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The Twenty-Seventh Edition of a Deservedly Pozmhr
Technical Book, The Painter, G'leer and_Varnisher’
Companion. Revised, Enlarued and Improved.

JUST READY.

Price, $1L.80
Free of Postage to any address in the World.

HE PAINTER, GILDER AND
VARNISHER'S GOMPANION.

Comprlsmg the Manufacture and Test of Pigments, the
Arts of Painting, Grmmng, Marbling, Staining, ngn
Writing, Varn:shi; ng Glass -Staining, and led:ng
Glass; together with Coach Painting and Varnishi
and the Prlnctples of the Harmauny and Contrast of ng
ors. Twenty-seventh edition, evlEnd, enlarged and
1n p,:reat. part rewritten. By WI]}ia.m T. firannt, B
Yarolshes, Laequers, Printing Inke, aad Sea lng
Waxes » Illustrated. In one volume, i#mu;, 415 pages, ! ‘
bound in cloth.
Price $1.50, free of postage to any addressin theworhi.
A Circular of 20 pages, showing the ful! Tuble
and Popular finak, Wik be

<
tents of this Usefud
posmge to any one tn any part of the Worid 'u)w
address.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Phiiladeiphia, Pa., U. S, A.'

re; of

ROM an excess of common-

place literature the intelli-
gent reader will find it refresh-
ing to turn to such a periodical |
as THE PopULAR .SCIENCE !
MoONTHLY. Whatever of real
2dvance is made in any depart-
ment of science is promptly
recorded, described, and illus-
trated therein ; and althongh the
class of subjects treated is high,
the reader would never guess
the learned character of the in-
formation conveyed, so free is
it from technical detail and un-
interesting debate.

Sold everywhere, 50 cents a copy.
Subscription price, $5 00 a year.
D. ApprLETON & Co., New York

ATER MOTO

GAS ENGINES & VENTILATING FANS.

The bert Motor in the world for driviog all Xinode of
Ught murhinery, nolseless, neat, compact; invalnablo
for blowing chueeh m'gums. rlm‘nmg Printing preskes
eoffes mille, YLnttlut.lni fane, loe creawm freezers, meaf
chonmers, efe. In u3e the world over, and recommended
hy water compANies CYerywheren. Adidresa for (-1rcu1u.r,

nr-kun W utpr Matnr Co., New !lrl:, N. .l., U

NOW RE.A.DY !

Fonrteenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for o present for any man, woman,
ptudent, feacher, or auy one interésted in relente,

1u the new mwatter contained in the luwt sdition will he
fornd the Sdentifle 73e of the Phonograph, the ¢urious
optieal illusiin known as the Annr‘thoamf:a togather
with other new aud intoresiing Optical Hlemons, the
Cptien] Profeciton of Opntlule Obiecis, naw experlusnia
in Projecticrn, Iridescent (3lase, some pointa in Photo-
grapky, inciuding Hand Camerss, Cane Cameras, etog
#ystema of Klectrical Distribution, Eloctrieul Ore Find-
er, Flectrioal Rocker, Blectrie Chimes, llow to Oplor
Tantern Slides, ftudy of the Htars, and o groat deal of
aiher new matter which will prove of Interest 10 acion-
e readers.
B pagces, TR2 Ane cuts, uummmmuﬁ und bmntifg.l
bound. riee in cloth, by mmall, ¥4 Aalf moroeea, 5y

FW Send for ilhustrated circulnr.

MUNN & COQ., Publishers, :
Office of the SCIENTIFIC AMERICAN, |
361 BROADWAY, KEW YOKK.

The patent hes expired and the

‘ The: M_on_o_poly is "busted"and you can have one for,

ELEPH

RLECTBIC TELEPHONR that folh

m# merly cost $40 t0 $240 & year ren
1larsOUTRIGHT. Twoof ournew
complete and ready for practical
expense for batteries, etc, wi th 300 feet
ment willbe aentbﬁexpren to anyone

§5.0

tal, we now urnish fors few do}s
comb nedRECRIVERS & TRANS!

(and eternal) use, witbout any ‘further
of wire and full lnsr.rucﬂona for adjust-h

feet. GUARANTEED to work perfectl.

Rubber, contnlnmg Permanent.
Binding Poets, Scré ws and Fixtures.
bnt aPAlR an

BH] 1] Rtﬂoie T“{FE Hb(\';' iy h‘31 !nml. T £ thi
save. ﬂTIS A # rofel Lo Lhe puhlishers o 2
save. SATISER “ INCERSOLL & BRO. MANUFACTUR

y
member, this {8 no aecoustie afair,but ELKCTRIC and exactly the same in construction ancl
tion as on all the telephones you have seen hlangit,
Compound Magnet &t
Remember the outfitis ¢
d read yforinstant nse. Jet it quick andconnect. your h

for only $5.00 Extra wire, 10¢. per 100 -
at any distance m\der 26 miles.” Re- ‘@J

o ers
to the Bell Telephone Co. Made ol?

over Eoo teet Mapunet Wire; nickel ptated
ﬁ.nno a !lngla machine,

ouseto place of business,

ine the steps, delnya, mistakes, etc., it wil
E 8ent C. 0. D, byexpreasu $1.0018 sent
Rs. 85 CDRTLAHDT STy N Ve

A

ers for various purposes. Please state

ROCK BRERKERS
,ORE_CRUSHERS | sve.

Breaking Concrete, Road Metal, and all kindsof Hard and Bnttle E-'u

The ) snoe Napeaactre and . Supely at
Blake > Rock and Ore Breakers

for Crnshhm Gold and Silver Ores
Railroad = Ballast;

for what use desired. Breakersmounted or unmounted

FOR SALE AT A BARGAIN.

’I‘hefollowmg jute machinery, Lawson & Co.’s make,

E ood condltmn 2 Softeners, 1 Breaker Card, 1 Finish-

ard No. 1 Drawing Frame, 1 No. 2 Drawing Frame,
spmd)es each, 5 inch piteh, 6 inch

Roving Frames, 5 Double Dry S{nnning Frames, 1
raverse, separately
or together. lﬁ
CORDAGE COMPANY.
55 Kllhy Etreet, Boston, Mass.

Capacity upt o 200 tous per hour.

Has produced more ballast, road
metal, and broken more ore than
all othier Breae s combin
Builders of High Gmcle ining
Machinery. Send fortatalogues.
GATES IRON WORKS,
30 mo. Clinton St.. Chicago

136 C, Liherty Htreet, New York.
25 C v ranklin' §t. Bbaton, Muss

DEAFNESS

. and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drums
| New scientific invention, entirely different
in construction from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill has given no relief.
ey are safe, comfortable, and invisible;
have no wire or string att achment, W rite
for pamphlet. 63~ Mention this paper.
WILSON EAR DRUM MFQ@. CO.,

LOUISVILLE, KY.

Drom I posdtion.

WHO can supply Automatic Machines for

Manufacturing Pressed Nteel Vessels in.
large quantities 2 Offersshonld be sent marked
M. 4217, Rudolf Mosse, Hamburg, Germany.

PROPOSALS,

nCes. Specialbren.k- -

with or without Screens. FARREL FOUNDRY & MACHINE CO., ANSONIA, CONN.|

SEALED PROPOSALS WILL BE RECEIVED P BY‘

ri} 18t, fur Lightin,
Electric Are Ligh

Clerk until A
Ky., with 1

B KNITTING MACHINERY.

Knitted underwear is in vogue. The best
machinery for its manufacture, such as

SHIRT MACHINES, SLEEVERS,

(il BAR STITCH MACHINES, etc.,

¥ re made by SCOTT & WILLIAMS,
‘ 2077 E. Cumberiand Street,

Phl)adelpma, Pa., U.8. A.

the City .

the Cl.t?(
s, for five

of Paduca
orten years

Eutabiigherd 18065,

. FLOATING BEACONS 'AND LUMIL

nous buoys.—A' plea for the substitution of luminous
buoys for lightships on the score of economy and
efficiency. What has recently been done in France in
this line and the results obtained. With 7 illustrations.
Contained in S8CIENTIFIC AMERICAN SUPPLEMEN'T, No.
129, Price 10cents. To be had at this office and from
newsdealers.

Englneers und Architects should epocity

GRAPHITE PAINT

for Bridges, TRoofs, Htructural Iron, und atl ex- |

poged metal or wood aurfaees,  Watrabled not

afeeted by heat, cold, wmoke, or chomicals,
DLTRUIT GRAFEITE MFG. Lo, Datroit, Mich.

VeryTRIN firm PLANES. Novel bed, no trembling

Side shave in narrow or curved
quirks, trenches, undercuts, etc.,
to ease at butt joints. The blade,
unlike others, lays solid on its
mll;r%w|ed est It’a e}]}t ngm l&md
and Un ates, Jan ers

BsnDowS, 1 Northumbers For curves,
landAv Nottingham, England. back side.

(]TTI!I!

MATCH MACHINERY. {MPROVED
Complete plants furnished. DONNELLY,

Buttonwood Street, Phlladelpma, Pa

at Mr. ussnn St., Washington.
HYI Y P NOTISM: Shog sastly noauized |

$1. Prof. Anderson, 8.A. 3.,MasonicTem'le,Chicago

HE G

For FREE

BRADLEY FERTILIZ

RIFFIN MILI:

A perfect pulverizer of all refractory substances by either
the wet or dry process.
than any other Mill,
pulverizing Mill manufactured.

It works better and at less expense
and is conceded to be the only perfect

Illustrated Pamphlet address

ER CO., 92 STATE ST, BOSTON.

CAVEATS, TRADE MARKs
COPYRIGHTS,

CAN T DHTAIN A PATENT?
MM X, An4Wer wnd an hobast gpiniol
T NN & (0, who have had uﬂal‘]g
expericnac in the patent buslnees [
tlons strictly confidentisl.
formadion concernin
tain them pent [ree.

ical and gcientiflc books Rent free,
Fatents taken through Munn & Co. receive
cial noticein the Scientltic American, and
thus are brogght widely bergre the publte with.
oot cost to the inventor. This aplendin paner,
mauo{l weekly, elegantly illustrated, has by far the
ut clreulatinn of Any scientite wori b the
%1 o year. ¥peclmen copies font frea.

Bulldm Bdition, monthiy, $2.30 & renr. Bingle
copies, &0y cents. Bvery nuwber containg honu-
ul plates, iu colors, and %hut.(]grnphe of new
houses, with plans, enabling hutlders ta show the

latest deaigna and secure cOntracts. Address
MUNN & 00, NEW YouR. #61 BROADWAY,

For a
writi to
LY Feurs’
LU ca-
A Elandboolk of In-
Patents and how to obs
180 & eatnlngne of mechan-

B!ggn Putent Medicated Hafr Cloth Lined
HARNESS PAD for sore
backs and necks on horses.

An absolute :

GEO. E. ELY

A sure cure.
PrRFentivee.
CO., ROCHESTER, N. Y

Send Samples for prices to the Curtis
Automatic Machine Ncrew Works,

ﬁ 103 Court St., New Haven, Conn.

ICE-HOUSE AND COLD ROOM.—BY
R. G. Hatfleld, With directio s for construction. Four '
engravlngs Gontelned in SCIENTIFIC AMERICAN SUP-'
PLEMENT, No. 39. Price 10 cents. To be had at this

office and rrom all newsdealers. |

Perfect Newspaper File

B i
‘The sci-’
acquired. Illustrated .

5 2 HIOKEI.
gd g .
Tk g ELECTRO PLATlNG i
g; g Apparatus and Material
Eo ,.. THE
g3 2 Banson & VanWinkle Co.
3 S Newark, N. J.
H Y 9 81 L1BERTY ST., N. Y.
& 5 23'S. CANAL STREET,
B CHICAGO.

The Koch Pateﬁt File, {g:' preserving Newspapers, Mag- ;
aziaes, and P h] 8 been recently improved and :
price reduced. ubsenbers to the SCIENTIFIC AMBRI- :

CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be

su plied for the low price of $1.50 by mail, or $1.25 at the
of th Cpax Heavy board sides; inscription |

2 SCIENTIFI ME RICAN »” in gilt.

every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN

LIGHTNING CONDUCTORS. —
valuable and exhaustive paper giving Reynold’s instruc-
tions for erecting and testing lightning rods. Contained
in SCIENTIFIC AMERICAN SUFPLEMENT, No.

To be had at this office ‘and from all

Price 10 cents.
newsdealers.

STEREOPTICONS.
MAGIC LANTERNS AnD’

ACCESSORIES,SEND FOR CATALOGUE

10 CHAS BESELERMaker 218 CENTRE ST.
NEW YORK:

For INCUBATORS and
MoistureGauge SIGK RGGMS.

or WeatherIndicator. Mailed, $1.00.
CHICAGO GAUGE MFa. CO., Chicago

COAL MINING and

R 0¥ Send for “93” Catalogue “C.”

BELTING of Various Styles, ELEVATURS GUNVEYURS,

HANDLING MACHINERY.

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 4

Branches: CHICAGO—NEW YOREK.

est Award.
Ie Bit,

Bores SMOOTH, ROUND, OVAL. and SRAUARE HOLES,
etc. Invaluableto Carpenters, Cabinet and Pattern Makers. ILi
36 to 11-8), ln neat case, or 50c. for ;

BRII)GEPORT GUN ]Ml’l lf\l ENT Cib..

Mortixing Core Box

Send ¥8.
led free wmh Illustrated Lis
oy 315 Br ondway. New York.

h PERFORATED SHEET METALS

‘or Cotton, (4l & Rice Mitls, Sugar Houses,
Mining, Gun & Water Wk, T hreshers

Iron Piates & Crlinders for HereeningOre,

e A

all klnds of Grain
Coul & Htone.
tintors, (41, (Gas & Yupor “toves & .01l aTERIR. TAIFTINEEA

HE HARRINGTON s HING PERFORATING CO., CHICAGD

Diatillerias, Phosphete & Fartilizer Wks.
Cleaniag Mach'y, 8terl &
For Filters, Strainers, Yeo- gk

Perforated Tin & hrnua ok

1,

© 1894 SCIENTIFIC AMERICAN, INC.

MURRAY

VERICLES and HARNESS

Time Tried and Tested and Endorsed the world
over as the Best and Cheapest on

sln:be Buggy Harness, - -~ 5.95
le Bu:g{, arness, = 15.70
Sing]l arness, = - 17.67
l)on le Farm Harness, - 04
Top es, = = = = = B55.95
Road Carts, - = = 14.90
Road W l, e + = = 3LTB
- - 43.50

¥ armqﬂl sgmn (2 horse) - 39.50

Fine 160 page Catalogue, lree
H. Marray fg Co., Cinecinnati, 0-

CLAY.TORBENSEN, CLOUCESTER CITY NJ.
DESIGNERS & BUILDERS OF YACHTS
LAUNCHES T*‘;" J*?”SE BOATS.

OF INTEREST TO FOUNDRYMEN!

We wish to license a few more firms to manufacture
our radiators, for steam and hot water heating, under a
small royalty. This is a growing and profitable business

cialty and is under strong patents. Will sell a com-
ete outfit of flasks and patterns to start producing.

0 experimenting. r late improvements make our
radiators the best in the market. Agents wanted for the

sale of our goods. Correspondence solicited from
forelgn countnes

LAND RADIATOR CO
Oﬂice, 9 Lake St Chlcago, Ill.

Works, Bremen, Ind.

iy
“NNrug
Py

m\g SDEVUIN co ¢

LEHIGH AVE & AMEROAY ST PHILA.
The mosi econom-

PATENT GAS FURNAG ical furnace made.

It has double the radiating surface that any other fur-

nace has. quick radiation. Will save its price
in gas in a short time. A big seller.

ENT FOR SALE. Address

R. E. EDMONDS, Box 687, WARREN, PA.

“ECONOMY IS WEALTH.”

Canvassers_wanted to sell the

. Improved Hnll Typewriter
anguages

33% Great inducements

Price,

toagents. (& Send for catslogie

and terms. Address
N. TYPEWRITER CO0.,
611 Washington Street. Boston, Mass,

& Mention Scientific American,
Send 5. 2-cent

Stamps for copy world’s Fail' sou'eﬂir

and figures on quantities to manufacturers,
J. W, TAYLOR, OWINGS BUILDING, CHICAGO, ILL,

S TRUCTURAL 8 ORNAMENTAL !
IRon ,STEEL WORK FOR BUILDINCS, LAWN FENCES
STABLE FITTINGS GREY IRON CASTINGS MEDIUM &
HEAVY WEIGHT To OROER CAST WASHERS,BENT & fORCLD STRAPS
& STIRRUPS FOR TIMBER STRULTURES, R. R TRESTIEWORK, Etc.
SNEAD £ BIBB, 711 - 14™ ST LOUISVILLE KY.

Sound Dises are invisible. and
comfirtablis, Relieve more cused of

thanall Aevicesin the world, 1. A,

Walea, £33 Ashlund Block, Chicago.

HATCH

m
Leaeitrevod Fyoelsior Incubator,

tmple, Deefoet, Nefi-Regud
fating. Thousands in puo-
eeayful operution, Guaran|
B tead to hatch & larger par-
B contage of fertile eggn at
® less coet than cny othind

Ciracinrs free. §

Fend fo_ ¢ A ; ﬁrstt'-ctﬁg.;s I:Ii‘:t:,?rvbr gifdafl
INuu. Catalog:e ] GED, H,. 8TAHL, Guinay,I1L
RAILWAY & STEAM FITTERS SUPPLIES
Rue’s Little Giant Injector.

Screw Jacks, Portable Forges & Blowers.
JOHN S, URQUHART. 46 Cortlandt St., N. Y.

3
aLDw €1l e

LE Ky

HOTTENTOTS OF SOUTH AFRICA.

2i7T EMain 3T Louisvy

Necessary for ' —By Nicolas Pike. An interesting account of this very

- sinfularraceof people. ¢’ontained in SCIENTIFIC AMER-
. ICAN SUPPLEMENT, No. . Price 10 cents. To be
a,d at this office and from all newsdealers.

[MEL&HTEHHS WANTED 420 fon sate
HARBACH & CO. 809 Fibert St Phiasp.

Mf WIFE CANNOT SEE HOW YOU DD
IT AN PAY FREIGHT,

slu 50 ﬂl.vl]m [Jx{n!d Impycweu BINRER Bew-

! & cidoplets ant af gt

ukn.qmmn;n;‘m' mand)‘?r 1(}1.«;,1 Sbinpec any.
whera oo d i od-
vance, T5000 numos cat. Worlim ale ﬁ;’.?ﬁ"....m
Buy fram factory, e dealora’ wad * qprofit.
& Writa today for ¢ FREF (‘.\TALDQI.F-‘

\ Ocford ‘ﬂfg 05, 32 Wabtah Are, g I

he Qcientific rican

merican
PllBlICATI[lNS FOR 1894

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.

The Scientific American (weekly), one year - $3.00
The Scientific American Supplement (weekly), one 500
ar, - X
The Scientific Amencan, Spamsh Edmon (mont,h-
ly), one year, - 3.00
es, : The Scientific American Architects and Bmlders
ﬁ Edition (monthly), one year. - - - - 250
COMBINED RATES.
The Scientific American and Supplement - -  $7.00
The Scientific American and Archltects and Bmld-
ers Edition, - - 5.00
The Scientific American, Supplement, and Arch\-
tects and Builders Edition, - - - - - 9.00

Praportionate Rates for Six M nths.

This includes postage, which we pay. Remit by poeml
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York,
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