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Jarvis Gas-Consmmng Furmace,

Far Setting Steam Heilers, Will burn EL]‘L‘LniI] 4] w ‘th
pocall mijxfure of sofi conl wlthout biower. 1L1rp-,~
ALK, Ll’lLl\ Conergl Agent, Xo. 239 Congress 2ireel,
Bcn*(m Miass,

Steel Castings,

}{‘t 0 10,000 1bs, weight, true to pattern. Aninvalu-:

able su stltute for forgmgs or for malleable iron cast-

ings 1'ar1un"mL¢§I rt’a.t stror l. d for mrcular and
Tice et to O Fift 5 TING COMPANY,
VELINA aTREET; PHILADELPHIA. PA.

PIANOS

WATSONS NON'CHANGERRLE G4P LATHE Hh““ mmuzmmn
GPmﬂclum:Fo&h\&afummmﬁjmg,guz FROAT 1.

il PR
FOR hALE

First-class engine, 16x30, iron bed plate, governor, etc.
Steam Shears and Punch (very pewerful). Kenyon’s
Screw Cutter (double). Blacksmiths’ Tools at extra low
prmes Address 1404 Main Street, Wheeling, W.

IMPORTANT NO'I‘I(‘E.

1 wish to negotiate with some responsible manufac-
turer to make and sell on royalty wy lately paiented
H‘ux-m valve, an article entirely srparate: from the pump.

hnhmmfs of dozens can be sold every year. Adidress

DGE, Lowville, N. Y.

TELEPHONES.

THE GOLD AND STOCK TELEGRAPH
COMPANY has completed arrangements
with the AMERICAN SPEAKING TELE-
PHONE COMPANY for supplying the public

Retail price $900 onlv $260.
@rgans. yrice g340 only $95.
free. Da.mel!‘ =a.tty. Washmg ton, N. J.

Pa7 dor

of this and the neighboring cities and of

all parts of the United States with Tele-
phones of the most improved descrivtion,
and with Private Telegraph Lines on which
to use them. Applications will be filled in
the order in which they are received.
For all information apply to
GEORGE B. SCOTT,
Sup’t Gold and Stock Telegraph Co.,
Western Union Building.

New York, December 18, 1877.

CAVEATS, COPYRIGIH'TS, 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.

In this line of business they have had OVER THIRTY
YEARS' EXPERIENCE, and now have uncqualed 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, Copyrightsfor Books, Labels
Reissues, Arsignments, and Reports on Infringements
of Patents. All business intrusted to fRem is done
with special care and promptness, on veI'¥ moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Pateunls 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, ete.

Foreign Patents.—Wealso send, fre 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 i 1n
miod 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, German,
French, and Belgian—will secure to an inventor the ex- pag

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. The expense to apply for an English patent is
$715; German, $100; French, $190; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent
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
timethe 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

asabove, 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-:
eutee and mechanic, and is a useful 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 Th Streels,
Washington, D. C.

Paper |

Hllu_ \

| GUARDIOLA'S
COFFEE & SUGAR MACHINERY

.Cofiee, Malt, Corn, Cocoa, and Grain-
Dryinz Machine. Cofl'ee-Hunlling and
Poiishing Machines. loﬁ'ee-Washlnv
Macnine. Relix Sugar Evaporator.

| Messys. C. ADOLPHE LOW_ & CO., 42 Cedar

Street, Messrs. MUNOZ & ESPRIELLA, 52 Pine

Street, New York, are Mr Guardlola’s Agents, and they

i w1ll give prompt attention to all orders for any of the
above machines.

Harrison’s System of Grinding!
Illustrated Catalogue Now Ready.

NEW STANDARD FLOURING MILLS.

Old Theories, Horizontal Grinders, Slow Runners,
Fully Ex loded. Fine Blour. ngh Speed, and Econo-
mical Milling Fully Establish

A NEW Copy For All.
Millers and Edltors please address
EDWARD HARRISON,

No. 135 Howard Ave, New Haven, Conn.

PRINTING PRESS !

Prints cards, envelopes, etc. equa

$3.

el

! Lo your own printing and advertising and .
/ save money.

;p‘?bﬁ\}@\l_ et for ‘ml OT FOrnE.

| #r10mey mating business anywhere.
CENTENMAL; de. &Laﬁma for large cutalgee to

EY & (), WAnuELeturers,

Merideny Conn.
T H YS E LF original prescriptions, either one"-
of which is worth ten times the

% iee of the book. Gold Medal awarded the author. The
st Herald gays: “'The Science of Life is, beyond

all comparison, the most extra-

Urit pun Semade *

A new Medlcal Treatise, ‘ THE -
SCIENCE OF LIFE, OR SELF-PRES-|
ERVATION,” a book for everybody
Price %1, sent by mal. Fifty -

ordinary work on Physiology
ever published.” An Illusirated
Pamph et sent FREE. Address
DR. W. H. PARKER, No. 4
Bulfinch Street, Boston, Mass

MACHINISTS’ TooLs.!

EW AND IMPROVED PATTERNS. !

Send for uew iilustrated catalogue.

Lathes, Planers, Drills, &c.

NEW HAVEN MANUFACTURING GO.,
New Haven, Conn.

FOUNDRY AND MACHINE SHOP FOR|
Sale or Rent. We offer at a bargain, our old works.
conwiatitg of three substantial brick buildings sheds,
ample waler puwerand facilities for conducting an iron
ur woul srurking business. Coal, iron, hard nud soft |
Jurahpr ciose at hand. Three railroads. Addre i
SOUTH BEND IRON WORKS, South Bend Ind. !
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VEST POCKET

:GATLING GUN.

:: By Far the Smnllest and Most Perfect
OCK ARM in the World

Secwed by U S. and Foreign Letters Patent. |

By far the most rapid repeating arm ever manufac-
turéd. Isa positive safeiuard against accident, so fre-
quent with other FIRE ARMS., Adapted te the usual

| sige_cartridge, and can be carried in the vest pocket with |
perfect convenience. Sold by the trade generally. Un-;
‘ usual mducements to responsible agents in all sections.

Send for circulars.

Al Righ Fire Arns Co, amvenc, M|

: “Indzspensable to the Library, Clergyman,
Lawyer Physician, FEditor, Teacher, Siudent,;
and all of any calling in lzfe who desire knowl-
edge.”

ENCYCLOPEDIA BRITANNICA.

‘Ninth Edition.--American Reprmt

This great work is beyond comparison superior in 1ts
elaborate and exhaustive character to all similar works. .

The eontributors are the most distinguished and o rig~
inal thinkers and writers of the present and of the

ast.

This issue is the Ninth revision in a space of over one’
hundred years smce its inception, and_this reprint, a
copy in every qartlcu ar of the British Edition now in-
course of publication, is the best and cheapest work
ever offere to the American people.

| The articles are written in_u most attractive style,

:and the quantity of matter in each volume is one-
third greater per volume than in any other Cyclopsdia
sold at the same rates.

'The work containsthousands of Engravm%s
and Wood and is printed from entirely new ty
ex ressly or i

t will be mmgrwml in twenty-one Imperial octavo
volumes, 8ix of » hich are now ready, and the succeed-
ing volumes will be issued at the rate of three a year.

Price }gcr vol., extra cloth binding...... ...
- In half Turkey Moroccos extra..............

Sold nn]%by subscription.

A neat Pamphlet, giving specimens of pages, cuts,_

" full-page illustrations, list of contributors, etc., will be
mailed gratis to applicants.

J. M. STODDART & CO., Publishers,
i 723 Chestnut Street, Philadelphia.

H. H. KEY, Publisher,
Room No. 8, 120 Brondwuy, N. Y.

on Steel-
pe made

PATENT

OLD ROLLED

SHATFTING.

The fact that this shafting has 7 per cent. greater
strength, a finer finish, and is truer to gauge, than any
otherin use, renders itundoub‘edly themost economical
; We are also the sole manufacturers of the CRLEBRATED
| CorLINS' PAT.COUPLING, and furnish Fulleys, Hangers,

ete., of the most approved stgles Price list mailed on
apvlwation 0 S & TATGGHLING.

Try Street, 2d and 3 _Avenues, Pittsburgh, Pa.
190 S. Canal Street, Chicago, I1l., and Milwaukie. Wis.
&~ Stocks of this shafnniin store and for sale by
FULL. Boston, Mass. - ;
GBO PLACE & co., 141 Ghambers St., N. Y. |

to any press. Larger sizes for large work. |
Sxcellent spare hour amuse- -

b'cnd .

- of receipt of order, except in cases where the '
00. - subscriber otherwise directs. :

. EVETY pnewho wishes to ]'ITB“(.]“ i the paper.

Cut Brass Gears, list free. Grant 194 Beverly st., Boston.

HARTFORD
STEAM BOILER

Insvection & Insurance

COMPANY.

W.B. FRANKLIN, V. Prest.  J. M. ALLEN, Pres't,
1. B, PIERCE, S¢27.

THE TANITE CO.,
STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent,

H.W.JOHNS® PATENT.

Liquid Pamts—all shades, finest in the world.
f';lrefll_',root[‘ fan’lﬁ‘, f%r V&;ool wo&,(, &kc &
ahpwin of ' 00 ain or Tin Roofs, Iron Worl C.
rometers, For & i, Em&gtﬁlpes Roofing, with white Fire Proof Coating.
Flues ku sr-Tleated Steam, Oil Stills, de ' Roof Coating. for restoringand preseryi
BUI;KI EY, Sole M: facturer, - Cements, for Reiurts, Furnaces, Leaky Roofs, &c.
E 129 %ﬂgagsvél; N.Yy. Steam Pipeand Boiter Coverings,
& ' Steam Packing, Asbestos Boards, Fire Proof
Coatings, Sheathings and Roofing Felts, &c.
These articles are ready for use, and can be easﬂ ap-
Els%g bycany one. Send for Samples, Pamphlets, Price
ists, .

H. W. JOHNS MANUFACTURING COMPANY,
87 Maiden Lane, New York.
(FIILADRLIHA BRANCIT, 400 Areh &t.

}'img

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTURED 6Y BURLEIGHR{JCKDRHL Go.

£17CHBURG MASS. I

DOWNIE THLATINEH & CO,, Boston.
SEND FOR PAMPHLET. Also T8 W TIENPSTED £00 Ul bus, Ohig,
0afS8y (M. M HCCKE CO. Et. Loutg,
y LA PARKHR & f‘(\ New (}rll‘l.\.n:!

THOMPSON&. I !‘%{JV, #an Francisco.

LCO’I"I‘ LA'I‘HES for Broom Rake and Hoe Hane
dles. 8.C. HILLS, 78 Chambers St. N. ¥,

YALE VERTICAL MILL,

Iron Frame; French Burr; Self-oiling;

‘Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma- :
chines, Packers, Mill Picks, Vater Wheels, Pulleys and
Gearing, specially adaptei to Flour Mills. Sen for :

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

P BLAISDELL & GO.,

Soli- feedtng. Adjustable-balanced; Long
bBeag'mgs Cd eq; t
est  arrange eg
‘Worcester, Mass., finished, and for quali=
' Manufacturers of the Blaisdell Patent Upright Drills 4 tyand quantltgground
! and other first-class Machinists’ Tools. W G0 superior. Send for
|
A e e | FOR SALE.
IGROSCOPES At Reduced Prices. SL ht 20 in. Harrison
Opera Glasses, Specta- - ical Mills, $110.00
cles, Telescopes, ’I‘hermometers Sen ﬂ) in. Harrisou Vertlcal Mll] FLE (.00,

for each 1 Heuvy
lExtrchuv %4 in. Harrison Vertical Mill, £425.
YA lyl'i OoN WORKS, New aneu, Conn.

ESTABLISHED 1844.

. JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINEER aud MACHIN-
IST. Flax Hemp, Jute, ? Oakum, and Bag, ging
Machinery, Steam Engmes, Bollers, etc. Also Agent for
the celebrated and improyed Rawson & Ritti nger Hoist-
ing Engine, I will furnish gpecificatiens and estimates for
. all kinds of machinery. Send for descriptive circular
" and price Address

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

tS fi Y e ¥
'9_}.}( 11 7

Illustrated Catalogue. R.& J.
921 Chestnut St.y Phllndelphm

LEFFEL WATER WHEELS.

With recent improvements.

Prices Greatly Reduced. |Jf
7000 in successful operation. *
FINE NEW PAYPELET FOR 1877, adus
Sent free to those interested
James Leffel & Co,
Springfield, O.
109 leerty St., N. Y. City. 0809

OGARDUQ' PATENT UNIVERSAL DCCDN-
TRIC MILLS—For grludlng Banes‘ Ores Saud old
Crucibles, ¥ire Clay, Guanos, Oil ke, F"eed. 'orn,

gom andc Cﬂ(_)b Té)bacco,tS%u]ﬁ Su ar:A Sbaltts Rﬁots |

avs, Coffee, Cocounuf axseed, Asbestos, Mica, ' §

i lcso a}gd g‘g%%év%‘ clalltnnot Ib?{ Hrol;mﬂz bﬁlomel“ mﬂgﬂ o%n W TOO]S ?fagg ggggnaﬂs%fGalﬁAlgnxﬂﬁéﬁmlﬁh;:rgg
8 rinters’ Inks, Paste nca*lp; ete n 3

JOIIN W, THOMBON, shooossnr 10 fAMBES BOGAR. K ‘E?‘;?H;Iﬁ?ﬂl\,es& vfféif AR S ete (Rhmaguestios

23 COI’Dhlll Bostc m, Mass.

P GE, ['ll:ner of “ Lite nud. Llu btb \ew York.

Drn Hammurs and U'Jl“\, fm‘ W(Jl‘
PUNGHING pr_mlb THE S1ILRE

PRESSES.

PATIKER 1’111‘~«. {:3, \malew“.
Catti.
“ DPresents which Outlast the Year.”

FOR 1878.

HARPER’S MAGAZINE, One Year...$4 00

1872, 1874, 1875, _
' SCIENCE RECORD.

A few copiesof these splendld books are offered at
the following very low prices.
Among the subjects, the following are the most note-
worthy, exhibiting in a condensed form a general ac-
count of the Progress of the World :

CHEMISTRY AND METALLURGY,

MECHANICS AND ENGINEERING,

BLITC'TRIC]"I‘Y LIGHT, HEAT, S0TND.

TECHNOLOGY, TIik 1. SENUI A ItTE,

OTANY AND HORTI(‘ULTUHJ“
GRICULTURE

RURAL AND HOUSEHOLD ECONQOM

MATERIA MEDICA, THERAPEUTICS, hYGIENE.

NATURAL HISTORY AND ZOOLOGY.

g%TCEOROIIiO GY, TERRESTRIAL PHySICS

GEOLOGY AND MINERALOGY,

ASTRONOMY,

BIOGRAPHY AND NECROLOGY.

Each yearly volume containg about 600 octavo pages,
including a large number of handsome engravings.

M:U

H 3 6 &, They are bound in substantial and handsome_bindings,
ARPER’S WEEKLY’ 4 00 andy;nll be mailed on receipt of $1.25 each. Address %
HARPER’S BAZAR, [T . 400 MUNN & CO. PUBLISHERS,

37 Park Row, New York city.
DYI(ES' _BEnRD ELIXIR s

3 Eue amacihest

The THREE publications, one year 1000

Any TWO, one year. .. 700 ! o«
N 1y ~ SAFETY HOISTING

Machinery.

OTIS BROS. & CO., No. 348 Broadway. New York.

Phllllps Vertlcal Burr Mills,

adapted to all kinds

SIX subscriptions, one year...... 20 00

Terms for large clubs furnished on apph--
cation.

The Volumes of the Weekly and Bazar be

' of grinding, with

gin with the first Numbers for January, and- ) Scroll Ventilator and
. . ’ - Discharge. Approv-

the Volumes of the Magazine with the Num- ed Self-Oiling Bridge
Tree Box. Our clean-

bers for June and December of each year.
. ing attachment of Fan

and Screen makes it
¥ the most perfect Corn
Mill ever constructed.
We use forged Cast
SteelShafts,andguar-
antee our Mills supe-
rior to anything in the
market. Address

€. C. PHILLIPS,
4048 Girard Ave.,
West Phila.

FOR SALE CHEAP.

The Machinery of a first-class Planing Mill and Sash
and Blind Factory. Also Moulding Machine and Turn-
ing Lathe. Can all be seen running.

Address P. B RA'I‘HBONE Syracuse,N Y

Subscriptions will be commenced with the
Number of each Periodical current at the time

Remittances should be made by Post-Office f
Money orders or Draft, to avoid chance of loss. -

Address: HARPER & BROTHERS,
Franklin Square,

New York.

SHEPARD’S CELEBRATED
=$50 Screw Cutting Foot Lathe.

Foot and Power Lathes, Drill Preuses,
Seroll, Circular and Band Saws, Saw
Attachments, Chucks, Mandrills, Twist

PERFECT

NEWSPAPER FILE

The Koch Patent ile, for preserving  NowsDapors,

- o & for
magazines. and pumphlets, has been rocently improved Drills, Dogs, Calipers, etc. Send
.m[{“pnt‘e reducgd gutm.:-,r fhers to the BCIEXTIFIC AM- cl;tta.logue of outfits for amateurs or
ERICAY and SCTHNTIFG AMERICAN BUPPLEMENT & b artisans

gupplicd furthelowprice of 1,50 by mail, o7 £1.85 atthe . H_ L_ SH E,PARD & CO.,
pfhre of thia paper. }IE‘dVS’ Tgard Hu]m. i tion - S, 90 92 Elm St
CUBCIENIIFIC AMERICAN Y in gilt, Focausary furl Cincinnati, Ohio.

durauss HE “ Scientific Amcrican” is prlmed with C CBAS.
ENEU JOHNSON & CO.’S I K, Tenth and Lom-

bard Sts., Philadelphia, and 59 Gold St., New Ycrk.

MUNN & CO.,

Publishers SCIENTIFIC AMERICAN.
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