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Founded by Matthew Carey, 1185.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U.S.A.

§#¥~ Our New aund Revised Catalogue of Practical and
Scientific Books, 88 pages, 8vo, and ourother Catalogues
and Circulars, the whole covering every branch of Sci~
ence applied to the Arts, sent free and free of nosta%
t(()lgny one in any part of the world who will furnish his
address.

WATER MOTO

BAS ENGINES & VENTILATING FANS

The heet Motor 1o the world for driving 2l kinds of
light machinery, noiseless, neal, compaci; invaluable
for blowing church organs, runuing RriNting presses,
coffee mills, ventilatin

fans, ice cream freexers, meat
cha ppersy, efc. In ame the world over, and recommended
by Water companied evervwhere, Address for circuler,
Huchus Water Yot or Co., Newark, N. I, U.5.A,

STEVENS LEADER
f{ COMBINED DIVIDERS AND CALIPERS

Made of steel throughout. Much lighter
than our No. Pencil can be inserted in
place of one of “the legs.

Mmled ""mémd on receipt of #2.5M0.

deal anid L.eader Spring Div ders and

Cnlipers, Ideal Surface uges, Depth
Gauges, and Fine Machmlsts Tools.

¥~ Illustrated cataloguefree to ail.

. STEVENS ARMS AND TOOL CO.
P. 0. Box 280, Chlcopee Falls, Mass.

MAN’S WORK IN THE DEFENSE OF

Plants.—By Joseph F. James. A paper on the insects
and fungi injurious to plant life, and the most improved
method- now used for destroying them. With 5 illustra-
tions. Contained m SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 966 and 969. Price 10 cents each. To be
bad at this office and from all newsdealers.

Durable—Easily Applied. | ¢
= This roofing is manufactured

from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar roofings do. Send for
Freesampleofroof12 yearsold,
ff with circular and price list to

¢ " WARR \ CHE MIICAL

Fulton Street,
New York, U. S. A.

MATCH MACHINERY.

Tatost impraved. Complete plants furnished. JOS. C.
DONNKLLY, 1209 Buttonwood Street, Philadelphia, Pa.

vrABLE Roorme: 55

WANTED-—Financial assistance to take out foreign
atents an a device for Stopping and Steering Vessels.
aid device intended o0 prevent collisionsor lessen the

damage by same to a great extent, and to provide a.

guitable means of guidi vessel incase of dlsablu:f

rudder. U. patent allowed. Invention is prac
For further pa.rtlculars address
H. A. SHELDON, ARcaDIA, R.L

THE SIMPLEX TYPEWRITER '
MR CUARANT 553:

5
¥ udnptcd

Or Uae

ROOTIAED Hent
by mail orexpress
Drepald an: Tac pt.

Adure t~-|1111.Jlf-x I'ypewriter Co., 26 H.15th 8t Now Ym‘k

Parson's Horologlcal Institute.

in privale corro- -

School for (([atchmakers

ENGRAVERS AND JEWELERS.
§F~ Send for Catalogue and References.
PaARSON’'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, ILL.
for MACHINERY
JOURNALS and BI-

ST ALLS fdeidaes

EEL

Balls from 3§’ to2'' diam. in atock
Balls of Any Material or Size made
to order.
and uniformity of strength guar-
anteed. Write for Prices.
Also manufacturers of Automa-
tic Screw Machines for Sewing
Machines, Bicycles, etc.

Cleveland Machine Screw Co.
133 2d Ave., Cleveland, O.

Fine
at moderate prices,
Armatures rewound. Al

Dynamos and Motors repaired.
kinds of Electrical Applian-
C. R. NETHING, 143 Centre St., New York.

Rubber Rolls and Wheels.

Power Wringing Mechines, Drying and Ventilating
b'ans. All styles ut"J.ruL,k-i made to Order. Cutatopues
free. b tHE FP. 'LARRK,

HBox L, W ln(!ﬂ{)l Lackys. Conn,

The'Balley Automatic Blcycle Brake.

ces made.

Accuracy of sphere, size -

Model and Experimental Work

is as quick in action as thought ite |

self. "So unobtrusive. the rider

would never know he bad it were it |

) not for the instant and effective aid
itgives him when wanted. BAILEY
G. CO., 207 8. Canal St. CHIGAGO.

TE_”_SCIemlflc Amerlca_n
PUBLICATIONS FOR 1394

The prices of the different publications in the United
States, Canada, and MexXico are as follows:
RATES BY MAIL.
The Scientific American (weekly), one year
The Scientific Amencan Supplement (weekly), one

$3.00

year, - 5,00
Tbe Scientific American, Spanlsh Edlmon (month-
ly), one year, - 3.00
The Scientific American Architects a.nd Bullders
Edition (monthly), one year. - - - 250
COMBINED RATES.
The Scientific American and Supplement - -  $7.00
The Scientific American a.nd Archxtects a.nd Buxld- :
ers Edition, - -
The Scientific Amencan, Supplement, and Archl-
tects and Builders Edition, - - - - - 900

Proportionate Rates for Six Months.

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

MUNN & CO., 361 Broadway, New York.

Clalt

> ¥ Send for late Catalogue *C.”

BELTING of Various Styles, ELEVATORS, CONVEYORS,

COAL MINING and HANDLING MACHINERY.
The JEFFREY MANUFACTURING CO.,, COLUMBUS, O.

Branches CHICAGO—NEW Yoax

DISPOSAL OF THE GARBAGE AND]

Waste of Cities.—By W. K, Morse. A statement of what,
during the last two years, has been added to our know-
ledege on the subject of the disposal of city garbage and
refuse; with special reference to the (isposal by fire of
Lhe or s.mmt' waste and garbage of the Chicggo Far.
Contgimned iz SCIENTIFIC AMERICAN HUPPLEMENT, No,
YWi3M, Price 0 ennta. Tn he Aad At this otfice and frum
u.] newadeniers,

Towers, Tanks and Tubs

PATENT SECTIONAL

ALL IRON TOWERS.

PLAIN

ALL WOOD TOWERS
ELEVATED TANKS

for Automatic Fire Sprinkler Plants.

Louisiana Red Cypress Tanks
a Specialty.

W. E. CALDWELL CO.

219 E. Main Street,
LOUISVILLE. KY., U. S. A,

REGEIVER s SAL The entire plant and good

will of the Stark Machine

and Tool Co., including real estate, tools, machin-

ery.Jmttems, etc. also thousands of dollars of orders on

This plant_islocated at the corner of Hudson

and Seventh Sts., Buffalo,

story brick buxldlng fuall,

of tinner’s machines an

sheet metal,
eration, an
ﬁeerfully
ceiver, cor.

“ECLIPSE” GRAVER, DRILL & TO0L SHARPENER

For holclin.\; tools of every
desoription, nr sharpening.
©Addfustable Moo ary angle. Moat
practical, economical and Indis-
}[pnsable tool for the purmore.
- [irols 1 gt lpnger, retaining ae-
curate cutting edges ut all times.
Price 81.75.
W Sehii for ithwsts aled cirewler.
1 E. F. BWMAN & Ci),,
ADtnEDG Chestout Bt., Lahcaatler,
Fra, of Eumw’m’
e “’atn.hmakora and Jewelerst
Tonls and Bupplice.

N. Y., and consists of a four
eqmpped for the manufacture
tools, machinery for workimg
gresses. dies,etc. The factory is now in
all information in reference to same
iven. Address MICHAEL, NEWELL, Re-
udson and Seventh Bts., Buffalo, N. Y.

HYPNOTISM: ‘e?si’f?eécéi‘;?re%"é‘ﬁ cs. e glence

book, 81. Dr. Anderson. 8.A.10, Masonic Tem, Chlcago

SHORTHAND BY MAIL Taugnt by Re.
Eon ers. Catalogue and first lesson FREE, PoTTs’
SHOHTHAND COLLEGE, Academy BI’k, Williamsport,Pa.

MESSRS. MUNN & Co., Solicitors
of Patents, bave had nenrly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention Klobaby is
patentable by writing to unn & Co.

Communications strictly confiden-
ga nts and

tial. A handbook of
how to obtain them sen!

PATENTS

token throngh Menn & Co. reccive
speclal notice in the Scientific dmmer-
iren, Thia eplendid weckly papor,
elagantly illoatrated, has the Rrgest
f circulation of any scientific work. |
A ¥ear. Hpooimen copies froc.
Ardress MUNN & 0,
New York, 561 Broadwas.

ELECTRICAL APPARATUS DESICGNED.

Inventions Develo flurrexpordence Roticited,
F. B. COREY, ME T Hathaway Bulld.‘ng Boston,

L
TYPE WHEELE. MODELS & EXPERIMENTAL WORK_GMALL WAGHINCRY
NOVELTIES & ETC, NEW YORK STENCIL WORKS 100 NASSAU 8 N.Y.|

GREAT MINING TUNNELS. — DE-
scription of the Revenue tunnel near Ouray, Col. con-
structed by the Carolina Company, on Mount Sneffles,
andof tbe Newhouse tunnel now being driven uto the
mountains at 1daho Springs. Contalned in Sc IFIC
AMERICAN SUPPI, EMENT.gN 64. Pricellce ts To
be bad at this office and from a.ll newsdealers. -

<> D'Unger Long Distance Eleetric Telephones

| Sold putright. for all IE. ranecs exeept Public Ex-
changes. FProtected by patents which are guar-
| anteed against Infringement. Works eqn%
well on ]0111§ or short distance, one mile or 1.
Write for Descriptive Circular. Agents IVanted
THE D'UNGER E'.LECTRICA TELE-
NE MFG.

P
161 Dearborn Street,

Engmeers and Firemen s 2 siamp tor

taining a list of yuestlons asked by a board of examin-

mgenglneers Strnmhrr Pub. Co., 8t. Louis, Mo.

KLIP BINDERS

for Papers, Magazmes ete. Contents
instantly removable. dnsted byU S.
Govt.and many libraries

for sample dozen. Covers to order.

H.H. BALLARD, 188, Plttsﬂeld,)h.ss

MUSIC AND LLONGEVITY.—A PAPER
by Epbraim Cutter, M.D, in which the author endeavors
to show that music prolungs or i8 thought to prolong
life; that diseases peculiar to and preventive of long-

THE
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evnty are those that impede the circulation of air, blood :

and nerve force. That music i8 physinlogically capable
of enlarging the chest and the capi.iuries and of calming
- and regulating, if not increasing nerveforce,and that,
other things being equal, longevity should belnng to
musical pe ople. ontained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 9:24. Price 10 cents. T1'0 be had at
this office and from all newsdenlers.

INGUBATORS

11“ 'l.‘hc Improved, BELF REGULATING,
Yarde “Qld Reliable” has no superior.
High B ‘World’s Favorite. 6 Cents in stamps for
ik Bew 12 pago Poullsy Guldeand Catalogue
‘r’ﬂl:'l' for 1896, Poy

a Prormt made
i];in Addnu.RELlABu mCUﬂA’l’OE
U BROODER (0., Quixay, luia.

CmCAGo, fLL.

Hend 2c stamp for 24

Watchman'u Improved Time Detector

witb 12 or 24 Keys, with
Satety Lock attach-
Patented
i, My inven-
tini:A, and will aee
nlleoneernascelling
Qr uELnE Fhe Balely
3 autturhenene,
J neeording to Do-
visinn of _tircoit
Court uwf B8, for
H D.of NY,
Hend for circulars to

. I\[]{Ar"’-‘.rn ey

!en(l for Pﬂmﬁhlf:'t& co
oy

TURB'NES ) Sprinkﬂeld, Oluo, U.S.A.
8c|em|f|c Book [atalogue

RECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will
be mailed free to any address on application.

MUNN & CO., Pullishers SCIENTIFIC AMERICAN,
3()1 Brondway, New Ym'k.

—— YOU GAN BEGOME
A WATCHMAKER

And gatablish yoursell lnba
nesa, by securing our got of too, a
J.mtmc{mn Book. Auwﬂi

= "E"fnsa -] :5 t&?'ﬁunktella you o

g toumss Lhom—AKER SUCCESA SAF

4.7 [£1:]
r\lcmre'f %’!‘d TODl

F?on rece‘[o;&t of
pp— price; $4.76 ar C. O w ha
- compa.n!enthu order, Bend far our 'prica
QF““.F Bl..lli’PL'lr COy
Danlars 1
WATCHMARFER TOOLS AED BUPrLIES,
1GA Bay AL, Columbor, Oblps

=

" NICKET:
Distribution.—A very exhaustive and valuable paper by
@G. Charleton, A.R.S.M. With 3 illustrations. Con-
talned in BCIKNTIFIC AMERICAN SUPPLEMENT, Nos.
963. 964 and 965. Price 10 cents each, To be had
at this office and from all newsdealers.

a Telephones

80ld outright. Cunnuot get out ot :erm‘

Guaranteed free from infringerment.

Suitable for exchunges or private plants,
Send for Testimonials and Prices.

Some good territory left for reliable agents.

i Mason Teiepnone Co., | RICHMOND. Va.

AM

A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS. |
GAS BLAST FURNACES,

for all kinds of Mechanical Work,

HIGH PRESSURE BLOWERS, ETC.
8F IMustrated Catal

of ELIZABETH, N.J., PATENTEES OF

on
Address, 80 NASSAU S'I‘REET, NEW YORK.

The Most Useful Tool in any Shop is the
RIVETT LATHE
MADE BY
FANEUIL WATCH TOOL CO.
BRIGHTON,
BOSTON, MASR, L. B. A,
Anyhody interested, write

. for partlculars,
The Highest Awurd at the Wourld's Golumbian Expusition.

Model & Experlmental Work. st

Advice and ideas not charged for. Send f ti
N ATV ‘f& or particulars

& SON, Jobn Street, NEW YORK.

Absolute

NESS & HEAD NOISES CURED

byINVISIBLE Tubular Cushions. Have helped
more to good mg than all other devices

combined. Whmge Hel &enr- a8 glasses hel

eyes. F. Hlecox only, 858-S-B'way, N Y. okof proofs FRE
A WEEK
AGENTS §75 4 WEER

using or selling PRAc‘"cAL
PLATING DYNAMO.Themod-
ern method, used in all factories
o plate new goods. Plates gold,
ailver, nickel, etc., on watches,
, table- ware, bicycles and
tel goodR: fine outfits for
agentd; lifurent siges; always
ready; oo Lattery; no toy; mo
cxp::r[ence no Hmit to plating

423, » great money maker.

W.B. HARRISON & CO., Cierk No. 16, Columbus, Ohlo.

ICE-HOUSE AND COLD ROOM.—BY'
R. G. Hatfleld, With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 5. Price 10 cents. To be bad at this
office and from all newsdealers.

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, aud ELEVATORS

PROVIDENCE, R. I.

ACENTS MAKE J

Money selling Beveridge’sAu-
tomatic Cooker. Latest and
best cooking utensil ever invent-
ed. Sells atsight. One Agent
sold over 1700 in one town.
One sample Cooker frce Lo
fzocd agents. Advertising matter
urnished. Forfull particulars ad-

dress W. E. BEVERIDGE,
4 Box 1728 BALTIMORE, Md. I

mmumﬁns WANTED N0 AR daLe

HARBACH& CO0.809FilbertSt. Phila,Pa,
A CREMATION SCENE.—EXPLAN-

ation of the curious, and. at the same time, ncientific,
spectacle exhibited by Powell, the well-known illusinn.
ist, and sugeested by the cave scene in Haggard’s novel

“She.” With ¢ illustrations. * Contained in SCIENTIE 1é
AMERICAN SUPPLEMENT, No. 962, Price 10 cents. To
be had at this office and from all newsdealers.

1. w I F E ¢ I"I # HAUHTDSPEE \'H ? I# IYEOHUT.I: o

Baya pur 2 drawer walook oz oak Im.
proved llgh Arm Yingeraewlng muchine
toished, nickei plated, adapted to lizli
LeAvY WoTk; pustarteed for 10 anra; with
Antumatie Babibia Wind nr, Beit-Thraadiog Cylln_
A dce Abuttle, Anlf-Setilag hcutlls mod menzzpleln
art of Bteml Atinchmentagatipped any whore on
B0 Dny™s Trinl. Nomaney required In adrance.
75,000 now in use, World's Fafr Medalawarded machios axd attach.
ments, Buy from {actary and save dasler’s and agent’s profits,

FREE Cut This Out and send Eo-dry for machine or large free
catalogue, testimonials and [ hgm- 2 of the World’s Falr.
i

OXFORD MFA. CO. 342 Wabash Ave. CHIGARO,ILL,

© 1894 SCIENTIFIC AMERICAN, INC.

Hroadway, New York. 1% () HEnx '.!ST":. .

ITS HISTORY, USES, AND-

ERICAN BAS FURNACE CO.:

.lﬁ

PROPOSALS.

U 5. EN(QINFEH OVFICE, ARMY BRUITDING, NEW
= York, Scptember 13, 1R, Besled propasals for
dredging 36, cuble yerds, more or less, of moterial
from J:iarlem River nud Spuyten Duyvil (2 r(-t,k an lne
of Harlem Hiver Impravement, and fur I'urrlmhlhg A
terinde and workmanehtp for eonstruetion of anont 54
linesr Leel of ]pﬂe revetment for protection of south side
of cut through Thvekman Mewdow, will be received here
until 12 o'elock, noon, Oetober 15, ]M and then publicly
opeand, Al information  furnished on application,
B.l)BJ:..B.J.‘ MOGHREGUH, 2d Licutenant, hnglm-[*rn.
[' B _HENGINEEH OFFICE, AHMY HI1TI hl)I\I(‘ NEW
¢ Yurk, daptemper 10, 14— Bealed prup{mulu Inr
dAraedyging the ehannels in Newiown Creek, New Yook, will
be teceived nt this oficr until 12 M., Ootober I, [ and
then publicly opened, All {pformation formiebed on
upplication (o this offce. BELT MoGREGOH, 2
Licutensant, Corps of Bngineera,

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drumne
New scientific invention, entirely different
in constructionfrom all other devices.
sist the deaf when all other devices fall,
and where medical skill has given no relief.
They are safe, comfortable, and invisible;
have no wire or string attachment. W rite
for pampbhlet. Mention this paper.
WILSON EAR DRUM MFG. CO
LoUSVILLE, KY.

‘PHOTOGRAPHIC LABORATORY.—

Description by Gaston Tissandier of an inexpensive and

Dot In poaltien.

easily arranged laboratory for the use of amateur pho-
With 2 illustrations. Contained in_SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. « Price 10
cents To be had at this oﬂice and from all newsdealers.

"DIETZ" TUBULAR DRIVING LAMP.

f IT is the only practicable and
erfect driving lamp ever made,
will not blow uut.
ives a clear white ].lf
ooks like a locomotive head

I’l‘ t,hrows all the
ahead from 200 to
IT burns kerosene.
IF~ Send for Book.
R.E,.  Diet= Co,
77 Laight Street,
New York.

,& BRIGHT ACTIVE MAN OF FIFTEEN YEARS'
experience jobbing en“zmeu and machinery in Chi-
cago and the West, wants 10 add to his line somethin,
of merit. Knows the Western trade thorou ghly, Wil
lha.ndle goods on_a strictly commission basls Corres-
ondence invited. Address ‘ Engineering,” room 130,

tewart Building, New York City.

SAFETY THRUST CDLLARS 4::\
=0LIT AND SPLIT.
OF churarder aed at price toanit
Liie moat eritice] burer, Nerlers
in shafting will conanlt their
interests in writing for Prien

Liat and Thisrouonts.
ERNEIH Macnixy Co., Gouverneur,

l

gﬁht etraight,

'I‘m; (:UL v

N.Y,

HOW TO MAKE TELEPHONES AND

Telephone Calls.—Directions for making the latest and
| most im oved form of telephone, with perspective and
sectional views in which all the parte are shown exactly
full size. A paper for the benefit of those who are de-
sirous of making telephones for their own use or for
eale. With 20 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 966. Price 10 cents.
To be bad at this office and from all newsdealers

BEDGE TOOL:S

are often ru:n.rl{ ruined by using a grind- 8
stone not a(la.p ed to the work. Our

ua uce a large variety of rlts N

guitshle Forgrinding gny tool v OrE ~>
May we send you our Catalogue, 9‘

which will give you some information?

GRAFTON STONE COMPANY,

No. 80 River Street, GRAFTON, OHIO.

HIGH GRADE ONLY. Warranted. Contract-
ors desiring a trustworthy Jack Screw. ad-

dress RUMSEY & CO., Ltd, Seneca Falls, N. Y.
CONSUL 'l‘A'l‘

S ADVick™o N INVENTORS.

Experimental work of every description. Automatic
machinery designed and built. end for circular.
ALTBY MFG. CO ook]yn, N. Y.

| Valuable Book

H

p‘,"flprs

E‘r[l'{ﬁﬁ.

12,500 Receipts. 708 Pages. Price $35,
Bound in Sheep, 86. Half-Morocco, $6.50.
This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the sei=-
entific American during the pastfifty years; together
with many valuable and important additions.
Over Twelve Thunsand selected Recel
here collected; neurly vve? branch of the us ul arts
being represented. It iz Ly far the most comprebensive
volume of the kind ever nlarci before the public.

The work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world; the information given
being of the highest value. arranged and condensed in
concise form convenient for ready use.

Almost every inquiry that can be tbought of, relating
to formule used in the various manufacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are eniaged in any branch of indugtry
probably will find i is book much that is of practical
value in their respective callings.

Those who are in search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of mosat excellent
suggestions.

¥ Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.

ipts are
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