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Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & Inpon'nms

8§10 Walnne st.. Philadelphia, Pa..U.S. A,

g Our New aud Revised Catalogue of Practical and
Scientific Books, 90 pages, 8vo, and our other Catalogues
and Circulars, the wbole covering every branch of Sci-
ence applied to the Arts,sent free and free of postage
to amy one in any part of the world who will furnish his
address.

Plate and India paper (8heet Demy).
The Bathedrals of England and Wales.

Lib: Edition (limited to 250 copies), liet.ainlnsm
Plates (Views and Plans), with deacriptlve Tess,
biished from i

written.
price,

rice, A
?ul."-rhe Tim “A very att.racﬁve
Morning Post. " A nohle volume,' -
* A most interesting and useful work '—-Gmmwm
Builder, 46 Catherine Street,
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VAPOR LAUNCH.

Engine and helm controlled
from how. Latest improved and
only 12 to 1 motor now ready for
the market, 18 to 40 ft. launches
2,3,5and 7 b. p. No licensed en-
gineer or pilot required, Speed
and safety guaranteed. No dan-
gerous naphtha. or gasoline used.

Address Publisher of The Bu

ALCO

Marine Vapor Engine Co.. Jersey City, N. J.

THE MASK AND FALSE NOSE IN-
dustry.—Full details of the method of manufacturing
false noses and false tuces in Paris. With 4 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1008, Price 10 cents. To be had at this oftice and from

all newsdealers.
GASOLINE ENGINES.

all kinds,
En ueer.

gg to 'I'ﬁllorse power. For Propelli Boat-u
eapest Fuel, Absolute Safety, No Lice
r*Itvl}):'le Construcnon, T(unl:lreds In Suma:l’u.l
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Merion Avenue & 45th Street.

Low Rates to
Chattanooga and
Knoxville.

On account of Sons of Veterans Batttlefield Encamp-
ment. Knoxville, Tenn., and dedication of Chicka-
mauga National Military Park, the B. & O. R.R. Co.
will sell exc sion tickets from all stations on its lines
east of the Ohio river, to EKnoxville, Tenn., for all
trains September 12th to 15th, inclusive, and to Chatta-
nooga, Tenn., September 15th to 18th, inclusive, valid
for return passage until October 6th, inclusive.

The rate from New York to Knoxville will be $18.83,
and to Chattanooga $21.85, and correspondingly low
rates from other stations.

For f rther information. call on or address nearest
Ticket Agent, B. & O. R.R.

FARIES TUBE CLEANER

NE CO.,
PHILADELFHT Ay PA.

—

PER. NOTHING LIKE T

EVER GETS srucKj

BUY THEM OF YOUR DEALER OR OF US
FARIES MF'G CO.,
1054 E HERKIMER ST., DECATUR,ILL

BI-SULPHIDE
OF CARBON

NOW READY!
Seventeenth Edition of

Experimental Science

for use in the arts, Killing Insects
in Grain, Killin, Burmwlng An-
1mals, ete. Man red b

E. It. TAYLO It. Clevelnnd Ohio

S
C

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

Just the thing for a holiday present for any man,
woman.student, teacher, orany)ne interested ln science.

In the new matter contained in the last. edition will be
found the 8cientific Use of the Phonolrnph. the curious
optical illusion known as tbe Anortboscope, together
with other new and interesting Optical Illusions, the
Optical Projeciion of Opaque Objects. Dew experiments
in Projecticn, Iridescent Giass, some pomts in Photo-
gmph y. inciuding Hand Cameras, ne Cameras, etc.

vstems of Electrical Distribution, Electrical Ore F‘ind—
er, Flectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 182 fine cuts, substantially and beautlfully
bhound. Price in cloth,by mail. $4. Half morocco, $3.

EF Send jor dlustrated circuiar,
MUNN & CO., Publishers,

Offlce of the SCIENTIFIC AMERICAN,
1 BROADWAY, NEW YORK.

Hand Forged
Blades.

Razor Steel, warranted. For
high-class tr&de. not for “bar-
gain counters.”

This Knife will take an edge
and keep lt‘i It Lha %‘uion
com, and neat. Price,
Be Taﬂ With & bladea

lage Jack knife is 50c.
an

0ry $1; pearl, $1.25.

Posl.pnld. with 2 blades: ivory,
Our 8| xo

d for illustrated 80-page free list

How to Use a Razor." Deal direct and save two profits.

I MAHER & GROSH,
40 A Street, TOLEDO, OHIO

BUY
" TELEPHONES

That ave good—uat ‘“cheap things.”” The difter-
ence in cost is little. We guarantee our appamtus and
uau'antee our customers against loss b Pa t suits.
and instr are ROTH GOOD.

WESTERN TELEPHONE CONSTRUCTION CO,,
440 Monadnock Block, CH1CAGO.
8 of Teleph inthe United States

Largest Manufi

Telephones

8old outright. Cannot get out of order.
Guaranteed free from injringement.
Sultable for excbanges or private plams.
or Testimomials and Pri
me zoo territory left for reliable azents.

Mason TeLervone Co.,  RicHmono, Va.

' I’F

D h t' Established in 1848,
8
raugnting  aeasswoe s
Engineers, and
Instruments ., orosttemen

&~ New Catalog

FROST & ADAMS CO.,
39 Cornhill, Boston, Mass.

ARMSTRONG 8 = PIPE « THREADING

CUTTING. OFF MACHlNES
Both Hand and Power.
Sizes 1 to 6 inches.
‘Water, Gas, nnd Steam_Fit-
ters’ Tools. Hinged Pipe Vlses.
Pipe Cutters. Stacks and
unirersally acknowledged to be
THE BEST. (& Send for catalog.
Armstraone Mfg. Co.,
Bridgeport, Conn.

free.

MESSRS. MUNN & Co, Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention ﬁobably i8
patentable by writingto Munn & Co.
Communications strictly confiden-
ial. A bandbook of patents and
how to obtain them sent free.

PATENTS

taken through M nn & Co. receive
special notice in the Scwmm. Anera
ican. This splendid weekly paper
elegantly illustrated, has the largest est
circulation of any 'scientific work.
$3 a year. Specimen copies free.
Address MUNN & CO.,
New York, 381 Broadway.

You can successfully study at
E‘our ‘home. under our direction,

Improve Your
reehand and Mechbanical Draw-

Spal‘e Time . . Perspecti mwms. md

Mathematics. Send torfnfurmntion
Penn Correspondence Institute, thia‘. Pa. Box 23

TYPE WHEELS MODELS & EXPERIMENTAL WORK. INERY|
NOVELTIES & ETC. NEW YORAK STENCIL WORKS 100 NASSAU 8T N.V.

poweaLATHES #TOOLS

Send 10 cts. for 224 page Book to

J. M. WATROUS, Cincinnati, 0.
NOVELTIES

—Dixie Novelty Co., Ltd.. d., New Or-
"~ leans, La., buy and sell Patented

velties. Correspondence with maunufacturers and
dealers solicited.
Volts 1.25
Amps. 2.00

- ¥ Size 11-16"x28-4""
The CA PO-FA RAD is the amallest. Battery of its

wer ever g R&fn AI nalt.he;-d care I".Iinl‘ n{.] entlgn
mate. WAYE r'e y. and malls under
a2c.s bgﬂ each, by mail,

JAS. 1. PEM!SGN 21' Thames Street Now York, U, 8, A,

__ SYLPH GYGLES EAS

EASY

use, Hazard & Cn..
M’frs .+ 16 U8t., Peorku, LIL

WANTED.

alties, Pat'd Novelties
Mifg. Co., Racine,Wis.

CONTRA.CTS

To manufacture Hardware S
and Sheet Metal Btamping,

Sold in four weeks.

A successful invention. Highly recom-
djusted to any 'P one. If you have a
'Pbone, order an Arm Rest; solid brass
nickel plated. Only T80 o euch dottvered
The nmerlcan Teleﬁhone Ilrm ‘Rest Co,

11 & 213 andol ph St.. (‘hica.go.
PATENTED. II' AGENTS WANTE
Oliver J, Lodge. The fundamental facts ot 1 new branch
f phyeics, the subject of photo-electric action. the in-
fluence of iliumination upon electrified surfaces. Con-
6. Price 10 cents. T'obehadat this officeand from
all newsdealers.
you just what you want. Our specialty is Blake
‘I'ransmitters. Thereis a **best ” in everything,
and ours are the best. We supplty complete

0
ate hone. Write for illustrated catalogue.
ENI1IX NTERIO TELEPHONE
31 Liberty St., New York.

F v s o o o« BF Send for Prices and Cuwlowe.
BROOKLYN FIRE BRICK WORKS.
88 Van Dy ke su-eet. BROOKLYN, N. Y.

» _1'bis roofing 1s manufactured
from natural Trinidad aspbalt
materials, and will not dry up
posure to the weatber as conl-
tar rootings do. Send
. freesample of Toof 12 uea,rs ald.

WARREN CHEMICAL
& MFG. s
S3 Fulion Street,
FUNCTIONS OF THE HAIRS OF
Plants.—By J. Pentland-Smith, M.A.. B.8c. A consider-
ation of the uses of plant. hairs and of their influence
With 9 illustrations. Contained in S8CIENTIFIC AMER-
ICAN SUPPLEMENT, No. 1019. Price 10 cents. ‘l'0 be
bad at this office and from all newsdealers.
20 Light Dynamo, in payments
of 85 per month. Other sizes.
= Hobart Electric Mfg. Co., Middletown, 0.
oruuﬁzfuas aud Toohl same, Send sample for
m
TCHGOC'K, ‘Watertown, Conn.
The Most Natural, COmtortabIe and
Durable. Over 16,000 in use.
New Patents and Important Improve-
Illusu'ated hook of 430 pages and for-
mula for measurng sent free.
_ B See illustrated article in Scl. AM.
of 3, 18%.
A A. MARKS, 701 Broadway, NEW YORK CITY.
MACHINES. Corliss Enginer. Brewers’
awd RBorttlers’ Machinery. THE VILTER
STATISTICS OF THE UNITED STATES.
remarkubleand litltle known factsthat tel) of thegrowth,
the present condition and the resources of the United
States. (,ont.a ned in SCIENTIFIC AMERICAN SUPPL¥-
ofice and from all newsdealers.
1] ”

THE “ROUND BOX

Give perfect satisfaction when
others fail. Used by nearly all United
States Governmen Departments.

MITTAG & VOLGK R,

Manufacturers for the ’I‘rade.

Cor. Park & B.R. Aves., Park Ridge, N.J.
trv.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, With
gillustrations. Contained in SCIENTIFIC AMERICAN
at this office and from all newsdeulers.
The Double Acting Rams n the valves as
» water. No sto

G & W, HODEE 1Ns Co., Marlboro, N. H.

NESS & HEAD NOIS R
nEAFb my luvisible Tubular Ear Cushiu m.Egll cg hEl?

mended by Telepbone Comfﬂnies. Easily
on receipt of price, charges p.
LIGHT AND ELECTRIFICATION.—BY
tla(i'nled in SCIENTIFIC AMERICAN SUPPLEMENT, No.
Do you use telephonesl If s0. we can_give
~=~’ tele Phones or all or any of the parts to construct
Durable—Easily Applied.
and become brittle under ex-
with circular and price list to
New York. U. S. A,
upon the distribution of the plants that bear them.
2 Horse Power Mofor, or
Wire Bendm and Forming
sor
WITH RUBBER HANDS & FEET.
ment. U. S. Gov't Manufacturer.
August
MFrd. Co., 899 Clintor Street, Milwaukee, Wis.
—Abstract of a work by Mr. Henry Gunnett, giving some
MENT, No. 1011. Price 10 cents. 10 be had at this
M. & M. CARBON PAPERS.
les Free upon
THE ORNAMENTAL IRON INDUS-
SUPPLEMENT. No. 1020. Price 10 cents. 1'0o be had
well as shut them off with the power of the
arranted to help more casea than all almilar devices

comhined. Help earn a3 glauses doeyes. Solil by
F. Hiscox only, 853 Br'dway, N g:nd for book of precfs FR EE

WOODEN TANKS.

For Rallroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La.Red Cypress Wood Tanks a specialty.

W. E. CALDWELL CO..
217 E. Main Street, Louisville, Ky.

PAT.
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DEC 25-34
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E‘ and HEAD NOISES relieved by using

1Y Wilson’s Common Sense Ear Drums.
New scientific invention, entirely different

in construction from all other devices. Assist the deaf

when all other devices mﬂ and where medical skill has
given no relief. e, C ortable. ana lnvislble. no
wire or string attac hment W rite for lsmmp let.
WILSON EAR DRUM M\ . _CO,
Louisville Trust Co. Bul dmg Loulsvﬂle Ky
& Mention this paper. and 1122 Broadway, Ne W York

7 ERRILITE COMPOUND

= ' secrmaperorTINCIR

e STRUCWRAL IRON WORK & ¢

EAGLE pATNY & varnien works PITTSBURG Pa

SAMFLES AND

Family Ice Machine

Ice, etc, in a few minutes, $10 and u;
to prepare one’s self soda water, $4.

." Filters, $1.25 and up Cooke! 81. Seltsatenn
) and up. L.DERMIGNY, 126 8t., N. Y.
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ARCI-IITECTU RE,

Mechanios, 8team Engineering, Mecban-
ical-Drawing, Electrici y. R. n.g
Engineering, Plumbing. H uttng. Mlmng. Y
Enghish Braunches. Send for free circular,
stating Bubject wish to study or your trade, §
Correspondence School of Industrial
Sciences, SCRANTON, PA.

THE CARE OF STEAM BﬂILERS

Having received many inquiries concerning the best
method to protect the Interfor of Steam Boilers against
the evil effects of g;gtlng and other forms of corrosion,
and also as to the best remedy for the removal and pre-
vention of boiler incrustation, we consider it proper to
quote reports of our acknowledged authorities on the
use of steam, by whom thorough investigations have
been made.

Among the many different remedies advertised, we
find but one manufacturer whose products are recome
mended in our different. scientific works, of acknow-
ledged authority, Mr. George W. Lord, Manufacturing
Chemist, Philadelphbia, Pa.

Author Le Van, of the ‘Franklin Institute of Phila-
delphia,ina work entitled, The Steam Engine and The
Indicator, sva.vys “The Boller Com ou.ndn manufactured
by Georg Lord, of Philadelphia, have a high rep-
utav.lon. not. only as a preventive of boiler Incrustat.lon.
but also for neutmlizinz acids and corrosive matter.”

Author Edwards, says, in The American Englneer
“Lord’s Boller()ompound is the most wi deiy known and
extensively used. I have used Lord’s Compound on
Jand and at sea, during many years’servicc, with the
most satisfactory results.

Author John 8. Forn ays, in a work entitled,
Praction] Points, that « Mr- (- Yorda etensiv trade 1570
doubt due to bis scientific knowledge and skill in fur-
nishing yrepuamou suited to the requirements of each
individual steam user.

Ip the Engineer's Handy Book, by Roper, we find un-
der the head of Seale in Steam Boj E ers, the followlng:
“Lord’s Boiler Compound appears to be the only chem-
ical preparation in use that will prevent the formation
of scale, or remove it after it has been formed, in any
steam boiler.”

Booth, Garrett & Co., Chemists,of Philadel phia, who
stand at the head of their lll)rofewlcn make the state-
ment over their signature, that *‘ Lord’s Compounds are
free from a.nr eubsmnce that could prove injurious to
the steam hollel

We could make z%uotatluns similar to the above from
many other scientific works, if time and space would
ﬂg-mn. Probably the best proofs of merit of the chem-

1 preparations manufactured by George W. Lord is
in the fact that many other parties. who bave recently
entered into this line of trade, hnve offered to steam'
users their different articles as ‘Lord s Boiler Com-

pound,” or in using the word * Lord
mlslead the manufactur

The genuine chemical erepamtlons known under the
head of *Lord’s Boiler ound ” are manufactured
only by the inventor, Mr. 01‘;{ e W. Lord, Analytical
and Manufacturing Lhemist, Philadelphia, Pa.
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sWELL DRILLS

a.wnrded Highest Medal at the World's Fair.
test improvements. Catalogue free.

F. c. AUSTIN MFG. CO., CHICAGO, ILL.

in some way to

$26.50. - An 8 nght 6 C.P. 110 Voit Dynamo

Not a toy, buta high grade,
substantial machine, which
we guarantee to do all we
claim for it. We place this
machine on the market at
above low price in order to
introduce our Dynamos and
Motors oflargersizes.

= Send for circular No. 26,
ROTH BROS. & CO.,
30 to 34 Market St.,

Chicago, 1., U.S.A.
and Mechanical

Electﬂcal Fine M,achlnerr‘ “Odel work

ANGER, 106 Liberty Street, New York.

8u USE GRINDSTONES?

80, we can supply you. All sizes
monnted and n lIIINIlIIIH'd. always
kept in stock. Remember, we make a
s olaltyof selecting stones forall spe-

al purposes. §¥ Ask for catalogue.

'l‘he CLEVELAND STONE €O,
—  @d Floor, Wilshire, Cleveland, 0.

The Gorham Ad]ustahla Bed

FOR 'IN\’AI ins, h of Me-
hanical Science. Capah] ot a irea,t variety
ot adjustments. A ch

the heavieat and muat he 1688 DA~ e
tient without possibility ed]a.r F -
or fall. Bed changed or alr

without removing pati
Tested in practice and hlx‘h]
recommended by doctorsan
surgeons. Send for Catalog.
. WHEELER. Manuf’r,
30 Beaver 8t., Albany, N. Y.
STARRETT’S
» .
Adjustable Jaw Cut - Nipper.
Jaws are detachable, 8o they can be re-
moved, ground, and adjusted wben worn,
All partn case-hardened except jaws. Flat
8pring below cutting edges obviates
anger of breaking jaws.
Prlce.ﬁ inch M (for musncwlre) %
6 inch C (for common wire). ... 2.
& lilustrated Catalogue Free.
The L 8. Btaratt Co. 18, o 12, Athes, dase:
SIIIEA PIERARII & gnlllllET
hlgk or low anrA arm for Steam
Bollers. Nothing to compare with
it. .Address, 662 Mullln Btreet, MONTREAL, CANADA.
Shingle, Heading, and Stave Mill Machinery
and Veneer Cutting.
Sendd for Cat. A,
Handle Machinery
for Turning Handles
for Brooms, Axes,
ete. Send for Cat. B.
Wood Pulp Ma-
chinery. Seud for
Cat. C.
3 2l Trevor Mfg. Co.
Improved Gauge Lathe. Lockport, N. Y,
VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS
I’ROVIDENCE, R. L.
LITTLE GIANT BOLT CUTTERS
and NUT TAPPERS,
Complete with Tap Chuck,
Tapsb Dies, and Collets. Cut-
snzes, from i to 1 inch.

i i o
Tunning die o

= is cut, making qulcl‘t‘
|¥sm Jor fully Nustrated

WELLS BROS. & CO.,

P.O. oxB. Greenfield, Mass.
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