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HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS -

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

& Our New aud Revised Catalogue of Practical and
&cientific Books, 88 pages, 8vo, and our other Catalogues
amd Circulars, the whele covering every branch of 8 ci-
ence applied to the Arts, sent free and free of posta%
t(()l gny one in any part of the world who will furnish his
address.

Lsatest Scientific
Publications.

AN INTRODUCTION TO THE STUDY OF
METALLURGY.
Third edition, revised and enlarged. By W. C. Ro-
berts-Austen, C.B., F.R.8,, Professor of Metallurgy in

the Royal College of Scxence. Chemist, and Assayer of !

the RoyalMint. Illustrated. 8vo,cloth. Price..$4.00

’I‘HF METALLURGY OF GOLD,
T. Kirke Rose, B.Sc., Associateof the Royal 8chool
Mmes Edited by Professor W.C. Roberts-Austen,
.» F.R.8. With numerous illustrations. 1 voL 8vo.
Price ..$6.50
ORE AND ST MI* G
Textbook of. For the use of Mine Owners, Mine
Managers, Prospectors, and all interested in Ore and
Stone Mining. By Clement Le Neve Foster, D.~c.,
F.R.8., Professor of Mining, Royal College of Science,
H. M. Inspector of Mines. mh 700 illustrations.
Large8vo. Price..........cccecee viriiirennnonnannns 10.00

THE_WATER SUPPLV OF WNS AND

TOW .
THE CONSTRUCTION of WATEKWORKS, :

A Practical Treatise for the use of Engineers and Stu-
dents of Engineering. By W. R. Burton, Assoc. Inst.
C E. Professor of Samtary Engineering in the Impe-
rial Univermty Tokio, s%an, ete. To which is ap-
Aed & Puperon “'th Emn u&kea on
Lsrworka. ¥ Professor John e, B Lurge
8vo, With 257 illustrations and Prlce ..... X
EI,E(”I RICITY AND MAGNE'I‘I
y C. G, Knott, D.Sc. (Edin.). 12mo, clot,h ‘Price .75c.

DIC"IO\ARPVLA,F THE ACTIVE PRINCI-

Ts.
By Charles E. S8ohn, F.1.C., F.C.8. Alkaloids, Bitter
Principles, Glucosides: their Sources, Nature and
Chemical Characteriastics; with Tabulary Summary.
Classifications of Reacti in!, and full Botanical tmi
Geéneral Indexes. Crown 8vo, cloth. Price
T’FFRI\EW UNITED STATES DISPENSA-
Seventeenth edition. By Professors Wood, Remington
and Sadtler. The 17th edition of this indispensable
guideandauthority has been care:tull and thoroughly
revised upon the basis of the New Armacopoeia by
the editors, Professors Wood, Remington and Sadtler.
1974 pages, w1th orlginal 1llust.rat,ions Price, eloth ex-
tra, $7.00; her, $8,00; half Russia, $9.06 Patent
Index, 50 cents addltiol
SOI RCE AND MODE OF SOLAR ENERGY.
W. Heysinger, M.D. Illustrated. 12mo, cli)ltlgd
[c o For sale by all Booksellers, or will be sont direct by the
i Publishers,

J.-B. LIPPINCOTT COMPANY, Philadelphia, Pa, |

VANDUZEN *327" PUMP

THE BEST 1N TNE WBRLD.
Pumps Any Kind of Liguid.
Always in Order, nsver Clogs nor
{reszen. Kvery Pump Guaranteed.

“THE VANGUZEN & TIFT i,

102 to 108 E. Second 8t,, Cincinnati, O

Gatal ogues Wanted, Manufacturers of pa-
cialties,offlos novelties and suyp

1l
cles, plen.se send pnces, ete., to %Vhe egrle, care SC‘l Am

GREAT MINING TUNNELS. — I)E-

scription of the Revenue tunnel near Ouray, Col., con-
structed b§ the Carolina Company, on Meunt Sneffes,
and of the Newhouse tunnel now beimg driven into the
mountains at Ldaho Springs. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 964. Price 18 cents. To
be had at this office and from all newsdealers.
CONSULTATION

AND ADVICE TO INVENTORS.

Experimental work of every de-scr‘fhcn Automatic
mw.l:una)f destened and bullt il for elrcular,
THY M¥EG. LO., Brooklyn N. ¥.

EVEHY [ STOREKEEPE

should have
an Aunto~

egister. Itgives yom a record of
the days’sales that can be sworn by.
Enforces accuracy and honesty.
Three duplicate tickets, one fer

customer, one for cuskier and one
for you. 1t makes no mistakes and
wxlisave you many times its cost.
Best. *Day Book™ on esrth. Send
for an illustrated catalogue wnicn
tells you all about it.
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MONBOE STRERT. URICAGS

MAN’S WORK IN THE DEFENSE OF

Plants.—By Joseph F. .James. A paper on the insects
and fungi injurious tv plant life, and the most i mproved
method- now used fordestroying them. With 5 illustra-
tions. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT. Nos. 966 and 967. Price 10 cents each. To be
had at this oﬁice and from a]l newsdealers

MATCH = MACHINERY.

Latest 1m;1~0ved. Complete plants furnlshed JOS, O
DONNELLY um 'Butt(:nwoud Shruat, l‘hl]u.delphlu. Pa.
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#TYPEWRITER "7

P The Best! praront,
ot Color Vlork a.n Catalogne E. Ask for Speaia! Oct, O ffer,
«National” Typewriter Co., g and Arch 3ts..

SCIENTIFIC AMERICAN DYNAMO.

Description of a plain shunt-wound dymamo of simple
construction, capable of supplying a current of from 60
to 75 110-volt "incandescent, Jamps. or of being used as a
5h. p. motor. This machine was sensirueted especially
for he beneﬂt Of the readers of the Scientific American,
by W. 8. Bishop, of New Haven, Conn. It is de-
m%ned to meet the wants of mechanics and amateurs
0 desire to construct a simple dynamo for their own
i use, but who do not care to enter into the subject scien-
tifically. With 24 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 865. Price 10 cents. To
be had at thls office and from all newadoalers.

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breae 8 combined,

Builders of High Grade Mining
Machinery. King-Darragh Con-
centrator. Connersville Blowers.

send for Catalogues

GATES IRON WORKS,

20 ¢ S0, Clinton St.. Chicago
1860. Ltberby 8t. N.Y. 27C. Franklin St.. Boston. Mass.

Parson’s Horological Institute.

ENGRAVERS AND JEWELERS.
! gF~ Send for Catalogue and References.

PARSON'sS HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORIA, ILL.

# Teleph

i l1elepnones
Sold outnght. Cannot set cut of order.
Guaranteed free Trom infringement.

Sumable for exchunges or pnvate plants.

¥ Send for Testimonials and CeR,

e good territory left for relinble agents,

Mason TerepHone Co.,

Som

Dlstributlon —A Vv

ﬂ exhaustlve an
A. G. Charleton, A

h 3 illustrations
63, 964 and 965. Price 10 cents ench. To be bad

_GATES ROGI( & ORE BREAKER.

School for U[a,tehmakersg

MILLER & VAN W

TEEL WIRE AND STE

WINKLE
EL SPRIN

=
[

=

’”IF”'H"I"H‘ LI H L]

S
a
wd
[
ul
o
=
i}
fu

Lk
=
=
-
wul
Lt
[y
i

"SHNIHAS
< AHINIHIY

=

FFIGE &WGF\KSIBTO?‘# BRIDGES BﬂOOKLYN

REGEIVER s SAL The entire plant and ool
will of the Bturk Machine
and Tool Co., including real estate, togls, machin-
ery, ({Jat.t,erns, etc. alee thousands of dollarsof orders on
hand. This plant_is located at the corner of
and Seventh Bts., Buffalo, N. Y., and consists of a four
story brick building fulil; g equippedfor the manufacture
of tinner’s machines and tools, machinery for workimg
sheet metal, gresses, dies,et¢. The factory is now in
ogemmﬁn. and all information in reference to_same
cheerfully given, Address MICHAEL NEW_ LL, Re-
ceiver, cor.

fudeon and Heventh Sts., Buffalo, N. Y.
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Useful Books!

Manufacturers, Agriculturists, Chemists, Engineers
Mechanics Builders, men of leisure and professiona.
men, of all classes, need good books in the line of

Ricumonp, VA K

NICKEL: ITS HISTORY, USES, AND;
d val uable papeéoby :
tained in SCILNTIFIC AMEBICAN SUPPLEMENT, Nons:?

their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost.. A- comprehensive catalogue of
useful hooks by different authors, on more than fifty
different subjects, has recently been published for

1

ifled with of authors.

at this oﬁice and from all newsdealers.
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c L E s PAYMENTH

\c» orld hend, Towest priced, Jargest
Y vtock; mukers & pldest dealerain U, 8.

Wa rell everywhere. Cutningue free
2 RU'I,SL HAZAHS K LD, ]{I- G Rt, Peozli, IlL

WHAT HAVE YOU?

We have unequaled facilities for marketing New ln-
ventions, Household Articles, Novaities, etc., to manu-
fact,urers. jobbers, wholesale dealers and for newapnper
premiums. ] make liberal terms. Write us fully
explaining alﬁfthmg new you have to offer. Address
FAVORITE MFG. C@.,342Wabash Ave, Chicago, I1l.

copy have only to ask for it. and it will be mailed to
them. Address,
MUNN & CU., 361 Broadway, New York.

A CREMATION SCENE.—EXPLAN-
ation of the curious, and.at the same time, scientific,
spectacle exhibited by Powell, the well-known illusion-
ist, and suggeested by the cave scene in Haggard’s novel,
“She.” With 4 lllust,rat,mns Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 962. Price 10 cents. To
be had at this oﬂice and from all newsdealers
logs, of Munsie and

E 1 trumenta.
mr.%%?a‘ft%&l ga%ou‘éon. m

for our 1{st of ‘1 Catee

ing case, 16 pounds.

% THE “ MUNSON ” TYPEWRITER. %

- This machine ig 4n *evolution,” the outgrowth of years of e erlence and
best results of scientific work. ter b4 xp the
educated mech:

Eusily operated, with Universal hey Board.
INTERCHANGEABLE STEEL TYPE WHEEL,

duarable and easily kept in order. 30 keys, mcharucters. Weight, with c
Special wheels for diffe; agés, S o0 arTy-

Hiighest Medal Awarded, World's Fair, Chicago, 1893. Send for circular to

The Munson Typewriter Co., 171 E. Division Street, Chicago, ll., U. S. A.
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It is Light, sma
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THE NEW TOWER BRIDGE, LON-

don.—Description of the new bascule bndge recently
erected over the Thames, in the vicinity of the Tower ;
with a comparison therewith of the Van Buren street
drawbridg e,and the Halsted street lift bridge, Chicago.
With 7 illustrations. (‘onmmed in SCIENTIFIC AMER-
ICAN SUPPLEMENT, 973. Price 10 cents. To be
had at this office and tmm all' newsdealers.

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention Eiobably is
éﬂtentabl! by writing to Munn & Co,

mmumications st,nctly confiden-

. A handbook of gatems and
how to Obtain them sen

PATENTS

taken through Munu & Co. receive
special notice in the Scientific Amer-
ican., This splendid weekly paper,
elegantly illustrated, has the largesf;
circulation of any scientific work.
a year. Specimen copies free.
Address MUNN & CO.,
New York, 361 Broadway-

'[he Qeientific | merican
PUBLICATIONS FOR 1894,

The prices.of the different publications in the Umt.ed
Btates, Canada, and Mexico are as follows:
RATES BY MAIL.
The Smenmﬁc American (weekly), one year
The Sclent,lﬂc Amerlcnn Supplement. (weekly),.oue
ye:

$3.00

X 5.00
The Scientific American, Spamsh Edmon (mont,h-
1y), one year, - - - 3.00
The Scientific American Architects and Bullders
Edition (monthly), one year. - - 250
COMBINED RATES.
The Scientifie American and Supplement - - $7.00
The Scientific American and Archmecta and Bulld—
ers Bdition, - - - - - 5.00
The Scientific American, Supplement., and Archi-
tects and Builders Edition, -~ « «~ <« . 9.00

Proportwnate Rates for Siz Months.
’I'hls includes postage, which we pay. Remit by postal
oF express money order, or draft to orderof

MUNN & CO., 361 Broadway, New York.

ELECTRICAL APPARATUS DESIGNED.
Inventions Developed
COREY,

orrespondence Sofictied,
\E., 78 Hathaway Building, Boston.

F.B

TYPE WHEELS. MODELI &.EXPERIMENTAL WORK. BMALL MACHINEXY
NDVEL‘IWE& & ETC., NEW Y L WORKS (00 NASZAU 8T N.Y.

ALLOYS -—A SERIES OF LECTURES

 devoted to a consideration of the investigations to
! which alloys have been subjected during the last. five
! years. The light that has beén thrown on the particalar
%muplng of ussocmted metals. The newallovsthat have
een discovered, and that possess great scientific in-
terest ag well as industrial value. Description of the
; various appliances (many of them new) used in the in-
vestigiition of alloys and the method of using them.
. Effects of molecular movement insoiid metal and alloys.

! Effect of pressure on the molecular change in fusible
metal. The profound change produ.ced in the properties

of metals bg alloying them. With 2 illustrations. Cabn-
! tained in CIENTIFIC AMERICAN SUPPLEMENT, Nos.
41, 942, 943. 46. 947 and 948.

rice 10 cent,s each To be had
all newsdealers. -

at this office and from

STEREOPTICONS.
MAGIC LANTERNS anD

ACCESSORIES, SEND FOR CATALOGUE

To CHAS BESELERMaer 218 CENTRE ST.
NEW YORK.

~..

Experimental & Model Work

ratus, Telephones, Photograph Machmes, Repairs, ete.
BE. V BAILLARD, 106 Liberty Street, N. Y.

.78y USE GRINDSTONES?

If 8o, we can supply you. All sizes
=, mounted and nnmemnted. always
. kept in steck. Remember, we make a
FIr~IENT NE specialtyof selectingstones for all spe~

cial purposes. ¥ Ask for catalogue.

'Y Tiuec CLEVELANB STONE ¢o.
== 2d Floor, Wilshire, Cleveland, 0.

EXPERT MODEL MAKING, Psier

J. G HEYL, Prop. Chicego Mode] Works, Chie u 1%
E. Mudiaon Bt Write Yor Catalague of Mode “-uppnes

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
aziues, and Pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC A MERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plled for the low pnce of slbﬁﬂ bg ma(alu or $1.25 r{“ the
oard sides: insc: ption
“ SCIE:N'I‘IFIOp ME ICAN » in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN

Rubber Rolls and Wheels.

ower Wringing Machines, Drying and Ventilating
. H‘ans All styles of Trucks made {.o order.
free, P GEORGE P. (1. Oatalogues
Box L, Windsor Locks, Conn

is a8 quick in action as thought it
self. So unobtrusive. the rider
would never know he had it were it
not for the instant and effective aid
it gives him when wanted. BAILEY
M G CO 207 8. Canal St., CHICAGO.

USES OF BORAX A PAPER BY

E. L. "leming, upon the various uges to which borax may
be put. with nntes upon the sources whence it comes.
Contained in SCIENTIFIC AMERICAN SUPPI.EMENT, No.
9@2. Price10cents. To be had at this office and from
all newsdealers.

of scientiﬂc attachments.
1" Catalegues free. J.

CRITERION MAGIC LANTERNS s

¥ 01, Lime or Electric nghc Front of Lanterns easily removable for substitution

189 La Salle Street, Chicago, Ill.

And
eopticons.
(()e make lanterns and views for all kinds of uses.

1146 Marvet Bireot Ham Franclsdor Guy. ¥ Tk

.
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Persons desiring a |

The | Balley Automatic Bi Bicycle Brake:

PROPOSALS,

U B ENGINEER OFFICE, ARMY BUILDING, NEW
York, September 13, 1894.—Sealed proposals for
drodging 360,00] cubic yards, more or less, of material
from Hariem Hiver and Spoyien Duoyvil C"eek on lime
of Harlems River lenprovement, and for fnmw}mig ma-
terials and workmanship for construction of about 500
linear feet of I|lnle revetment fer pretectien of south side
of cut, throup Dyckman Meadew, will be received Were
until 12 o’clock, noon, October 18, 1894 and then publicly
opened. All information furnished on appfcam)u_
ROBER’I‘ McGREGOR Zd Lleutenant. Engineers,

If You ¥ want the bes! CHUCKS, buy Westcett's
. Little Glant Dauhle Grtg
4

Drill Chucks, 1 ;H.t.le Gilﬂ

brl

2 Combination
Lathis Chucke, Genred
Combination Lathe Chucks, Piuln Cnlversal lLatha
Chucks, Independent Luthe Chueka,
Waegtentt Chuek Co.. l)ueadu, N. Y.
Agh For cutalogiee i Englieh, Erench, Spanish or Germat,
RET PPRIZT AT COLUMRBIAN Itxruﬂn'w\' 1343,

TYPEWRITERS.

All makes hall-price. Hebullt to equud new, F%

without gapasit 0 responultle parties in all parts of the

world. anrc]udmi:d advice given. Ilust’d cala. free.
EITELR } 45 Tt (.rt Btreet,

T8 A

The Tynewriter

EXCHANGE,
8 Barclay St., New York,

We will save you from 10 to
50 per cent.on Typewriters
of all makes.

¥ Send for mtulowe.
PHOTOGRAPHIC LABORATORY.—

Description by Guston Tissandier of an inexpensive and
easily arranged laboratory for the use ot amuteur pho-
tographers. With 2 illustrations. Contained 10_SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. . Price 10
centd. To be had at this office aud from ull newsdealers

HVPNUTlSM_ its Taes and Abuses, The sclence
a eaaily acquired by anvone. Illus’d
took, $1. Dr. Anderson, S.A.10, Masonic Tem., Ghlcago
MODEL | and Exprriuwnta'i ‘Work a atmoderste
prices. Dynamos and Motors repaired.

Armatures rewound. 1] kinds of Electrical Applian-
ces made. C. R. NETHING, 143 Centre St., New York.

s SAFETY THRUST COLLARS
4 SOLED AND SPLIT.

O vharacter and gt prige Lo oi

Fihe moet critical burer, Lrealen 1
in mbatting wil] eondult their ¥

ipteresip 1o writing for Frico g3

- Tist gnd 1Hsooants, L

THE GOUVERNETH MAcHIXe Co, (:uuverneu-r. N.¥.

HOW TO MAKE TELEPHONES AND
- Telephone Culls.—Directions for making the latest and
- most \m;l)roved form of telephone, with perspective and
- sectional views in which all the pnrts are shown exaotly
i full size. A paper for the benefit of those who are de-
: sirous of making telephones for their own nse or for
sale. With 20 illustrations. . Contained in SC ENTIFIC
AMERICAN SUPPLEMENT. No. 966. Price 10- cents.
To be had at this office and from all newsdealers.
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Baya oot 2 drawer walowt or oak Tme
',\ = proved High Arm Slogerenwlog maching
L) finely Bnished, nickel plalsl, wdwpted ko ght
A and bewvy wick; gostaotesd for 10 ‘lnn; wlth
A\l lumu!l:Enbbln‘“‘inder, felf-Thrsadiag Cyhin-
. der Bhatiie, Balf-Zelling Needle and & complats
set of Bteel hitachmeate} wiipped noy whwe oo
&0 Duy's Trial.  No money Teguired {o advasce,
41,000 now In ukt, Warld's Fale Medal awardad machios and attack.
mmu. Huy from factory snd save denist’s wnd wpeot’s prodee.
ot 'This Ont sod send toedey for fnachine or lurpe fres
;REE catalurur, teattmaninls and Gllmpnes of the \’ior]d'a Falr.
Hicy GrADE ONLY., Warresnted., Contract-

' OXFORD MFB. CO. 242 Wabesh Ave, CHIGABO,ILL,
ﬂom degiring » truatworthy Jack Berew, nd-

drees LUMsny & Cih, Ltd., Sencea Falls, N.Y.
A Valuable PBook

L.42

12,5600 Receipts,
Bound in Sheep, $6.

708 Pages.
Half-Morocco, $6.50.
This splendid work containg a careful eompflation of

Price 35.

e most zaeful Heeeipts and Keplies glven in the Netes
ueries of correspondents ai published 1o the Nei-
Pn l‘l ic American durlng thie psst ifty years ; together
- with many valuable and important additions.
I Over Twelve Thonsand selected Recei
- here collected; nearly eve
being reprpsented Itis b
volume of the kind ever p

ts are

branch of the useful arts
ar the most com] rehenilve
ced 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 werld ; the information giyen
being of the highest value. arranged and condensed in
concise form convenient for ready use.

Almost, every ingu! tgﬂthm can be thought of. relalmg
to formul® used in various manafacturing indus-
tries, will here be found answered.

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

Those who are il gueﬂ in any branch - of- mduntry
probably will find in this book mueh that is' of pracfical
value in their respective callings.

Those who are in search of independent busines
employment, re¢.ating to the home manufacture of
ple articles, will find in it hundreds of most exceuent

suggestions.
8 Send for Descriptive Circular
MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New Yerk,
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