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19th EDITION GREATLY ENLARGED.
JUST READY.

The Cemplete Practical Machinist: Embracing Lathe

Werk, Vise Work, Brills and Drilling, Taps and Bies,
H xdenu'a and Tcmpermg, The Making and Use ef
Tool Grinding, Marking eut Werk, Machine

, etc. By Jeshua Rese, M. E , auther ef * Mechan-
memg Self I'aught,” “‘Medérn Steam Engines,”

Assistant.” I]lubtrated by 345 engravings. 19th editien, ;
greatly enlarged, with new and valuablematter. _12me,
S pages. Prize.... .....coeiiiiinvirnineceeeaanasad 2.50

By mel, freeof pastage, to any address in the werld.

ABSTRACT OF CONTENTS.—Chawter I. Cutting Teels
fer Lathes and Planing Machines. II. Cutting Speed

and Feed. IIL Boring Tools fer Lathe Werk. [V,
Screw Cutting Tools. V. Lathe B , Larriers or Thri
vers. VI Turning Becentrics, V) P Rbund T [{HA

VILI. Drilling in the Lathe. IX Borm Bars, X ott-
ing Machine Tenls XI. ''wist Brills. \II Tecl Steel.

XIII. Taps and Dies. XIV. Vise Werk; Taols. XV.
Fitting Cutting Rods. X VL Milling ‘\hchmes and Mill- |
ing Teels. XVII. Grindstene and Teel Grinding. X V1II.
Lining er Marking eut Work XIX. Machine Teels.
XX. Te Calculate the Speed of Wheeis, Pullers, ete.
XXI How to Seta Slide Valve. XXII. Pumps. Index.

T Price, 8250 by mail, freeof postage, to any address
i the world.

CETA circuler of 4 pages, with specimens of the illustre-
tiens, shewing the full Table of (‘entents, will be sent free
to any one frurnishing his address.

Four va and Enlereed Catalogueof Practical and
Scientific ks, 91 pages. 8vo, and our ether (‘atcalegques,
the whole covering every branch of Science applivd to the
Arts, sent free and free of postige te any enc in any part
of the werld whe will furnish us with his eddress.

HENRY CAREY BAIRD & CO,,

INDUSTRIAL PUBLISHERS, BOOKSELLERS &IMPORTERS . 5

810 Walnut St., Philadelphia, Pa., U. S, A,

For the Pictorial and Literary Presentation of -
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TAKES THE LEAD.

In addition to its many other attractions, illus=
trated records of the achievements in

~-e SCIENCE AND ART o~

form a notable feature.
been capital articles on such topics as:

Chicago Drainage Canal.

Recent Excavations at Dashur, Egypt.
Gold Mines of Colorado,

Need of a National Health Board.
Electrical Industries,

Cleansing the Streets of Paris,

Constant advancement in excellence is the chief
guide in the direction of HARPER’S WEEKLY,
and, with almost boundless resources, it will con=
tinue to treat every scientific event of public in=
terest comprehensively and at the shortest notice.

3:2d Thousand Now Ready.

ABC OF ELECTRICITY

By WM. H. MEAPOWCROFT.

FROM THE LABORATORY OF THOS. A. EDISON.
ORANGE, N. J., Sept. 24, 1888,
DEAR SIR:—I haveread the MS. of yeur “A B C eof
Electricity,”and find that the statements l5‘;011 have made
therein are correct. Yeur treatment ef the subject, and
arrangement of the matter, have impressed me raver-
ably. Yeurs truly, TH®S. A. EBISON
“Electric science is making magnificent strides, '\nd
this boek tills a useful effice in setting ferththe features
and characters of these advances.”—Brooklyn Tinies.

“The beek is well illustrated, and ne pains have been
spared te make it accurate and reliable threugheut.”—
Blecn ical Review.

‘ Insimple language the auther lays bare the secrets
of electrical science and applicatien.”— Electrical 1World.

108 pages, illustrated. Cloth binding, Vill be sent

postpard fer 50 cents.
HOME BOOK CO.. 43 Vesf) st

New York.
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WOODEN TANKS.

Fer Railreads, Mills and Manufacteries.
Builders of Steel Tewers and Tanks.
W. E. CALDWELL CO.,
217 .. Main Street, Leuisville, Ky.

8,16 and 60 Light Dy-
namo Castings,
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Send stamp for catalogue.
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Wimshurst Machines

Simple and ether SCIENTIFIC

=" PALMER BROS., Mianus, Conn |

THE “ MUNSON TYPEWRITER. > K

Thl! machine is an “ evelutien,” the eutgrewth ef years of experience and the
mest results eof scientific Werk. Its principles appeal at once to the
educated mechanic. It is Light, small, Compact,

Easily operated,with Universal Key Board.

INTERCHANGEABLE STEEL TYPE WHEEL,

durable and easily kept in erder. 30 keys, 8 characters. Weight, with carry-
ing case, 16 peunds. Special wheels for different languages.

Highest Medal Awarded, Wortd’s Fair, Chicago,1893. Send for circular to

18 KARAT

GOLD PLATE

Gents’ or Ladles’ Bize.

LCT THIS OTT and send it te usg
with yeur name and address
and we will send you this
watch by express for exami-
nation. A @uarantee for b Years
and chain and charm sent
with it. You examineit and if
you think it 4 bargain pay our
sample price, 8235 and it is
yours. I$ is beaumfully en-
graved and warranted thebest
time-keeper in the World fer
the money, and equal in ap.
pearance to a genuine Bolid
A Geld Watch. Write te-day,
this offer will net appear
again.  Address

THE NATIONAL MFG.

% & IMPORTING CO.,
Y. 334 DEARBORN STREET,

@6 CHICAGO., ILL.
i'.? Mention the SCTENTIFIC AMERICAN.

Rallroad Train First, Bicycle Second,]
Running Horse Third.

JoHNSON's time of 1.35 2-5 for a mile ranks
I'second fastest of any method of progression.
Engine No. 999 of the Empire State Express
covered a mile over the New York Centrai
| tracks between Crittenden and Wende, N. Y.,
ron May 10, 1893, in 32 seconds, being the
record for the distance. Salvator, the great
'running horse, ran a mile in I1.35 1-2 on the
- Monmouth tracl\, August 28, 18go. In no-
other class ot sport has the two-minute mark
been beaten under fair conditions. The pac-
ing record for a mile is 2.01 1-2 made by
Robert J., while the lowest trotting figures
were made by Alix at Galesburg, recently,
2.03 3-4.—From the Bicycting World.

i%$24. An 8 nghi 16 C.P., 110 Volt Dyname:

To intreduce eur Dynamaoxs |

and Meters of larger capaci-
REGE'VER s SALE- will of the Stark Machine

ﬁ and gainthe cenfidence of

the public, we place on the

market a highgrademachine and Tool Ce. ., including real estate, toels, machm—

retaining all the special fea~ ery, patterns, etc. also theusands ef dellars ef erders on |

tures ef larger machines. hand. 7This plant is lecated at the corner of Hudsen

Burable, efficient, compeund and Seventh Sts, Buffale, N. Y., and censists ef a feur

weund, self-eiling, finely fin- . stery brick building fully equipped fer the manufacture

ished. Plating Dynamos. | of th ner’s machines and teels, machinery fer werking ;

. all sizes, sheet metal, presses, dies,etc. The factery is new in
operatien, and all infermatien in reference te same
cheertully given.

The entire plantand 2eod
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i 027 Send for circuler No. 22,
ROTH & ECK,

i " 82Market St., Chicago, 11l celver, cer. Hudsen and Seventh hts., Buffale, N.
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— Soringticld, Onte, L, 8 Pillow 1s Ceel and

Cleanly. Cemfert-
le as dewn er
» feathers. Practi-
cally indestruct-
ible. Price, up-
holstered in fine

The Only Right Way

to play whist without the
element of chanceis with the

CHICACO
{ Duplicate Whist Boxes.

They areno larger than ordinary card cases
—are built on the sxmﬂ;lesc principles-—durableand very
handsome—not at all like the other unwieldy and com-
Set of 12 bexes, 85; including 12
packs of enameled playing cards, 87. Exprehs prepaid.

Sample box with cards in, 25c.
Circular and cemplete price list sent free.

A. H. WOODWARD, 852 Caxton Bldg., CHICAGO.

MATCH = MACIINER i

s Latest improved, Cooplede plar Turnistied.
CDONNELLY,1ES Hattonwoudd 5t ©, Phiacsipt <1,_ Iy d

i

unleas perfect-
ed. JTean make

ANY IDEA IS WURTHLESS

yeu a model er manufactire. Write. Terms veryreasen-

able. L. R. HITCHCOCK, Watertown, Conn.

GROUND MICA

a]l grades and
for all purposes

SHANNOCK MICA C®., SHANNOCK.

STEREOPTICONS.
MAGIC LANTERNS AnD

ACCESSORIES,SEND FOR CATALOGUE

To CHAS BESELERmaker218CENTRE ST.
NEW YORK
And

1} CRITERIUN MAG'C LANTERNS Stereopticons.

0i}, Lime or Electric Light. Frent ef Lanterns easily remevable for substitutien :
of amenuﬁc attachments. We make lanterns and views fer all kinds of uses.

§¥™ Clatalogues free, COLT & (0. 16

189 La Salle Street, thca;m, I11. 1140 Market Street, San Krancisce. Cal.

VENETIAN IRON HALL LANTERN,
DO INMCAFH HIGH AND 7 IMCHER EQUAH’L

‘With Bracket Hook and Lamp,

s‘Opalescent
Soft Hu ed

MESSRS. MUNN & CO, Selicitors
of Patents, have had nearly fifty §

The Munson Typewriter Co., 171 E. Division Street, Chicago, Ill,, U. S. A.'

A

Te his ewn interest who deals in A3ms and Ammunien er whe sheetsa l e
Pixel, or ~hot Gun and has net a .epy of IBEAL H.AND BU®K, Ne. 3, A
8u pages of solid infermation. Just out. (Mentien Sciedtific American)) EE
ALI VE and send for one FREE to all countries. Xend stamps fer pestage.
IDEAL MF&G., CO.. Drawer ~6\ ‘\e“ Haven, Ct.. U. 8

SINTZ GAS ENGINE [}0

GRAND RAPIDS, MICH,
U. 8. A,

Manufacturers of the Nintz Stan-
tionary and Marine Gasand
Gasoline bngines,  Especially
adapted fer Beats and Eiectric
Ligbting. Runs with manufac-

Address MICHAEIL, NKEWEL L Re-

Beekman =1.. New York.:

tured er natural gas — Boats and

launches. Prices within the reach

of all. #F~ Send for (atelogue.
Mention this paper.

The Electric Candle

) is the cheapest and mest reliable arc light fer prejec-
_tien. It will run 1n both the direct and alternating
current, and will fit almest any lantern.

T Send fer illustrated circular.

QUEEN & (0, PHILADELPHIA, PA,

et WORKSHOP 32

tYOUR PED

Wlth outﬁt,s of Barnes W ood and Metal Workmg

Machmery y0u can succeasiull}’ com-
pete with Factories that use steam
power, bothin quality and prefit on product.
he only complete line of such machines ¢}
i made. Have stood the test twenty years,
" Bend for catalogue. Addres
W. F. & JOHN BARNES <o.,

1999 Ruby St., Rockford, llis.’
MAC HINE‘« Corvliss Engines. Brewers'
and Bottlers’ Machinery, VILTER

ICE b
Mra. Co., 899 Clinton Street, Milwaukee, Wis.
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2 TueBes 1-Liguo PRAY

TE e detler does pnt barn -

send 25 cents in_staw
NED SONS
10t el Yo a fue

A Physician’s Jov.—The reci,
angwer to prayer. Knowledge of t.
' Saiomen to know. G4-page pamphlet,
stamps. Dr. E. J. Geedwin, Selitude,

! : SAFETY THRUST COLLA...

.l <OLID AND SPLIT.

: . oL character and at price to suit

Lo “4the mest critical buyer. Dealer:.

\\ = n shaftimg will consult their®
~ interests in writing fer Price
- List and Discounts. .

THE GOUVERNEUR MACHINE Co, G(.uverneur, N. Y.

’ LECTURERS * 58'Ann Street, Newhnk

- feor L.antern Slides. Frem eriginal subJect 7 cents
“each; frem ewn negative, 40 cents each.

‘The Bailey Automatic Bicycle Brake

Y Sendtoi. W.GARDAM,

is as quick in actien as theught it-
self. Se unebtrusive. the ride
. weuld never know he had it werei
" net tor the instant and efiective aid
; it gives him when wanted. JRY
MYG. CO., 207 8. Canal St., CHICA .
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If se, we can supply yeu. All siz
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AT AND FINE GRAY IRDM ALSD STEE:
ALLE/_\z ABLE CASTINGS FRAM SPECIAL
EVLIN X GO, INE TiMmig ""‘PA PAT
J Tﬂwumw mt& me;;&:i‘g?n Mk ANE

years’ centinueus experience. Any
one may quickly ascercain, free,
whether an inventien prebably ix
patentable by writing te Munn & Co.
Communications strictly cenfiden-
tial. A handbeek ef patents and
how to obtain them sent free.

- |PATENTS

X. P-P.

Express prepaid to
any express office in
the United States.
Money

Remit by
50
Order. 6 i

Oraft or
We also sell the

More Designs.
Our Booklet
VenetianIron

for a Stamo.
taken lthrough I\{lﬁ'ﬂn\ & 90 rtefelve [ A. F. WEED & CO.. Toolsand Mate-
special netice in the Scientinc A mer- 108 4 . sh
ican. This splendid weekly mpaper, | Ns 8 LigERTY AT, rialsto make this
elegantly illustrated, has the larzest | EW YORK, work yourself.

circulatien ef any Scientitic werk.
. $3 a year. Specimen cepies free. :
| Address MUNN & (@, I
! New Yerk, 361 Breadway.

General eor local

Ladiesorgents. Agents. s75
a week. Exclusive territory, The
Rapid Dish Washer. Washesallthe
disliesfor a family in one minute.
Washes, rinses and dries them
without wetling the hands. You
push the button, the machine does
the rest. Bright, polished dishes,
and cheerful wives. No scalded
y M:xer4.nosoiledhandsor clothing.
bruken divhes,no muss. Cheap,
nurable, wnrrlmed Circulare free

W. P HARRIEON & 0O0., Clerk No. 12, (‘olumbua. .

A Desirable Holiday Gift

. . DRAPER'S .".
Recording Thermometer

Gives a cerrect and centinueus recerd
in ink ef the temperature en a weekly oy Mo N ITO R |NCU BATOR
chart. e 1 NPT P P

Sk Self Regulating. Large Illustrated 64
¥ page catalogue for ¢4 cents m st.ampe
MONITOR INCUBATOR CO.
61 RACE STREET, BRIS'J.‘OL. OONN.

TYPEWRITERS.

All makes half-price. Rebuilt te equal new. C!lu JU
witheut depesit tO respensible parties in all parts 1
werld. Unpremil(’(led advice given. Tlluat* cata. free.

TYPEWRITER i 45 Liberty Street,
HEADQUARTERS, | New \.rl}: U.S. 4.

Indersed by the U. S. Government.
Standardized end TV itnted.
Write for particulars.
z THE PRAPER MIG. CO.,
2 152 Front St., New York

Patent Steel
SKELETON LEGS
Are the Best.
Established 1849.
D W. KoLBE & SoN, 1339 Arch St.,

UP-TO-DATE DATE c|_0'|'|||||ﬁ

éoldduect te censumers AT LOWEST PRICES

Phi]a.de]r\hi&.

NN TI(}.'\'.

giinp
o

EXCHANGE,
J . 8 Barclay St., New York.

1 ) mammobh catalog’ Address 1
OXFORD MFC.CO,,Clothing Dept. T.85 !
344 WabashAve., Chicago,lite |

58 per cent. en Typewriters
of all makes.

EF™ Send fer catelngue.

STEEL, IRON, COPPER, ZINC, BRASS, TIN,
And all other Metals ’erforated as Reanived for Grain Cleamn%dani Min-
ing Machinery, Weelen, Cetton, Paper and Pu]n Millg, Rice, Fleur anad Oil Mills, Sugar
and Malt Houses, Dmtlllerleﬂ Filter Presses, Stene, Coal and Ore Screens, Brick and
Tile Werks, Flltera, Spark Arresters. Gas and W.xter Works, @il, Gas, and Vapor Steves,
Ceflee Maclnnery, etc., ete. Standard Sizes Perferated Tin and Brass always in Stock
THE HARRINGTON & KING PERFORATING CO., Chicago,

And 284 Pearl Street, New York.
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Feurteenth Editi
Experimental

A GREAT BOOK FOR THE HOLI

ailid

120 Pages and 110 Superb ...

Just the thing for a heliday present fer any ‘man,
woman,student, teacher, eranyone interested in sicience.

In thé new matter centained in the last edition will Le
folmd the Scientitic Use of the Phenograph, the curious

eptical illusion knewn as the Anorthmum(\ togethel
wnh ether new and interesting Optical lllusiens, tli¢
.pmml Prmeumn of Opagqne Objects. new experiments
in Projection, Iridescent Giass. setye peints in lem-
graphy. mmndmu Hand Cameras, Cane Cameras, ene
Systems of Electrical T)xxmhmmn Electrical Ore Rind-
er, Flectrical Rocker, Electric Chimes, How te Cot .
Lantern Slides, Stndy ef the Stars, and a great deal ef
ether new matter which will prove of interest to scien-
tific readers,

840 pages, 782 fine euts, substantially and v
bound. Price in cleth, by mail. % 4. Walf+

EFsend Jor Ulustrated earcuin

MUNN & CO., Publish
Office of the SCIENTIFIC AME
361 BRUADWAY, NEW YOR
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