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The Most Useful Practical Book Bver Offered to Ameri-
can Machinists.

Rese’ Enmplete Prackvel Mochiis,

13th Thoroughly Revised Edition.
JTUST READY.

The Complete Practical Machinist: Embracing Lathe |
Werk, Vise Work, Drills and Drilling, Tagps and Dies, |
Hardemng and Tempenng,the Making anaWse o f Teols, |

Tool Grinding, Marking out Work, etc. By Joshua Rose.
Illustrated by 356 Engravings. Thu‘teenth edition, thor-
oughly revised and in great. part rewritten. In one vol.
12m0 439 page: pnce 5_,)[! By mail, free of postage, to

address tn the world,

outents.—-ChapLerI Cutting Too0ls for Lathes and
Planing Machines. II. Cutting Speed and Feed. III.
Boring Tools for Lathe Work. 1V. Screw Cutting Tools.
V. Lathe-Dogs, Carriers or Drivers. VL Turning Eccen-
trics. VIL Hand TurnmE VIII. Drilling in the Lathe.
IX. Boring Bars. X. Slotting Machine Tools. XI. Twist
Drills. XII. Tool Steel. XIII. Taps and Dies. XIV. Vise
Work. Tools. XV. Fitting Connecting Rods. XV1. Mill-
ing Machines and Milling Tools. XVI1I. Grindstone and

Tool Grmdmg VIII. Lining or Marking ®ut Work.
XIX. To Calculate the Speed of Wheels, Pulleys, etc. !
XX. How to Set a Slide Valve. XXI. Pumps. A Index.

§F"T he above or any of owr Books sent by 'mau freeof
postage at the publication price to vy address im the aworld.

§F=Our large Catalogue of Practical and Scientific Books,
96 es. 8vo, and owr ether Catalogues and (‘wculars, the
awhole covering every branch of Science Applied to
sent Jree and free of postage to ony one im any purt of th.e
world avho will furnish his address.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS,
810 Walnut Street, Philadelphia, Pa.

Founded by M athew Oarey, 1785.
Centennial J an. 25, 1885.

BAIRD'S BOOKS
PRACTICAL MEN.

Our new_and enlarged Catalogue of Practical-and
Scientific Books, % pages, 8vo. ‘A Catalogue of Books

ECONOMIC MOTOR CO S

GAS ENGINES.

Best in principle, workmanship, and materials.

An unequaled small Motor adapted to all uses.

Nimple, Safe. Economical, Durable.

Four sizes: 1 H. P., ., 1 man power, and a Sewing Machine Motor.
Send for Circulars.

ECONOMIC MOTOR CO.,
12 CORTLANDT STREET, NEW VORK.

s

'N'THE CAMERON STEAM PUMP.

STANDARD OF EXCELLENCE.
30,000 IN USE.

-~ MANUFACTURED SOLELY BY
&5 The As 8. CAMERON STEAM PUMP WORKS, Foot East 23d St., New York,

125
Rors NEW RON BLOWEN,

P(;.‘ISTIVE -BI;.;SQ‘-
~| IRON REVOLVERS, PERFECTLY BALANGED,

Has Fewer Parts than any other Blower,
P. H. & F. M. ROOTS, Manufacturers,

CONNERSVILLE, IND.
S. S, TOWNSEN sien. Agt., 92 Cortland St. ,9Dey Bty
COOKE & sling Agts., 22 Cortland Street,
JAS. BEGGS & CO., Selling Agts 9 Dey Streec,
INEW YORK.

SEND FOR PRICED CATALOGUE.

BUILDERS OF ALL DESCRIPTION OF

MAL‘HINERYUSEDBYMANUPAUTURERSUPPAPER.

A New Dl‘lll Chuck

THE HARTFORD.

No. 1 holds O to 15 in. Price, $7.00.
No. 2 holds O to 34 in. Price, $5.00.

§F It cannot be excelled. Address
A. F. CUSHMAN, Hartford, Conn.

PUSEY & JONES co.

Wilmington, Delaware.

VELOCITY OF ICEBOATS. A COLLEC.

AMERICAX 00 Lhe questlon of the speed of ice boats, de.
monstraling how and why it is that these craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214, Price 10 cents. Ta
be had at this office and from all newsdealers.

tion of interesting letters tothe editorofthe SCIENT1FIC.

Patent nght Foy bule.
Milk Strainer with suppert.
Patented December

The usefulness of the improve-
-, mentcanbe seen at a Iglzmce,
* and therefore needs no urther

recommendation. J. LL,
Bax 635, Hontiopton, Ind.

YSPEPSIA.—Its Nature. Causes, Prevention, and
Cure. By JOHN H.McALVIN, Lowell, Mass., 14
years Tax Colleetor Sent free to any address.

VIGOR :

For Man. Quick, sere, suft.  Baok fram,
Clvlale Azeuc v, 180 Futten S5t,, Now York,

i inists’ X )
Or any dealer fn machinists’ Tools Clark’s Steel Cased Rubber Wheel,
FOR ROLLER SKATES.
For vee in dwellingd, public halls,
ete, Will not chip or injure commaon
¥ Hoora, Noiseless, Genl, Agont,
.G Heuley bkute ‘Ilft,., Rn‘hmuml Iun

RIPON CATHEDRAL. — FULL PAGE

illustration and brief descnptlon of thisancient English

ecclesiastical structure. —Contained in SCIENTIFIC

AM ERICAN SUPPLEMENT, No.3 35. Pricel0cents. To .
be had at this office and from all newsdealers.

on Steam and the Steam Englne Mechanics, Machinery,
and Dynamical Engineering, and a Catalogue of Books
on Civil Engineering, Bridge Bmldmg, Slrength of Ma-
terials, Railread Constructien, etc.
Miscellaneous Collection of Pmetlcal ani cwntlﬁc
Books, a list of Books on Electro-Metallurgy, etc.
Catalogue of Books relating to Electrical Science, List of
Leading Books on Metal Mining, Metal lurgy.Mmera]ogy,
Assaying, Chemical Analysis, etc. List of Books on
Dyeing, Calice Printing, Weaving, Cotton and Weolen
anu a,cnuxe and two atalogues of Beoks and Pamph-
lets on Social Science, Political Economy, Protection,
Free Trade, and the Tarift, etc., and other Catalogues
and Clrculars, the whole covermg every branch of Sci-
ence applied to the Arts, sent freeand free of Postage to

anyone vnany partof the ‘world awho wil Furwish his ad-

dress.
HENRY CAREY BAIRD & CO.,
Industmal Publishers, Booksellers, and Importers,
810 WALNUT STREET, PHILADELPHIA, PA.

THE PAYHE AUTOMATIO ENGIHE

Gived more power from anme amount
ol Tuel and water than any englue

All
orae

e, wmid 5 per eent mire power thano raled at,
enpines warranted,  All sizes and siyles, 2 to 350
power. Send I‘or crwes and catalogue A 4.

YNE & SONS,
P. 0. Box 1 207, Elmira,N. Y.
Orour General Sales Office, %leerty St. &149 B'way,N. Y

WATERPROOFING PAPER AND VEGE-
table Tissues.—A valuable paper by C.R. A. Wright,
F.K.S., discussing theuse of cupro-ammomum sOlutions
as an apphcatlon to paper and vegetable tissues in order
to render "the latter water-proof, rot-proof, and practi-
cally proof against the uttack of insects, Contained in
SCIENTIFIC AMENRICAN SUPPLEMENT, No. 444. Price .
1‘{) c]ents To be had at this office and from ail news-
ealers,

A AA. GRIFFING IRON GO
STEAM HEATING App&nhys

SOLE MANUFACTURERS" ~ -

IBUNDY STEAM RADIATOR

750 COMMUNIPAW AVE.
" JERSEY CITY, NJ.

See illus. article in SCIENTIFIC AMERICAN Sept. 13, 1884,

THE CORINTH CANAL.—A DESCRIP-
tion of the project of Mr. B.Gerster, englneer m chlef
of the Internatienal Corinth Canal pemgf
sketch of the progress thus far accomphshed at u re of
the Isthmus of Corinth. Former undertakings. Route
selected by Mr. Gerster. Mode of excavating. Appara-
tus employed. Illustrated with 6 engravings. Contain-
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No.4%23.
To be had at this office and from all

Price 10 cents.
WOODS

newsdealers.
AND MAHOGANY.

CABINET

BAND AND VENEER SAW AND CUTTING MILLS,
186 to 200 LEWIS STREET, N. Y.

PATENTS.

MESSRS. MUNN & CO.. in connection with the pub-
lication of tae SCIENTIFIC AMERICAN, continue to ex-

amine improvements, and 10 act as Solicitors of Patents |

for Inventors.
In this line of business they have had forty years

experience, and now have wumegueled 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,
Copyrights for Books. Labels, Reissues, Assignments,
and Reports on Infringements of Patents.

ness, on very reasonable terms,

A pamphlet sent free of charge, on application, con- :

taining full information about Patentsand 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 algo send. free of charge, a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal couniries of the world.

MUNN & CO., Solicitors of Patents,

361 Broadway, New York.
BRANCH OFFICE.—Corner of F and th Streets,
Weshinglon, D. C.

A

All business '
intrusted to them is done with special care and prompt-

| THE MANUFACTURE OF SODA.—A
aper by Dr. Julius Koebig, showi:
he ammonia process over that of the Leblanc in the
manufacture of soda, and the possibility of the United
States, through the use of it, competing successfully
| with the European 1ndusr.r§ Contained in SCIENTIEIC
r Rubber Stamps. Free catalogue to | AMERICAN SCPPLEMENT, No. 448. Price 10 cents.
FOLJAMBE & CO,, Cleveland, O

VOLNEY W. MASON & CO.,
- {FRICTION PULLEYS CLUTCHES and ELEVATORS. |

| PROVIDENCE, R. I.

IT PAYS to sell ou:

gents.

be had at this office and from all newsdealers.

EAB

ICE-HOUSE AND COLD ROOM.——BY R.
G. Hatfield. With directions for construction. Four
engravings. Contained in SCIENTIFI¢ AMERICAN SUP-
PLEMENT, 9. Price 10 cents. Te be had at this office
and of all newsdealers.

AND FINE GRAY IRON,ALE0 STEEL
f CASTINGS FROM SPECIAL ERN:
T |NE TINNING
S DEVLIN 300, FUNE TR Jnpay 5" )
I-EHIGH AVE. & AMERICAN ST PHILA .- + ND
, ]
[ ]

Complete Outfits for Actual Workshop Business. Lathes for Wood or M.eta.l. Circular Saws, Screll Saws,

Formers, Mortisers, Tenoners, etc., etc
CABINET MARERS.

W e call attention of Furniture Dealers and Cabinet Makerstothe fact that they can—with an outfit of our
hand and foot-power machmery—manufacture furnlture, and save themselves a greater profit than they can make
on ready-made geods that they buy and sell; that theycan, with less capital invested, serve their customers
better and secure and held adesiradle class of trade that they now fail to handle.

Every dealer in furniture keepm% any considerable Htock of goods, of necessity employs cabinet makers *
for repairing and finishing work L small amount invested in these machines,
he can, in addition to the repairing and i ~ . finishing, manufacture furniture to orier,
and_manufacture stylesthat he may find -, —— best suited to his market.

Stocks of furniture made up in this 4 ,manner are peculiar to his store, and he -
need not fear that the same goods will be i . held instock by dealers at lower prices.

Every dealer is aware that he has fre 4 quent calls for furniture that can’t be -
found in the regular stocks produced by ROtGTE N, Therels an increasing demand
for original and artistic designs in furni 1 ture, and this is by people who are willing

- to %‘ y good prices if they can get what they want.
Tes oljart. to buying furniture that is turned out in factories by the thousand
' pieces all nf the same putl=ry, Very natur ally they want something different from
wgha}; ev%rybody has, and something possessing an individuality, aul sulted to the house;and room in which it is to
e place:

Cabinet makers and furniture dealers can, with anoutfit of these machines, compete with steam power in the

 manufacture of furniture, both asregards cost of production and style of finish.

Read the following letter from a cabinet maker:

A A. Prall, designer and carver, and artistic cabinet work, 513 Elm Street, St. I.ouis. Mo., say:

“Ihaye beenusing your Combina#on Scroll and Circular Saw, and find it worthl essand and unﬂt for use. That
is, after six or seven years of hard usage, and earning several thousand dollarswith it. I think it can still be made
to do good slervlce if you will send me a new ratchet wheel. Please forward as soon as possible, as the machine is

Vindispensable.
'rpdesn‘ed these machines willbe sold on Trial,
i shop and on the work he wishes them to &o.
Bescnptlve Catalogue and Price List Free.
! W F'. & John Barnes Co.,
No. 1999 MAIN STREET, ROCKFORD, ILL.

The purchaser can have ample time to test them in hls_ own

|GOLD CHLORINATION IN CALIFOR-|APPARATUS FOR ELECTRICAL MRAS :

nin. Anintereating pa

km- bty ¥ 1. Browning, E.M.. de- ., urements.—Illustrations and description of the various
the mode of

gcribin lorinating gold as practlced in

interesting apparatus for measuring electricity that

Grass -llli*f' Cal. —The ore and its treatment. Milling, | were shown at the Munich Exhibition, including Wiede-
roastmg.uh orinating, leaching and premmtaung EX- | mann’s bifilar galvanometer; Wiedemann's galvano-
i traction of silver. Hreparation of reagents. & mill. | meter for strong currents; Zenger s differential photo-

" The chlerination works. Illustrated with?0 engravin s
Contained in SCIENTIFIC AMERICAN SU PPLEMENT,
445. Price 10 cents. To be had at this office and
from all newsdealers.

E WILL

- CqoRED

meter; Von Beetz’s solenmd, apparatus for demon-
strating the principle of the Gramme machine; Van
Rysselberghe’s thermometrograph; von Beetz's chro-
nograph; and Marlacher’s apparatus for studying deep
currents. lllustrated with seventeen engravings. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.4:21.
‘Il’rul:elo cents. To be had at this office and from all news«

ealers.

“E’LL until MARCH 15t

TTES

ylm]'ﬂnq'r!l CIIIIL['GUE Lan Tfncn;% I I l
usieal, Electrical, &e., W aen Fall creati . 2]
HIRBI\CH DRGAN CO. PHlI.#l]’ﬁ PA. gg@gﬁ%ﬁif@f{mﬁqj .

N TYPE WRlTER Sla, l'ram.iml H.uchine.

HOW TO COLOR LANTERN TRANSPA-
rencies.—A valuable paper by T.J. Himston giving full di-
rections for the preparation of photogynphis transpa-
: rencies, and for painting them. Contained in SCIENTIFIC
: AMERICAN SUPPLEMENT, No. 423. Price 10 cents.
- To behad at thisoffice and from all newsdealers. The
.same number contains an illustrated paper on Im-
provements in Photo-block Printing.—Another valuable
paper on the Preparation on Lantern Transparencies is
‘ contained in SUPPEMENT, No. 424.

AMERICAN MAN'F'G CO, 7

OX R." WAYNESBOROq PA.

Directions and Dimensions for construction, with one .

season to season. The air is kept dry 2nd pure through-

out the year at a temperature of from 34° to 36°. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.

dPrice 10 cents. To be had atthisofficcandof all news.
ealers.

| S L 24 WORKS WITHOUT ENI:-INEEF\ DR BOILER. STEAM G04LOR ASH 5?,&!{18;11‘ OHCE AND IS |
3 h FREE OF DANGER FIRE OR EXPLOSION, 1t 25 HORSE POWER, SCHLEICHER. SCHUMM &Co
47 DEY 5T NEW YDRK. 214 RANDOLPH 7 CHICAGD.333 & WALNUT STs. PHILARELPHIA

ROCK BREAKERS AND ORE CRUSHERS,

Wemanufactureand supply at short notice and lowest rates, Stone a}nd Ore Crughers con-
taining theinventlon described in Letters Patent. issued to Eli W. Blake, June 15th. 1858, togeth~
er with NEw AND V ALUABILE IMPROVEMENTS, for which Letters Patent were granted May 11th
and July 20th, 1880. to Mr. S Marsden _ All Crushers supplied by us are constructed under
the superintendence of Mr. Marsden, Who, for the past ﬂfteen Years, has been connected with
the manumeture of Blake Crushers in this country and England.

ARREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn.
C()PELAND & BACON, Agents, New York.
= ‘S in overy

CLA
BUHPEE’S S st

FARM ANNUAL FOH|88 wdlbe santFREE :

toall who write for it

ARE WARRANTED

It isa Handsome Book of 120 ages, hundreds of beautif ul new lllustmtmns wo (_, olored Pl

N

tells all about the best Faym and nrden Seeds,
'armers, Market Gardeners, and Planters who want

send address
on a postal to w [

ludi
B RS SEEDS N

ATLEE BURPEE & CO.,
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the_advantages of |

’I‘O'

- WeakNervousMen

Who suffer from Debility, Premature
Decay and Exhausted Povwers, certainly
and permanently cured without ST@NMACH
MEDICINES by the Marston Bolus; the
new plan of treating Nervous Debility, Physical
Decay, &c. Endorsed by thousands who have
been restored to full and perfect manhood.
R Sealed treatise sent free, Varicocele
cured without Surgery. Address

MARSTON REME®Y CO., or DR. H. TRESKOWJ

46 West 14th Street, New York.

KNOW THYSE].F.

A GREAT MEDICAL WORK ON B ¢ VHO"I).
. Exhausted Vitality, Nervous and Physical Debllity. Pre-
| magure Decline in Man, and the untold rniseries flesh is
helr to. A bookfor every man, ¥oumny, middle-aged, and
‘old. It contains 125 prescriptions forall acute and
chronic digeases, each one of which is invaluable—s0
found by the author, whose experience for 23 years is
such as probably never before fell to the lot of any
physician. Three hundred pages, bound in beautiful
French muslin, embossed covers, full gilt, guaran-
teed to be a finer work in every sense—mechanical, liter-
ary, and professiong - than any other work sold in this
countey for 82.50,0or the money will he refunded in every
[lnstance Price only $1.00 by mail, s.ontp.ud Dlustra-
I tive sample. 6 cents. %end now. (ind medal awarded
the author by the National Medical Association, to the
officers of which he refers.

Address the Peabody Medical Institute, or Dr, W. H.
Parker, No.4 Bulfinch Street, Beston, Mass., who mm
be consulted on all diseases requu‘ing "skill and axperis
ence.

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

CA NADA .,—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former includes 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-

=
=]

g.
ENGLAND.—The new English law, which went into

lllustration of cold house for preserving fruit from -

torce on Jan. 1st. enables parties to secure putents in
' Great Britain on very moderate terms. A British pa-
H tent includes England, Scotland, Wales,Ireland and the
Great Britain is the acknowledged
| financial and commerclal center of the world, and her

ICE HOUSE AND REFRIGERATOR | goods are sent to everyquarter of the globe. A good

invention is likely to realize as much for the patentee
in England as his United States patent produces for
him at hewue, and the small cost now renders it possible

" for almost every patentee in this country to secure a pa-

tent in Great Britain, where his rights are as well pro-
tected as in the United States.
O'T'HER COUN'T'RIES,—Patents are also obtained

. on very reasonable terms in France, Belgium, Germany,
* Austria, Russia, Italy, Spain (the latter includes Cuba
" and allthe other Spanish Colonies), Brazil, British 1udia,

Australia, and the other British Colonies.

An experience of FORTY Years nas enabled the

publishers of 1'HE SCIENTIFIC AMERICAN 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-
1y done and their interescs 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 of patents abroad, may be had on application to
this office.

MUNN & ('0O., Editors and Proprietors of THE £CI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information relative to patents, or the registry of
trade-marks, in this country or abroad, to call at their
offices, 861 Broadway. Examination of inventions, con.
sultation, and advice free. Inquiries by mail promptly
answered.

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

361 Broadway, New York.
Branch Office. enr. T and ith Streets, opposite Patent
| Office Washington, D. C.
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