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“THE |CIVIL WAR,”

A series of graphically
illustrated papers on the
reat battles of the Civil
ar, written by generals
highin commandupon both
sides (including Generals
Grant, Longstreet, McClel-
lan, Beauregard, Hill, Pope,
L. Rosecrans, Admiral Porter,
™ and many others),is begun
in the November number
of THE CENTURY MAG-
AZINE with an article on

“BULL RUN”

The aim is to present
interesting personal ex-
.., Derianses, with full

22 and accurateillustra-
tions, ;\:c\:mpdnvmg papers on “ Recollec-
tions of a Frivaie™ will add value to a series
which the conductors of THE CENTURY be-
lieve to be the most important ever under-
taken by them. In the December number
is a fine portrait of General Grant, and an
article on

FORT DONELSON, by Gen.WALLACE.

This number also contains a capital short
story by Mark Twain, and many other feat-
ures, In an early issue will appear the paper

°" “’SHILOH,” by Gen. GRANT.

Begin sub:cnptzom wztlz November, and get
first chapters of Howells’s new novel of an
American business man. Price $4.002 year,
35cents anumber. THE CENTURY Co. N. Y

—

WORKS WITHOUT EMGINEER, oR BOILER, . STEAM COALOR ASH. STJIRTS.&T OHCE ANDLS
FREE OF DANGER FIRE OR EXPLOSION. 1t 25 HORSE POWER SCHLEICHER SCHUMM & L0

APPARATUS FOR ELECTRICAL MEAS- l

urements.—Illustrations and description of the vurious
interesting apparatus for meusuring electricity that
were shown at the Munich Exhibition, mt,ludmg Wiede-
mann’s bifilar galvanometer;
meter for strong currents, Zenger’s differential photo-
meter; Von Beetz’s solenoid; apparatus for demon-
strating the principle of the 'Gramme machine; Van
Rysselberghe’s thermometrograph; Von Beetz's chro-
nograph; and Harlacher’s apparatus for studying deep ,
currents Iliustrated with seventeen engravings. Con- '

ned [n SCIKNTIFIC AMKRICAN SUPPLEMENT, No.421.
dPri(I:e 10 cents.” To be hadat this office and from all news-

ealers.

BEITAI.U G{l Eto select from at from 30t 4 De r Len..

belu'w the regular retail prices. Wemll seud a ce{)y
Eto apy address. ESTES & L
ashmgton St, opp. *0ld South,” Boston. Mass.

NGTON.— CONN 0 IRE
co pPER MATERIALS FOR METALLIC, AND
N SHEETS MMU, 770N A SPeCtATY BLANKS

THE CORINTH CANAL.—A DESCRIP-

tion of the project of Mr. B. Gerster, engineer in chief
of the Intemational Corinth Canal Com , and &
sketch of the progress thus far accomplished. ature of
the Isthmus of Corinth. Former undertakings. Route
selected by Mr. Gerster. Mode of excavating. Appara.
tus employed. 1llustrated with 6 engravings. Contain-
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 4235.
Price 10 cents. To be had at this office and from all -
newsdealers,

AMERICAN

MONIEY
BY SENDING FOR A COPY OFOUR
before huving your Christmas Pre-
sents. W etgrr for young or old,
nothing is so sure to pleace asa hand-

§A§SCT0RR|

Electrical Exibition

TO BE HELD IN

Mass. Gharitahle Mech. Ass'n Bldg.,

HUNTINGTON AVE., BOSTON, MASS.

TO OPEN

Monday, Dec. 1, 188 4.

TO CLOSE

Saturday, Jar'’y 3, 1885.

SPECIAL NOVELTIESMAY STILL OBTAIN SPACE.

“ CHAMPIO‘V » «g.LEVER ” RIM NIGHT LATCHES
See ilhtxstmtlonin SCI. AM.,
separa ely, with three nickel lated steelkeys, and com-
trimmings. Sample. With bronze escutcheon. mailed

? introduction, on recemt of $2.20. Kull nickel plated
sample for $2.60. Add 10 cents for registering tbe pack-

age. QOrder direect, or through_ any rcspon sible dealer.
Send 9¢. stamp for Illustrated List of Latches, Locks,
Padlocks, etc. Address Miller Lock Co., Phatadelphie, P

NORDENSKJOLD’S GREENLAND EX-
pedition of 1883.—An interesting resumé of the results
reached by Baron Nordenskjold during his recent ex
dition to Greenland ; giving a deseription of the countr;
wraversed, and of the animals, plants, and mineraln thal
wore found, e, 1lost mted wilh a sketch map of the
fourney, Contaired In BriexIIF AMERICAN SUP-
PLIMENT, No. 4'222. Price 10 cents. To be had thatis
omce and from all newsdealers

This is the only steam boiler ever
devised in strict compliance with
the demands of ratural laws, It
gives complete immunity against
explosions, delivers dry steam,
prevents all incrustation and de-
posit on thebottom plates, affords

H.]‘L

safety with high pressure, u.nd
secures great economy. in
: vention is applicable to ever; st,vlp

of boiler. and can be readily ap-
plieq, internally or_externally, io
new or old boilers. Licenses grant-
ed on liberal terms to manufac-

turers. fend tn
LAWSON N()N-E l’l OSIVE BOTLER CO.,
133 and 157 Broadway, N.Y.

A.A.GRIFFING IRON CO
STEAM HEATING Apparatus

S0LE MANUFACTURERS

IBUNDY STEAM RADIATOR

750 COMMUNIFPAW AVE .-
JERSEY CITY, N.J.

See illus. article in SCIENTIFIC AMERICAN Sept. 18, 1884,

Wiedemann's galvano- .

some book, and our catalogue places logue and Price List Fri
an a'most endless varicty before you No. 1999 Mnm at.. ltocktm d. In

explosion!

SHIPMAN STEAM ENGINE, ||
A BOAT ANDSTATIONARY ENCINE.
Noskilled attendant required! Safe from fire and
No expense when engine stops!

—Steam In FIVE minutes.—

Runs ten hours on less than 3 Gallons of Kerosene.
illustrated article in this paper, September 13,

SAIPMAN ENGINE (0. 55 Franklin 8., Boston |

47 DEY ST NEW YORX . 214 RANDOLPH &' CHICAGC 334 S waALnyT 5Tr PHILADELPHM

! PRICES

. Including crating, and free dehv.
- eryou cara or to expresscompany’s
office from any omne of our agencies
or factories.

Exvmwaa 1,14to 2 H.P 100
No b it e Mos
See “ No. 3, full 2 HLP 175

l I]lustrnted Catalogues on
receipt of stamp,

and July 26th, 1880. to Mr. S.

REL F

FARR UN D
COPELAND & BA

ROCK BREAKERS AND ORE CRUSHERS,

manufactureand supply atshort notice and lowest rates, Stone and Ore Crushers cone. .
taininzthe invention described in Letters Patent. issued to Eli W
er with Nkw AND VALUG ABLE IMPROVEMENTS, for which Lietters Patent were granted }

. Blake, June 15th. |5 togeth.
Iny 11th

L. Marsden All Crushers supplied by us are constructed under
the superintendence of Mr. Mayrsden, who, for the past ﬂfteen years, has been connected with
the manufacture of Blake Crushers in this countr
RY AND MAC
JON, Azems, New York.

and E
INE LU., Mmmﬁu., Ausonin. Conn.

+ JOHN H. (‘HEEVER, Treas.
JOHN D. CHEEVLER, Treas’y I
Branches: 308 Chestnut

NEW YORK BELTING & PACKING CO.

The Oldest and Largest Manufacturers of the Original

1 SOILID VULCANITERE
'Emery

All other kinds Imitations and Inferior.
standard BELTING, PACKING, and HOSE.

New Torlx Belting and Paocking Co.,

W=~rehouse, 15 Park Row, o
Lr(,(.l. Phila,, 151 Lake Street, Chicago, and 5¢and & ..P S

W heels.

Our name isstamped in full upon all our
Address

Astor House, N. Y.
ummer Street, Boston.

STEAM LAUNCHES

Bout Enpginces and small Steambont Mochinery
of all kinds. Lannches constontly on lland
Send for free Illustraged Catalogue, CHABR.
WILLARIY & CO,, 242 Michigan 8., CIICAGD.

BARNES’

Patent Foot and
Steam Power Machi-
nery. Complete out-
fits for Actual Work-

ship Businwesa,
Lathes {02 Woorl ov
Metal Circular Saws,
3 - Scrool Saw g ¥ ormers.
. ? Mortisers. T'rnoners,
etc., etc. \Iachmes on tnal if desired ])cst'rTrwc Cata-
&JO BAILLN LS,

Y% DR. KARL WEDL, PROFESSOR OF

Hlstology in the Umversity of Vienna—Blo f
- sketch, accompanied with portrait. Contame in SCI
F\'ngo AMERICAN SUPPLEMENT, No. 426. e 10
. Gonts. “To be had 8¢ this ofi e and from: a1l hewsdoalere,

raphical

'IHE HARDEN STAR HAND GRENADE

FIRE EXTINGUISHER

Puts Out Fire Instantly.
See editorial noticein SCIKNTIFIC AMERI-:
CAN of November 22d, 1884. :

Send for circulars. Address

Harden Hand Grevade Firs Extinguisher Co.,

_ 25 Wabash Ave., Chicago,
10 0 1 Boston, or

liver St..
es éro&dway, New York.

HOW TO COL COIDR LANTERN TRANSPA-
renciea—A valuable paper by T.J. Houston vin fulldi-
rections for the preparation of photographic transpa-
rencies. and for painting them. Contained i SCIFNTIFIC
AMIRICAN SUPPLEMENT, No. 423. Price 10 cents.
To be had at this office and from all newsdealers.

provements in Photo-block Printing.—Another valuable
contained in SUPPEMENT, No, 424

OPTICAL GOODS

}\ oa:n,uuus 'L‘elescopes, ¥Field and Opera Glasses, Magic
HrIy ometers, 1asrmumeters, Com-
passes, Bat!erwa Ifbrawmg, Drainage, Ilajry, and other
meienlific Instruments. 192-pp. Cagalo

grids Free,
PHEENTICE & SON MigOpticiars, 176 IFway,NYs

{ "THE CAMERON STEAM PUMP.

|

Nov. 29, 1884. Each is packed

" FREE HOLIDAY PACKAGE.

T introduce our pomld and sscure fulure trede, wa wall qend
you {free of ckarge) if you wt ] E0 conts iz stmmps for
postagy, ete., B preliy Clhrstmas Carde, b uice Now Year Cards,

¥ Cardg, & beantiful G Dound booral Autogruph
illustvates wizh lirds, Howers, Eerna, e
ic Aibarn of all the Presidests of the Un
ure of vachy, alwy, Oar New Illas d 1alitay Book,

3
l]. E MANUFACTURING (0., Hartford, Conn.

WATCHMAKERS.

Before huym%!l see the Whitcomb Lathe rmcl the Web-
stnr Koot eel, made by the AMERIT

ML OO, Waltaam, Mass. CATALOGUES FREW,

AND FINE GRAY IRON ALSO STEEL
LE 4 CASTINGS FROM SPECIAL

£ TINNIN
SD'EVUN&CO\( e pay ‘NHTQW«T

LEHIGH AVE. X AMERICAN ST. PHILA. «___— —

PATENTS.

| HOMA

MESSRS. MUNN & CO., in connection with the pub- -

Lcation of the SCIENTIFIC AMERICAN, continne to ex-
amive Jmprovements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had tiérry-eephid
years' experience, and now have 1 nequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
Cnited States, Canada, and Foreign Countries. Messrs.
Mumin & Co. also attend to the proparation of Caveats,
Copyrights for Books, Labels,%e.:'ss-_ues, Assigaments,

and Reports on Infringements of Patents. All business free

STANDARD OF EXCELLENCE. |
30,000 IN USE.
MANUFACTURED SOLELY BY
The 4, 5. CAMERON STEAM PUNP WORKS, Foot East 23d St New York. '

"FINISHED PULLEYS
AT 4 CTS. PER POUND,
TO CLOSE OUT STOCK ON HAND.
SEND FOR PRINTED LIST 0} DIMENSIONS.
THE JOBN T. NOYE NFG. €0., BUFFALO, N. Y.

LOUIS PAS'I‘EUR — BIOGRAPHICAL
sketch and full paye portrait of this eminent scientist.
Contamed in MJENTIFIC AMERICAN SUPPLEMENT,
0.335. Price 10 cents. To be had at this office and
i‘rom 8l newsdealers.

AN WATUF

ERNS -

. intrusted to them i done with special care and prompt-
" ness, on very reasonable terms.

A pamphletsient free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,

- Designs, Patents, Appeals, Reissues, Infringements, As-

signments, Rejected Cases, Hints on the Sale of Pa-

tents, etc.

\We alfo send. free af charye. a Synopsis of Foreign '
Patent Laws, showing the cost and method of securing .
patents in all the principal countries of the world.

MUNN & (4., Solicitors ot Patents,
55‘1 Iiroadway, Jew York,

BRANCH OFFICE.—Corner of F and ®th Streets,

Washington, D. C.

them we make this speais
story paper, entitled ILE

¢

&3 deseribed,

- P. 0. Box 1:207.

THE PAYHE AUTOMATIO EHCINF

Gives more

wer from same amourk

of fuel ar

made, and er cent more power than raterd at. All

cngines warranted All sizes and styles, * i 230 horse

POWeT. Send rowﬂces and catalogueA 4.
AYNE & NS,

Elmira, N. Y.

The .
same number contains an illustrated paper on Im- :

paper on the Preparation on Lantern Transparencies is .

wuter thur any engioe |

s £
POSITIVE BLAST.

IRON REVOLVERS, PERFECTLY BALANCED,

Has Fewer Parts than any other Blower.

P. H. & F. M. ROOTS, Manufacturers,

CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,22Cortland St.,9 Dey St
OCOOKE & CO., Selllng Agts 22 Cortland’Street,
JAS. BEGGS & CO., Selling Agts. 9 Dey Street,

NEW YORKX.
SREND FOR PRICED CATALOGUR

HOUSE DRAINAGE AND REFUSE.—
Abstract of a lecture by Capt. Douglas Galton, C.B., on
the treatment of town, barrack, and camp refuse and
on the removal of excreta from houses. A valuable
paper. Contained in SCIENTIFIC AMKRICAN SUPPLE-
MENT, No.421. Price 10 cents. 'I'o be had at this office
and fromaii newsdealers. 'L'he same number cortains a
valuable paper on the construction of privy vaults.
Tllustrated with three euzravmzs.

A CHRISTMAS GIFT. .

Every (b "as wi maka tha
Titeleé alxs B
TLic year we ]'axs
i by Lo it
e we willgend

KBy 6.: i\"e Flegmt
sp)‘ Al

Filvlay Theok. o, Ceoa,

REARING OYSTERS _A VAL TABLE
| and interesting paper by John A. Ryder, describing the
: author’s experiments in rearibg oysters oun a large scale
from artificially fertilized eges; followed by notes on
pond culture, on the food of the' oyster, on the oyster’'s
enemies, parasites and commensals, etc. Contained
in SCIENTIFIC AMERICAN SUPPLEMICNT, No. 4222, Price
-}10 cents. To be had at this office and from all news-
ealers.

OPIUM:

|RIPON CATHEDRAL. — FULL PAGE
- 1llustration and brief description of this ancient English
ecclesrastical structure. Contained in _SCIENTIFIC
AMERICAN SUPPLEMENT, No. 335. Pricel0 cents. To
- be had at thls office and fr3m all newsdealers.

vico

& WlllSl(Y llAlﬂT§

with  Doub
Chlorldeof Gold. We /
challenge mvestlga< \
tion. 10,000 Cures
Books free.

LESLIE E. KEELEV co.
DWIGHT, ILL.

Fnr Men. Quick, sure, safe. Bo
Civlale Agency, 160 Fulton St., New York.

DYKE'S REARD KLIXTR

E-K. Price per
A, NEATEDA T b [P

W
L .l L. b)l]'lH & l.,(l., jgpmg, I'lJnl.lna. III.

ELECTRO MAGNETISM AS A PRIME

er.—An acconnt of the various attempts that have
been made to utilize electro-magnetic power as a prime
mover. Schulthess’ machine. Salvator dal Negro’s ap-
aratus. Jacobi’s apparatus. Davidson’s apparatus.
evenport's devices. Capt. Taylor's electro-magnetic
eneine, Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 359. Price 0 cents. To be had at this office
and from all newsdealers.

FOREIGN PATENTS.
Their Cost Reduced.

* The expenses attending the procuring of patents in
. most foreign countries having been considerably re-
duced, the obstacle of cost is no longer in the way of a
. large proportion of our Inventors patenting their inven-
- tions abroad

CANADA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former inclvdes the Provinces of Ontario, Quebec, New
Brunswick, Mova Scotia, British Columbia,and Mani-
| toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining

‘ patents in Canada is very large, and is steadily increas-

ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st, enabies parties to secure patents in
Great Britain on verymoderate terms. A British pae

. tent includes England, Scotland, Wales, Ireland, and the

BOIENTIFIC
MEXNT, An

AMERICAN SUPPLE.
. fdesired back number of the SCIENTIT:C
AMERICAK STPPLEMENT gan he had at this gfboe for
1l centy, Also to be had of nowadenlers in ull EFRYts 01
the COuNITY.

£ New catalngue of Valuable Papers

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent |
of charge to any addre 8.
MUNN & CO., 361 Broadway, N. Y. |

PERFECY
NEWSPAPER TILE

Tha Koch Patent File, for presesvinr nowspipers,
magazires, nnd pamphiets, hns Deen recently Jmproved |
and price reduced. SubseTibers Lo the SCIENTINICG AM-
ERLUAN aAnd SCIUNTIFIC AMERICAY SUFPLTMENT 0an be |
supplied fur the low price of $1.30 by mall, or #1.25 &t the
¢ Hl’uvw Tirra Tl alﬂas, inscription

;oftice of this paper.
“HCIENTIFIC AMERICAN In gilt. Nooessary for |
nVECY oone Who wishes to presorve the papar. !
Address
MUNN & CO.,

OUR WATERBURY TIMEKEEPER,

FEveryons eannow own n PRRFECT TINEKEEPER. Ytis KO HIMNCG or chagn toy, bt a
relinhle teller of the time of day in a Ilandseme Rilver Nigkle Hunting Qasn, g f1i0

warranter, Cheap watohea pra ;.nnr
timekeepers,  but il Waterhary can

pnn. We want HHEG  now
raaders for our oa- per, ant te obinin

1 offer:
STHATED LEISURK HOICR for @ MONTHH as trial nnd 6I¥K FREE
our Waterhiry Ti Ry in i KELEGAXT GOLDY AND YELVET JEWEL C48F. For 18cextra
wowilleend e Fine Ploted Wateh Chain with a Key Charm. For achub of three and $1.00
wa wlil poud 8 gubacriptions, and § timekeeners as preminm. Money refunded if noh
Address LEIFUBE HOTR PUBY Cth., 28§ Clark Street, CHICAGD, 1LL.

Publishers 8CIE .'TIFIC AMERICAN

For 40 ets. (nr 2020 rtampst we will Bend onr family

© 1884 SCIENTIFIC AMERICAN, INC

Channel Islands. Great Britain is the acknowledged
financial and commercial center of the world. and her
goods are sent to every quarter of the globe. A good
Invention is likely to reslize as much for the patentee
in England as his United States patent produces for
him at hrrue. and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britaiv, where his rights are as well pro-

- tected as in the United States.

O'TTHER COUN'T'RIES.—Patents are alsoobtained

; on very reasonable terms in France, Belgium, Germany

' Austria, Russta, Italy, Spain (the latter includes Cuba
- and all the other Spanish Colonies), Brazil, British luvdia,
- Australia, and the other British Colonies

An experience of THIRTY-IIGHT yeara nas enabled

the publishers of 1'RE SCIENTIFIC A M ERIOAN to establish

: competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
{ have the business of their clients promptly and proper-
ly done and their interests faithfully guarded.

A pamphlet containing a synopsis of the patent laws

. of all countries, including the cost for each, and othe
. information useful to persons contemplating the pro-
. curing Qf patents abroad, may be had on application to

this office.

MUNN & ('O, Editors and Proprietors of THE SCI-
FNTIFIC AMERICAN, cordially invite all persons desiring
any information re'ative to patents, or the registry of
trade-maris, in this country or abroad.to call at their
offices. 361 Broadway. Examinatioo of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address, MUNN & CO.,
Publishers and Patent Solicitors,

roadway, New York.
Branch Office. cor. F and 7th Su-eets. opposite Patent
Office Weashington, D. C.
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