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Frientific gmcmam

Founded by Mathew Carey, 1765,

HENRY CAREY BAIRD & CO.,
INDUSTRIAI, PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa. U. S. A,

§FOur new and_ Revised Catalogue of Practical and
Scientific Books. 88 pages. 8vo, and our other Catalogues
and Circulars. the whoie covering every brancn of Sci-
ence applied to the Arts.sent free and free of postage
to any one in any part of the world who will furnish his
address.

ARMSTRUNG § = PIPE = THREADING
_ CUTTING_OFF MACHINES

Both Hand and Power.
Sizes 1 to 6inches.

Wat:
ters’ Tools, Hinged Pipe Vises, .
_ Pipe Cut tters. Stocks and Dies

mstrone Mfg. Co.
1 ulgenon, Conn.

RECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects.
be mailed free to any address on application.
MUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New York.

e VANDUZEN STEA™ PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liguid.
Always in Order, never Clogs nor

B treazes. Every Pump Guaranteed.

~10 SIZES.

: S
200 ¢o 12000 Gallons per Hour.
Cost §7 to$'THeach. Address

THE VANDUZEN & TIFT CO0.,,

T02te 105 E. Second St., Cincinnati, 0.

OIL FUEL FOR BOILERS. — DE-

scription of the assemblage of the water tube, oil-fired
boilers, which supplied the motive power for the Chi-
cago Exposition, and which were the greutest in numn-
ber and operatiniz power ever before cotiected in one i0-
cality. With 2 illustrations. Contained in SC:ENTIFIC
AMERICAN SUPPLEMENT. No. 937. Price 10 cents.

To be had at this ol’ﬁce and from all newsdealers
b4
4

. THE NEW KIND OF CAMERA,

Illustrated in SCIENTIFIC AMERICAN, March 3lst, p. 197
LICHT PROOF FILM CARTRIDCES.
NO DARK ROOM REQUIRED.
Best and Most Practical Camera in the World regard-
less of price.  Prices, ®% to %15
§¥~ Send for Description, with Sample a’ Work.

Boston Camera Mfg. Co., 382 Tremont 8t., Boston, Mass.

—Anewungd valuahla
Tigta 11k ETEREL LA
EDING ATT BN
FOR VEHICLES, ln which
there (7 hig money. The whole
territory or by state rights for
sale. end three stamps (6c.)
for photo and desci-ig);,‘ion to
. s

--ui— Box 70, Medford, N. J.

HOW TO MAKE STA'TUARY, VASES,
Chairs, and other objects in Paper.—Description of Mrs.
Shont’s process of manufacturing ornamental and use-
ful objects from ordinary paper. With 4 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No.
947. Pricell cents. T'o be had at this office and from
all newsdealers. .

ROSE POLYTECHNIC INSTITUTE

TERRE HAUTE, IND.— A COLLECE OF ENGINEERING.
Well endowed, well equipped. Courses in Mechanical,
Electrical, Civil Engineering and Ohemistry.* Exten-
aive Machine Shaps, Laborstories, Drawin
lemry EIDGI‘S(-'-, iow. Address H. T. EDIY

Room
Preo’t.

ODELS S ENPERINEHTAL WORN. EMALL MALHIRER?
T‘F‘Tﬂa"ﬁ:%ﬁ#g:“:lt‘af‘!n“ STEMGL WORAXS lﬂﬂ“mlu BZ M.

NOW READY

Fourteenth Edition of

Experimental Science

REVISED
120 Pages and 110 Superb Cuts added.

AND ENLARGED.

Just the thing for a present for any man, woman,
student, teacber, or any one interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograpb, the curious
optical illusion known as the Amnort oscore. together
with other new and interesting Optical Illusions, the
Optical Prejection of l)psta:lr\ {Mjecty, new e xperiments |
in Projecticn, IFideacent (188, 900w points in Photo- |
Emnhy. lncludmg Hand Cnmeras Cane Cameras, etc,

¥atems of Electrical Iiviribuizan, Electrical Ore F
er, Electrical Rocker, Electrlc {himigs, How to Color
Lantern Slides, Study of the Stars, and a great deal of ;

er, Gas, and_Steam Fit- "

|

Will |

]

other new matter which will prove of interest to scien- !

tific readers,
840 pages, 782 fine cuts, substantially and begutifull
bound. Price in cloth, by mail, §4. Half morocco, $.

BFsend jor illustrated circular.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY., NEW YORK.

3.

“THE DENSMORE”

is pronounced ** The World’sGreatest Typewrlter’ by its users because of its
Conveniences and the Number of Ends atta.inech
Light Key Touch, Ease of Operation and Rapidity,
‘Wearing auahtxes and the Provision for Good Alignment,
Compactness, Proportion, Finish and Beauty.

Recently adopted on competition by the U. 8. War Department. Eighteen
rat ordered for the use of the Boston Globe. TwentY in use by the Carnegie
tvu]l Co. The 18% Model contains strong new features that are attracting
Inuch attention. Offices in all the principal cities. Pamphlets Free.

DENSMORE TYPEWRITER C0O., 202 Broadway, New York.

FASTER THAN SHORTHAND!'

Anderson’s Shorthand |
1 'I‘yppwrnm‘ or [¥LF 5 il

MANUFACTURE OF OIL GAS.—BY

John Laing, F.I.C. Description of asystem of manufac-
turing oil gas through a combinuation of three methods

of decomposing mineral oil, With 1illustration. Con-; ar e $Troke!  Price, §25
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. welght, $1hy, Tt isa per-
i948, Pricel0cents, To behad at this ofice and from fert sutmtitite for stoeno-

Il newsdealers.

jDUNGER LONG DISTANGE
|ELECTRIC TELEPHONES

1} Sold outright. Protected by patents which
e guaranteed againdt infringement. Works

taphy, and has o ready
aken ite place in many
T the largest establish-
i 'ments in the

COLTTY.
You ean leatn nt bhome
without a teachers uo Enowledpre of shorthaod necesuary.

o't waste your time; Degin practice NOW and vou
wiil be ready for WORR next month, G. K. Ar {1eraon.
Beh hsoor. World Bulldiog, New York CIT.}', T.8 A

sat.lsftwtorll on louyr or short distance. Re- gyl ) it
. gjiree b’ deaniie or xepaipe Adonios b7 | BELL TELEPHONES Becrizorn Trmomt,

all pupplies for eomplete equipment of Telf-phone and
Pelograph lines., Send Sor deseripd (e ;mw Lisk artsi Telea
:'.Imy b}:mrml aud Catalegue FHER, ] B NNELL
76 CORTLANDT STREET, NEW Ymm

" The Most Useful Tool in any Shob is the

RIVETT JLATHE

| who have secured a franchise from the city |
-; andwill put in an Exchange. THE D’UNGER :
;i ELECTRIC TELEPHONE MFG. Co., Stock Ex-
change Bldg., CHICAGO.  Mention this paper.
and Experi-

Developmg of Inventions, Zaiwors

a specialty. Hest facilities and highest references. Me-
chanical and Electrlenl Engineering.  onstrwction and
bt Machinery and Scient:&o Apparatus.

E= E. I) 4 (1
17 Lexington Ave., 5. E.( orner 23d 8t., New York City.

The Van Noman Universal Bench Lathe
. 4 e, Milling Machine,

Bcrew( utter and Universa
Grinder in one tool. he
hest tool made for all kinds
-, of small work. Made by
Waltbam Watch Toal Co.
SPRINGFIELD, MASS.
[E‘ Send for Catalogue.

TEOH NICAL SCHOOLS THEIR PUR-

pose and its Accomplishment.—By Prof. R. H. T'hurs-
ton. g per discussing the importance to the people
and to the nation of the introduction and perfection
of technical education in the United States, and its de-
velopment as a part of a state and national system.
Contained in SCIENTIFIC AMEWRICAN SUPPLEMENT,
Nos. 934 and 935. ’rice 10 cents each. To be
had at this office and from all newsdealers

BOSTON. MASS., No.s. A
Anybody interested, write
for particulars.

The Highest Award at the Wosld's Columbian Exposition,

THE COPYING PAD._HOW TO MAKE
and howtouse; with an engraving. Praecticar directions
how to prepare the gelatine pad, and also the aniline ink
by which the copies are made, how to apply the written
letter to the pud, how to take off cnéneu of the letter.
Contained in H¢: IENTIFIC AMERICAN SUEFLEMERT- . No.

. Picel0cent . For sale at this office and by all
newsdealers in all parts of the country.

STEVENS PATENT

COMBINATION CAUCE. No.58 | , DISTANCE EADING
Scrateh apd Depth Grupe combiloed. = b

B 'I'he cut anows this caed asa Depth -

Hm:g‘s’.. (?nn mlan e caed A5 8 Surinee 3 - g : &
'NQUIRE I.I" THETRADE FUR OUR GOODS 1F NOT INSTOCK SEND

: =m0 10\WARD & DORON rocuester NY, u.s.A.

Price, per palr .8
Ideal and T.eader Spring Dlvlders and
Calipers, and Fine Machinists’ Tools.
WESTMINSTER ABBEY.-— AN
teresting history and description of this celebrated
edifice.  Contained in SCIENTIFIC AMERICAN SUPPLE-

¥~ Nustrated catalogue frse,
J. STEVENS ARMS & TOOIL, CO.
MENT, Nos. 948 and 949, Price 10 cents each. To be
bad at this office and from all newsdealers.

P.O. Box 280, Chicopee Falls, Mass.
| EXPERT MODEL MAKING, ™14,

EGG S Best and cheapest food known. Warranted
J.C,.SEYL, Prop. Chirag Model Wurks, Chicn 0 Ill 1
E. Madison St.

double production. Get circulars,

WEBSTER ANN tm, Cazenovm, N. Y

HicH GRADE ONLY. Warranted Contract-
ors desiring a trustworthy Jack
dress RUMSEY & CO. Litd., Seneca

9 i PECIALLY DEGIGNED FOR
REID S Lé%igggﬁ L GHtI'EBUHINE: STREW DRIVING &T
_NICKEL PLATED
ROSEWGOD TR!MM'I\CS

Circular j

A H. REIQ  p
 Fres, 3003 Market 5, PHILADA.

FANEUIL, wm:u TO0L €. }

15—|

Writetor Catalogue of Mudel Suppliea. |

To bis own interest. who detls in Arcs end Ammv.muion or who shootsa Rifle

Pmol arr ﬁbnt Gun_aud has not a copy of IBEAL HAND BGOK, No. 4. ,\
f solid information. Just out. (Mention Smennﬁc Amer‘can.)

AL V. nnd send for one FREE toall countries. Send stamms fer postage.

IDEAL MFG. €9O., Draverssy, New Haven, Ct.. v U. 8. A.

LIOPKINS BUILDING DESIGNS.

SEND 25 CENTS (Postal Note or

4 silver) for new book of 30 Popular
B Plans from *“Houses and Cottages.”

W How to build right and economical.
D. HOPKINS, Archt, Grand Rapids, Mich.

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Commen Sense Ear Dyumns
I New scientific invention, entirely different
f in construction from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill has given norelief.
They are safe, comfortable, and invisible;
have no wire or string attachment. \\rite
for pamphlet. Mention this paper.
WILSON EAR DRUM MFG. CO.,
LOUISVILLE, K¥.

Drim s posdikm,

VALUABLE PATENTS FOR SALE.

Newimproved Nickel Soap Vase for Powdered Soap.
Business successful. Will be generally used. Patented
in United States and five foreign countrles Tools
alreadymade Price moderate, Addre

P.STOWEL , P. O. Box No. 14, ROCHESTER, N. Y

: Rweu Ps,le‘r‘t Medicated FialrCloth Lined
HARNEN= PAD fur sore

bucks and necl  -n horses.
A sure cure. nhmh.ts’
preventive.  GQFo ELY

& ¢, RuulLEtLR, i

Useful Books'

Manufacturers, Agriculturists, Chemists, Engineers
Mechanics Builders, men of leisure and professiona.
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, bas recently been publish2d for
free circulation at the office of this paper. Subjects
classified with. names of authors. Persons desiring a
copy have only to ask forit. and it will be mailed to
them. Address,

MUI\!\ & Cu., 361 Bromlway, New York.

COPEs

I % w&o MDGEY

BAYONN£ CITY. N..

HE LINK- BEI.T COMPANIES,

PHILBIIBLPHIL NEW YORE. CHICAGO.
nators of the best practice io the oae |
Juk-Feltiog of standard dedignea.
Iswrul Link-Belting (31 regular gizes),
rocket Wheels, Rope 'Utonsmissions
it - Giraphite Solf - Labri-
vALL Joursal Besringu,
Machinery for elovaling and
QONYeYInE ANy materigl -

]’hiludo]vhm m‘hlres-t

‘.30"{! I‘[unrmg— Park Av.

WIZARDS_MABIC PURSE. 250.

" The muost bewibloring illusinn dissuvered in
thiv century]l A ¥oTF SETONE Purne of the finert
Aresped Kld, atromgd ¥ sawen] wed beputitoiiy am.
braidaed, 1L Dad baffled wl! cxperts in pursle.
Aot We muka liveral darme ta Apuots, weg
wlll Bond 6§00, pampio with Hav-at §in Hﬂsii.d PI veigy sk

pald, with Oatalogrue of 450 usetnl articles L

WOCD NOVELTY COMCERM 46 CORTLAND ST, MEW YGRL.

FIREPROOF FLOORING.—DESCRIP-

tion of the various systems of fireproof flooring em-
ployed in Europe and the United States. With 73 illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-

MENT, No, . Price 10 cents. To be had at this
office and trom all newsdealers

'l'ha lmprved Moniter _Incubator,

. dreds of testimoninls as to

‘ 1t.a muita over all other mekes,

E MEDALS and DIPLOMA AWARDED
AT THE WORLD'S FAIR.

LumeBbmx with cuta for atamp,

@ A F. WILLIAMS, 61 w.r:t ST.,msm, EORM.

THE SIMPLEX TYPEWRITER
2

MEssrs. MUNy & Co. Golicltors
of Pateats, have had nearly Bity
yearscootlouons eXperieoce, Ju:g
one mway quickly ascertain, foe
whether &) igvention probably
paton table by writing fo Muann & Co.
Communications ar_.rit.,tly ronfiden-
tinl. A handbonk of petents and
how to obtain them sent free,

PATENTS

taxen throvgh Munn & Co.receive
apecin! natlee o the Keientiic Aver-
fran. This splendid weekly paper,
elegantly lllustrated, has the largest
circiiation of any selentific work,

1y ﬂ(lu{.\t.c[ O L

ayear. Epedimen cuples Tree, i3 g
Address MIUINN & GO ! in m‘lvaf.e c?ir;‘;:_—
New York, #1 Bl‘uad“w. spobdenee,  Hen

by mall nrexpresy

ALLOYS.-—A SERIES OF LECTURES
devoted to a consideration of the investigations to
which alloys have been subjected during the last five
vears. The light that has been thrown on the particular
grouping of associated metals. The new alloys that have
been discovered, and that possess great scientific in.
terest as well a8 industrial value. Desgcription of the
various appliances (many of them new) used in the in-
vestication of alloys and the method of using them.
Effects of molecularmovement insolid metal and alloys.
Bifect of pressure on the molecular change in fusible
metal. The profeund change produced in the properties
of metals by alloying them. With 28 illustrations. Can-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Noa.

. 2y 943. 944, 945, 946. 947 and 948.
Price 10 cents each. To be had at this office and from
all newsdealers

NESS & HEAD NOISES CURED_.
byII\VISIBLE Tnbn]xr Cushieps, Have he&ped]
more to geo g than all other dzvmea
combined. ths ears a8 glasses bel
¢yes. F. HiscoxX enly, 8. Bway NY Iﬁ:okui;\mofs |'c'RE£I

FULTON FOUNDRY AND MACHINE WORKS
21 FURMAN STREET (NearR FuLTON FERRY), BROOKLYN, N. Y.
FINE MACHINERY IRON CASTINGS
Tool and Pnttern Making, (ieneral Machinists, Die, Press, and lmamhnu
Ornamental Japanning. Sewing Machine Needles (B N
Tolephone, Brooklyn 1413, E. B. WILLCOX.

\'OI,NEE_Y' W, hiASON & €0.
FRICTION POLLEYS, CLOTCHES, ana ELEVATORS

PROYVYIDENCE, K. I.

BUY DIRECT AND SAVE DEALER'S
$l2 AND AGENT'S PROFITS.

buyourdxford Boss Bicyoie, suit-
Rhle for ither 4ok, made of Dost mia-
terial, stran Lttt inl, accuraiely
ad'uateli and Mally w:xrmnll-ti: Write m-[hy Tor ovr
LuTpre yoraplate gabalouie of iy eles, pares, repalrs, ote.,
Irer, OXTFORD M. o0,

G3FE Wabasl Lvenue, CHICAGD, ILL.

HAND BONE, SHELL AND
$5GORN M(LEStr Povitryuen.,

" Circtllar aod testimonials Free,
WILSOXN BROS,, Enkston, Pa.

VANILLA.—BY CHARLES E. HIRES.

A very interesting account ofa.trip made by the author
through the vanilla district of Mexico, with a descrip-
tion of the method of cultivating the vanilla plant and
of curing its pods for commerce. (‘,onmined mn_SCIEN-
TIFIC. AMERICAN SUPPILEMENT, . 946. Price 10
cents. To be had at this office and from all newsdealers.

Capacity upt o 200 toss per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breake s combined.
Builders of High Grade Mlnina
Machinery. King-Darr, Con-
centrator. Connersvllleaﬁlowers
pend for Catalogues.

GATES {RON WORKS;
30 CNeo. Clinton &t.. Chicago
186 C,LivertySt. N.Y, 237C. IranklinSt. Boston. Muss.

EABL
M%kﬁ%ﬁ&_? & Pinusent

1EHIGH AYE. & AMERICAN T FHILA .

AN FENE CRAY IRON ALSD aTEEL
T CASTINGS FROM SPLNAL

able Work, Plain

1;51'8“

© 1894 SCIENTIFIC AMERICAN, INC.

HYPNOTISM: 7 ool vothod, 1. Sugret.

2 ive ITherspeut: m‘-ﬁn p Te FiLf-
cal, $3.50. Dr. Andemon. Masonte Tem.. (5 {)

Study Electricity at Home

byour correspondence method.” Thorough instruction
géth FREE APPARATUS. Terms moderate. Cat. free.
| ientific Ma.ehinlst, Clevel’d, 0.

'A New and Valuable Book.

12,500 Weceipts. 708 Pages.
Bound in Sheep, 86.

This sg
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as pun ished in"the Nei-
entife Amerviean duringtbe past fifty years; together
with many valuable and important additions.

Over Twelve Theusand selected Receipts are
i bere collected; mearly every branch of the useful arts
j being represented. It is by far the most compreheusive
volume of the kind ever placed before the public.

The work may be regarded as the produet of the stud-
ies and practical experience of the ablest chemists and
workers in all yariy of the world; the information given
being of the hipxhrsi value, armnged and condensed in
conciseform convenient for ready use.

Almost everyinquirythatcan be thought of, relating

to formulse used in the various manufactunng in«us-
tries, will here be found answered.

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

Those who are engaged in any branch of industry
probably will find in this 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 most excellient
suggestions.

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

Priee $5.
Half-derocco, $6.50.
lendid work contains a careful cOmpilation of

i
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