 Reade Sts N.Y.

$5 Gem Printing Press.

BUsINESS MEN.do your own printing.
Bovys can makemoney hy doing job work.
e Send stammp for circuiar and sample

* printing to the manufacturer,

2 PENFIELD & CO., W. Meriden, Conn.

MPROVED FOOT LATHES. SELLING
Everywhere. N. H. BALDWIN, Laconia, N.H.

ODD & RAFFERTY STEAM ENGINES

and Boilers for Sale—One 15x30 in. Cylinder. with
80 H.P. Tubular Boiler and fixtures cowmplete, in perfect
order—and one 11x%4 in. Cylinder, with 30 H.P. Tubular
Boiler, Pump, Heater, &c., complete has been used only
six months. Address o) ODD Paterson, N. J

LASS NIOULDS for Fruit Jars, Patent

Lamps, Bottles, etc., made by H. BROOKE. 14

years at Whl(e and Centre Streets, New York. The short-
est and cheapestmay orderdirect of Mould Maker.

5" PARTICULAR ATTENTION paid to MOULDS for

INVENTORS.

An deutfche @rfuu]er.

Diefe grofie und thitige @Iaﬁ‘e unjrer Ve
volterung  maden  wir  befonders  barouf
anfotertfam, daB unfre Firma duvdy ihre Bev-
bindung mit Wafhington und den curvopdifdjen
Haunptitadten, befondere BVortheile yur Crlian-
gung von in« und auslindijdien Patcuten
bictet.

Seber Crfinder, gleid)biel yeldjer Nationali-
tit angefhorig, ift durd) die [iberalen Patentges
feze der Bereinigten Staaten jum Patentiduf
fitr Crfindbnngan bevedytigt.  Unfre Fivma ift
bereit, geftiist auf 26jihrige Crfahrung, dentidye
Grfinder jeber Beit gut berathen und ju mifigen
Preifen vafd) und piinftlih Patente yu exlangen,

Die Dentfde Section ift in den Hinden
fihiger beutidher Jngemieuve, ‘verdje in per
Office  perfonlid) wmit Crfindern verfchren
werdert.

Der ,,Scientific American” tird in feinen
©palten bdie bebeutenderen Erfindungen De-
{predyer.

Sorvefpondeny erbeten und prompt beant-
wortet,  Pamphlete i1t deutfdjer Spradye wers
vent auf Bevlangen franco zugefanot.

Abdrefjive:
R & Co.,
wicientific American” Patent Agentur,

37 BPart Now,
New York City-

e T -
1 Snm 128 sent by mail lol"ﬂun.,tlmt ru.au. quigk for
F10, ].‘E WOLCGOTT. 181 Chatham Square, New York.

Machinery,

Wood and Iren Working of every kiud. Leather and
Rubber Belting, Emery Wheels, Babbitt Mata] &c.
GEO. PLACE & CO., 121 Chambe1s St. N.Y

Cold Relled Shaﬁ;in

Best and most perfect Shafting ever nmde,rur:ninnth
on hand [n lsrge quantities, furnished in any lengthe up
tn 9 ft. Also, Pat. (..uuplh;"' and 'w].l'nilin;: adjustable
ii Mngers. {EORGE PLACE & CO.,

121 Ciambers Street, New York.

NEW and 2d-ITAND,.--
Send for Circular. Cuas. PLACE
& CO. 60 Vesey st., New York.

MAEHINEHY

Andrew’s Patents.

Noiseless, Friction Grooved, or Geared Hoist-
ers, suited to every want,

Safety Store Elevators. Prevemt®Accident,
Rove, Belt, and Engine breali,

Smoke-Burning Safety Boilers.

()aclllnuug Engines, Double and Single, 1-2 to

01'3% power.

Leutufug'll Pumps, 100 te 100,000 Gallons

R(‘l Miuute, Best 1’ umps in the World, pass

Iud, S‘md. Gravel, Coal, Grain, ctc., with-

out inj
All nghl ~m|fle, Durable, and Economical,
Send for u'cu u s.

ANDREWS & BRR

414 Water Street N'ew York.

EW & IMPROVED PATTERNS.—MA-
CHINISTS' TOOLS—all sizes—at low prices.
E.& R. J. l:ULLl) 103 N. J. . R, Ave,, Newark, N.

‘Sturtevant Blowers.

1 1Of every size and (.escrigtion constantly on hand.
¢ PLACE
121 Chambers Street, New “York.

The fact that this shefﬂn% hat {5 per cent greaier
Strength, a finer finish,andis traer to gage,thanany other
111 use, renders it undoubtedly themost economical, We
arealgo the sole manufacturersof the CELERRATED COL-
LINS PAT. COUPLING, and furaish Pul]eys Hangers,ete.,
of themostapproved styles. Pricelistsmailed on :g)pll-
cation to JONES & LAUGHL
Try street, 2d and 3d avenues, Pittsbm;.h, Pa.
190 S. Canal s., Chicago.
§¥ Stocks of this Shafting in store and for sale by
FULLER, DANA & FI'TZ, Boston, Mass.
GEO. PLACE & CO.,126'Chambera ntreet N.7.
PIFRCE & WHA LT\{“ VMilwaulzee. Wi

ATENTS Sold on Commission. Send for
Circular. E.JII.GIBBS & CO., 84 B'dway, cr. Wall St.

I UERK’S WATCHMAN'S TIME DE-
TECTOR.—Important for al. large Corporation:
and Manufacturing concerns—capaole of controlling
with the utmost accuracy the motion ¢f a watchman or
gatlolman, asthe same reaches different stations of his
eat. Send for a Circaiar. J. E. BU
P.0.Box 1,657 Boston Mass,

N. B.—This detector is covered hy two U. ’Patents,
Parties using or selling these instruments without au-
OOD-WORKING MACHINERY GEN-
erally. Specialties, Woodworth Planers and Rich-
Central, CDT!]EI Ln'on st,, Worcester, M:
HERBY RUGG & RICHARDSON.
OTIS Machinery.
OTIS, BR()Q. \L L().,
T Forthe Best and Cheaps=
UNCH NG est Address ’[‘H[- STILES
sk
DROP PRESSES MIDDLETOWN, C
Planing and Matching
and Molding Muchines Gray & Wood’sPlaners, Seif-olling
<2'11 Liberty street, L Y.;
Send for Circulars. 87 Sudbury street Boston.
Improved Law’s Patceut Shingle and Heading Ma-
chine, eimplest and best in use. Also, Shingle He ading

thorityfrom me will be dealt with accordingto law.
srdson’s Patent Imw oved Tenon Mach.nes
SAFETY HOISTING
NO. 348 BROADWAY, NEW
& PARK o,
WOODBURY’S PATENT
Saw Arbors, and 0%18!‘ wood working machiné
HINGLE AND BARREL MACHINERY.—
and Stave Jointers, Stave Equeulizers, Heading Planers,

Turners, &c. Address TREVOR & Co., Locknort N. Y

‘You ask WHY we can sell l‘nst
Class 7 Octave iaios for $29072
We answer—ltcosts less than $300
o make apy $600 Piano sold
hrough Agents, all of whom make
100 per ct. profit. We have
= 10 Ap_nls. but sth direct to fami-
f lies ol Factory price, and warrant
5 Years send for Mlustrated eir-
Lul.;.. in \AhIIh we :Ll’nr to over 500 Bunkers, Merchants,

c. (some of whom you may kuow), using our Pianos,
i 44 States and Territories,  Please state where you saw

this notice,
' U.S.Plano Co., 810 Broadway, M. Y.
ICHARDSON, MERIAM & CO.

Mannofaeturers of the ls test ‘mproved Patent Dan-
els’ and Woodworth Planing Mackines, Matching, Sash
anid "m‘{'"‘-lf Tenoning, Mortising, Bor mg‘. s‘nnqmg. Ver-
tieal, and Clreular Re- sa\\lng Machines, .‘-n\\ Mills, Saw

Arbo ra, Beroll Sawe, Rallway, Cut-off, and Rip-saw Ma-
chines, bpoiﬂ. and Wood Turping Lathes, :uul various
other kinds of Wood-working Machinery, Catalogues
and price lists sent on application. Manufactory, Wor
cester, Mass. Warehouse, 107 Liberty st, New York, 17

rI‘O FOUNDERIES, Factories, Ropewalks,
&c.—For sale or lease, blocks of Lots. with bulkhead
waterfront. Low prlces,eusyterms S.B.SCHIEFFE.LIN,
la East 26th Strect, New X ork

\OR SALE--The rlght to manufacture and
Sell the PatentStave Grain Baskets in the States of
Ohlo, Pennsylvania, and New York. Sard Baskets pro-
tected by numerous patents issued to Horace C. Jones
and others. . I. BREWSTER, Appleton, Wis.

USINESS—That will make your fortune.

Address, EUREKA PORTABLE TABLE CO., 713
Olive street, St Louis, Mo.

RICHARD S(IN
MANUFA(;TURER OF HAND LATHES

ATioL, Mass.

ROPER HOT AIR

EN(‘[NE COMPANY. 7 New Church St.,New York.

WIHALEN TURBINE., No risks to pur\,nuser
Pamphlet sent free. SETIT WHALEN. Baliston Spa,N Y.

ANTEBD! Agents to se!l our fubber Stcmps and
‘Vothcri\'ove]tle& Address U.S. MANUFACTURING
COMPANY.97 W. Lombard St., Baltimo:e, Md.

o INVENTORS
" MANUFACTURER SHf

The Managers of the 424 Exhibition of the American
Institute, of the City of New York, beg to announce,
thatthe Exhibition Buildings on 2d and 3d Avenuesand
63d and 61th Streets, will be open for the recep tion of
heavy Machinery August 18th and for other articles,
September 18t1873. The Exhibition will be farmally
opened September 10th.
For particulars, address *General Superintendent,

Amerlcan Immtute, New York.”

To FElectro- Platers.

ATTERIES, 'HEMICALS, AND MATE-

RIALS. in sets or sinzle. with hooks of instruction
for Nickel or Silver Plating,by THOMAS HALL.Manu-
facturtng Klectrician. 19 Bromtierd Street, Boston, Mass.
Illustrated catalogue sent tree.

AGE’S Water Flame Coal Lime Kiln, with
coal or wood. No.l Soft White Lime or Cement,
withuseof water. C,D. PAGE, Patentec,Bochester,N.Y.

© 1873 SCIENTIFIC AMERICAN, INC

WAYNESBOR®’
STEAM EN: G’ NE and

QHHESTTIAVLSH

B OI LLIL

Stationary and Portable Engines, Superior Balanced
Slide Valve, all kind Boilers, Circular Suwmi]]s, Farm

W(}IET S.

Engines. For Illustrated Circular, Price List, &c
Address 'FRICK & CO., 1
Waynesboro’, Franklin Co., Pa.
32 STHENCK’S PATENT. 1871,

WOODWORTs{ PLANERS

And Re-Sawing Machines, Wood and Iron Working Ma
chinery, Engines, Boilers, etc. JOHN B. SCHENCK’
SONS. Matteawan, N. Y. and 118 Liberty St., New York

GEAR’S PATENT

VARIETY MOULDING MACHINE

The onli simple, cmnplete andreliable Upright S le%lng
Machine known. Legality of Patents sustained

ted States Circuit Courts. Iafringers who do not make
immediate gettlements will be ¥rosecuted I NMEAN
BUSINESS. A.S. GEAR, Sole Manufacturer & Proprietor.

Also Manutacturer and Dealer in all kinds of Machinery
56 Sudbury St., Boston, Mass.

H.

and Mechanical Supplies.

“Write for a Price List to J.

GREAT YESTERN

JOHNSTO Z

No. N2 /T3
P SMITHFIELD ST PITTSBURGH PA.

Breech Loading Shot Guns, 340 to $300. Double Shot Gunas,
$8 to ¥150. Single Guns,$3 to $20. Rifles, 38 to $i5. Revol-
vers, $6 to §25. Pistols, $1to $8. Gun Material, Fishing
'l‘ackle &c. Large aiscountsto dealers oy clubs. Army
Guns, Revolvcers, ete., bought or traded for. Goods sent
by express (. O. D. to be examined before paid tor.

"TYHOMAS S FLUID TANNATE OF SODA
. removes Scalc from Boilers without injury to iron.
Price 10c. per 1b. in Bbls. 500 1b.. 2 Bbls. 250 1b., ¥4 Bbls,
1251b. See SCIENTIFIC ABMERICAN of May 3d 1&73 p. 280.
TESTIMONIAL.—* Wilmington, Del.. 6 mo. 16, 1813 —
N. Spencer Thomas—Pleage send us a half b'l.n el of T'an-
nate of Soda. The quarter barrel that we got appears to
have done more good than anything else has done in the
same length of time before, and we hope perseverunce
in its use will clear the scale off coin pletely.
Respectfully, JOSEPH BANCROFT & SON.”

Address orders to N. SPENCER TIIOMAS, Elmim N i

$72.00 EACH WEEK,

Agents wantedeverywhere. Business strictly legiilmate.
Particulars free. Address, J. WorrH & Co.. St. Louis,Mo.

Improved

THOMAS LEFFEL.

Unexcelled in Power for size
i and cost. Economical at part gate,
Built in Superiorstyle, Uuequalled
in Duplication of parts at small
outlay.
HERMANN & HERCIIELRODE
MANUFACTURING COMPANY,
Davton, Ohio
Send for Circular and ’ricé List.

\IACHI‘JERY of all kinds, New and Sec
ond Hand, bought and sold by S. C. HILLS, 5
Courtlandt Street, New York.

THE « PHILADELPHIA ”

HYBPRAULIC JACK.

ISTON guided from both ends; all working

parts guarded from dust; single cr double pumps,

111(1041RNslmfts rocker arms,plstom etc.,entirely steel.
No

5th st., Philadelphia,
No. 42 Cliff st.. New York. %PHILIPS JUSTICE.

1\ "ASON’S PAT'T FRICTION CLUTCHFS
are manufactured by Volne V. Mason & Co
Providence, R.I. ents, L. B JO S, 60_CMIF street

New York; TAPLI , RICE & CO Akron Oh io.

III IIII | WROUGHT
[Hh Union tron Muls, Plusburgh, Pa.
The attention of Engineers and Architects is called
to ourimproved Wrought-iren Beams and Girders (pat-
ented), 1 which the compound welds between the stem
and flanges, which have proved so objectionable in the
old mode of manufactur: ng,are entirely avoided, we are
repared to furnish all sizes at ferms asfavorable as can
eobtainedelsewhere. For descriptivelithograph address
Camegie.Kloman& Co Umon Iron Mills, PIELS urgh, Pa.

$25 A DAY new. G.G, SHA\\ Biddeford, Me¢.
“To Have a Cricket

“ON THE HEARTH, IS THE_LUCKIEST TIHING IN 'rm-:
‘““ WORLD."— Chas. f)zclent The large 11lustrated family
l% er— THE CRI' KET ON THE HEARTH "—only §1 a year.
A 3 CIIROMO IFREE. Great success. 100,000 sold.
16 pagces crowded with freshest stories, &c. Will pay one
General Agent in each county a monmlu caLi ~alary.
Send $1for Agent’sOutfit(chromos,samples, tei ns.&c.)
A plynom for te lritog We send this DﬂllCI three
months faor 25¢. Object, to introduce.
JoNEs & HADLEY, Publishers, 176 Broa way. N.Y.

$ITUATION WANTED—By a young man
N

| Agents wantcd. Businessentirely

as Sunerintendent or Assistant in a Foundry and
chine Shop. Understands the foundry and pattern de-
partments, and is a Machinist by trade.  Has hiad scveral
years’ expalieuoe with one established Eastern firm—

would like to go West. Goodreterences. Address
H. W. A,, Lock Box 16, No’ Adams, Mass.
100 HORSE POWER Horizontal Engine
for Sale, at about one half its coat. and but lit-

tie used. For descriiltionandé)rice app
W. E. TANNER & CO Ludlmond Va

5 t c\o rerday! Agents wanted! All claraes of working peo-
5 0 Pple, of either sex, young or old, make more nioney at

work for usia their spare moments orall the ume than atanything
use. Particulsre fred, Address @, Btiasor & Co..Portland. dsins.
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