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

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

§& Our New aud Revised Catalogue o f Practical and

Scl enbﬁc Books, 90 pages, 8vo, and our other CataloRues

Circulars, the whole covering every branch of Sci-

ence 3pplled to the Arts, sent free and free of postage

tg:lm ong in any part of the world wbo wil) furnish his
address.

The Scientific American

Reference Book.

A most useful little bound book of 150 pages, com-
prising, probably, the most extensive variety of stand-
ard, practical, condensed information ever furnished
to the public for so small a price, only 25 cents.

Among its contents are: The Last Census of the
United States (1890), by States, Territories, and Coun-
ties; Table of Cities having over 8,000 inhabitants;
Map of the United Stat re outline; The
Patent Laws (full text); The Trade Mark Law (full
text); The Copyright Law (full text): The Pri 1

for All Purposes.
7 Send for Circular,

Made of Large Blocks of Emery Set In Metal.
Fastest Grinders known. Can griud anything

EMERY

Sturtevant Mill Co.. Boston Mass.

NO PICKING.
Made Sharp. Stay Sharp
Will Fit any Mill Frame.
Chesp as Best French Buhrs.

MII.I.STONES.

ICE-HOUSE AND COLD ROOM.—BY
R. G. Hatﬂeld. With dh‘ecuona for construction. Four
engravings. Contained in SCIENT)FIC AMERICAN SUP-
PLEMENT, No. 5%. Price 10 cents. To be had at this
office and from all newsdea ers

== THE ONLY - -
8mall Foot Power Drill Press

Nowreadyfor thema.rk t.
For B clycle Repairing and all kinds of
Small D 1 Work. Ma.nufactnred s;‘rgo;:iall!ly
odel

for small work. Just the thing for
menters, Electricians, Inventors and
Mgkers. Made for powet use w\thout stand.

& Full lcul md rlceu by mall.
RICHARDS MFG. CO.
218 Fulton St.. Brooklyn, N. Y.

Little Giant Drill Press

Mechanical Movements—illustrated by 150 small dia-
grams—of value to inventors and designers of mechan-
ism; Medallion i*ortraits of Distinguished American
Inventors; Valuable Tables relating to Steam, Elec-

WIHT ED_:ngoﬂ‘the Shnp for Boller Works

ust be experienced
and able to give estimates Address
F. C., 59 Liberty %treet, 16. New York City.

tricity, Heat, Metals, Weights, and Measures.

§¥™ Sent by mail to any address on receipt of price,
235 cents.
MUNN & CO., Publishers,
361 Broadway, New York.

The Typewriter

EXCHANGE,
= 14 Barclay St., New York

We willsave you from 10 to
5 per cent. on Typewriters
of all makes.

8 Send for catalogue.

EXPERT MODEL MAKING >ste=:

{, SEYL, Prop. Chi eaf 1T
‘Write for Catnlogueo Mode! Suppllea

“ WDUERIHE " @AS " GASOLINE
LENGINES, 37 AR

The * Wolvaﬂm" is the only rs-
versible Marin @ on
the market. It ls the llght,em;en-
gine for ita power. Requires
licensed enmer.
lutely safe. ufact'd by
WOLVERINE MOTOR WORKS,

12 H Btree
QRAND RAPIDS, MICH,

AW TFABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS. GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS' RUBBER GOODS, nu_nm;s.
COLORS AND ARTISTS' mﬂ%mmns.
78 Reade Street, - - - New York, N. Y.

Manufactory Established 1761.

BACHELDER ADJUSTABLE
SPRING INDICATOR.

Always rendy for use at any

I speed or pressure.

This jnstrument recelved aspecial
. dipl oma at the World’s Expositio

F Chicago, 1893, for Conve nience, Mechanica

flie Coustruction, and Accuracy under a

pressure. g@-Catalogue B sent upon application

THOMPSON & BUSHNELL CO.,112 Liberty St.,New York

A Valuable [3ook

rlul>l=.1:|;§

708 Pages. Price $5.
Haif-Morocco, $6.30.
careful compllation of

12,500 Receipts.
Bound in Sheep, 86,

This splendid work contains a
the mosg useful Receipts and Replies ﬁlven in the Notes

shed in the Scie

dents as ub
and Queries of correspon P! Y ogether

eniilic American during the past fi
with many valuable and important add |t{ons.
Twel 'l‘h uunmld selected Receipts

he.:e 'E'::)llect,edl t5d; e e? branch of the use, ul aru
being represented. It js by far the most comprehensive
volume of the kind ever placed before the public.

1'he work may be regarded as the product of the stud-
Ie: a.%; ra.ct.lcz.l expgrlence of the ablest chemists and
workers n all of the world; the information given
being of the highest value, arranged and condensed in
concise form convenient for ready use.

i t every inquiry that can be thought of. relating

Arglrtz)!:ulm us’d lqn the various manufucturlng inaus-
tries, will here be found answer

Instructions for working many dlﬂerent Pprocesses in
the arts are given. -

who are engaged in any branch of indus

pr%m‘l’y will find in 5181% book much that is of prwtlﬁ
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 fird in it hundreds of most excellent

L i (@ Send for Descriptive Circular,
MUNN & CO., Publishers,

BCIENTIFIC AMERICAN OFFICE,
361 Breadway, New Yerk,

tle Glant Double G

If you want tha best CHUCKS, buy Westcott's
=i Britl Chaoks, Dttia 4
Drill Chucks

. b ks, Geared
Uomh'lnltlon Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe Chucks, Made II
Westcott Chuck Co., Oneidn, N. Y., U. S, A,

h, Spanish or German.

or Frenc
XPOSITION,

SEIIIES PARAI.I.EI. ‘“m&;ir‘ﬁlg.' ’:‘“

connections to both motors and controliers. dis-

1%snsmble to electric RR. men in loeatl 5 tronble‘
others for general information. RAI‘OR
lete d|agrnm. [} owlnz all con-

and switch N ¥o

nections. _Very usefu dynmo tenders and others.
By mall, 8$1.00 each. Other diagrams ready shortly.
For formatlon as to system, address HOUSTON &

ATOR, No. 1304 Soniat 8treet, NEW ORLEANS,
DRY BATTERIES.—A PAPER BYL. K.

Bohm, treatin, Og of open circuit batteries, historical dry
batteries, dry batteries, Hellesen’s battery,
Koller’s battery, and the efficiency of
dry cells. wi h 3 1llustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1061, Price 10
cents. To be had at this office and from all news-

. SANITARY SOAP VASE

PREVENTS dlsease}waste, pilfer.

ing of soap, cloggine of waste pi es,

st.nln of marble, uncleanly sm.gI
AFFK 0 RDS each nser fresh, dry

pure 804

The Unlu Cwan. Sanitary, and Safe

ity to use 80ap
Agents Wanted.
Sanitary Soap Vase Co.,
Aqueduct Bldg, ROCHESTER, N. Y.

THE STURTEVANT
STATIONARY

FORGES

ALL SIZES AND STYLES.
i SEND FOR CATALOGUES TO

8. F. STURTEVANT CO., BOSTON, MASS.

NEW YORK. PHILADELPHIA. CHICAGO. LONDON.

Parson’s Horological Institute.

School for ((Iatchmakers

ENGRAVERS AND JEWELERS.
¥~ Send for Catalogue and References.

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

Valuahle Typewriter Patent sale to

highest bid-
der. WM. H. B. EN, Pine Ridge, Soutn Dag ta.

““Pacific” & ‘‘Union”

Gas & Gasoline

ENCINES.
lluiqle t;n_l% I?tM.lt;m—
Sate, Simple, Beo-

nomical. <

Thac DB!

Merlon Av. & ﬂt h St.
Philadelphia, Pa.

ELECTRO MOTOR. SIMPLE. HOW 10
make. ByG.M. Hopkins.—Description of a small electro
motor devired andconstructed with a view to assisting
amateurs to make a motor wbich might be driven witn
advaniage dy a current derived from a battery, and
which would bave suticient power to operate a foot
lathe or any machine reqnirlnz not over one man power.
with 11 8. Contained In SCIENTIFIC AMERICAN
SCPPLEMINT. NO. 141. Price 10 cents. To be bhad at
thisomice and from all cewsdealers.

‘We manufacture Tents of every varlety and size,
b

GEO. B. CARPENTER & CO.

202-208 So. Water St., CHICAGO

& Co., Solicitcrs
had nearly fifty
1

mmlgnm
of Patents, have
years’ continnous experience.

table b; wrltlnuto

unications strictly mnﬂden-
tial. A handbool: tent.s
how to obtain t!

PATENTS

NN a? 0.,
N@w York, 361 Broadway.

TYPE WHEELS,
HOVELTIES & ETC.

MEASUREMENT OF POWER.—BY G.
D. Hiscox. M.E. A description of several improved
forms of absorption and transmimng dynamometera
for the measurement of the useful work of prime movers
in mills and factories. With 17 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMEKNT, No. 992.
Price 10 cents. To be had at this office and from ull
newsdealers.

The Berkefeld House Filter

The Onl F(lter Rmuwl/ng nd Cholera
y indorsed by many
leamng n.utho rities in Europe and Am-
erica. 1t gives a continnous flow of fll-
tered water, absolutely free from
rms. It i8 easily cleaned, as all im-
gl ities remain on the surface of the
tering cylinder. Cylinders can be ster-
lized by bolling in vmter for one hour.
Send for circulars and prices to the
BERKEFELD FILTER CO.
4 Cednr sScreet, ew York.

EXPERIMENTS IN AERONAUTICS.—
An interesting paper by Hiram 8. Maxim, giving a his-
tory of his experiments In the construction and opera-
tion of flying ha on of the present
status of aeronautics. wnh one |Ilustrntion. Con-

tained in SCIENTIFIC AMERICAN -SUPPLEMENT. Nos
9 1 und 992. Price 10centseach. To be bad at thi
ce and from all newsdealers.

ALCO VAPOR LAUNCH

\ jisin. Engine and Helnr Controlled from Bow

\‘/ W Latest improved and only 12 to 1 Motor
i now ready for the market. 18 to 40 ft.

Launc] 6 apd 7 horse power.

hes. 2.

Pilot req
No Ileemed % or N red wﬂs&:fo “m

ll{arllm Vapor Engine Co., Jersey City, N. J.

Better Than a Gold Mine.

you honest. sober. Industrlous?—l.f BO, engage
wlth us for 16896, $3,6008. ear. You can
r agents do not com-

E h ey are making money

Perfection Dls ‘Washer, the only m‘utical
her manufactured. Washes, dries. and pol-
ishes dishes perfectly in two minutes; no experience
necesaary; a child of eight operates it easily; chea,
durable: weight thi unds; made of ant| -rus'.
sheet steel; capacity 10 pleces; 5100[!] for its equa ;
every family wants one. You don’t have to canvas n.s
80oon as people know you have it for sale they send for a

dish washer, Each agent’s territory protected, no com-
petition. We sample (weighs six p ) in
nice case to Jady agenta to take orders with. One nt

HEPAIR BICYCLES FOR A LIVINQ
GOSI)IA Vnghke  mpir

Full ou r.ﬂb—-
B?llows.
o

Vise, Files, ke Threader, Bolder ¥
torfutgrlag WIm' “?lrzi':;ﬂgm .

. 1] Ilus, Cata-
logue of Toots. FRASSE CO-TLW arrin G0 R ot

HI%('EI I!EFE:.,(‘iﬁrliaT Engines. Hre‘-rwm =
o " nchinery, THE VILTE
M¥a. Co., 5 Clinton Street, Milwaukee, Wis. |

made $214.53 first ten days. Addreas, for full particular:
Perfection Mtg. Co,, 71;8&1 Street. Englewood, lll.

NATIL TYPEWBITEH

Tw can pay MORE money,

BUT you mnnt;e; as Eﬁ value
nnmlur W u nu ‘ake advan-

tage urourll I.Ll.or.
to resders orm Am
untl Aus 30, 1895. Ask hr pudu
lars and ll.lll)i\le
NATI YPEWRITER (0.,
am Philadelphis, U, 5. A,
CONRUNTATAY Y INVENTORS.
Experimental w ork ot every description. Automatic
machinery designed and built. F end for circular.
ALTBY MFG. CO., Brooklyn, N. Y.

HELLO, CENTRAL!

Do you use te!epbones? lf B0, WO can give
&gu jnst what you want. specialty s

itters. There is “beat. " in ever lm
?1 are the best.. We supply com

te ephones or all or any of the partu to co

ﬁphone. Write for illustra 1

ERJOR TELEPHONE
iberty 8t., New York.

T0 BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be ov ted. Its ¢
is many times greater tnan that of any similar journal
now published. Jt goes into all the States and Territo-
ries, and 18 resd in all the principal lbraries and reading
rooms of the world. A business man wants something
more thap to see his advertisement in a printed news-
paper. He wants circulation. This he bas wben he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
tbe advertising agent infl you to \ some
vl = ronar fr}r ibe Scmm‘lnc AMERICAN when se-

a list o which you dectde it 1s for
your interest to advertlse. D18 15 e-~apent)y done for

the reason that the agent gets a .arger COMMusosen from
the papers having a small circulation than 1s allowed ou
the SCIENTIFIC AMERICAN.
For rates see top of tirst column of this p e orad-
dress DMUNN & CO.. Publishers.
361 Broadway. New York,

m

CONTRACTS WANTED.
To manufacture Hardware S alties, Pat’d Novelties
and Sheet Metal Stamping. g Mfg. Co., Racine,Wis.

SEND for Catalogue of

the Musical Instru-
i lic you think of buyli:s.
oli

(CES ey

Experimental & Model Work

E. V. BAILLARD, 106 Liberty Street, N. Y.

g ol shyolhe
5 Central 8. Boston, Mase:

CLAY2TORBENSEN, GLOUGESTER CITY,NJ.
DESIGNERS & BUILDERS OF YACHTS,
LAUNCHES »° HOUSE BOATS.

ELECTRICITY  AND PLANT GROW-
ing.—A-paper by Prof. I.. H. Bailey, of Cornell Univer-
sity. describing and giving the results of a series of ex-
periments upon the effect of electrical 1llumination

upon the growth of plants. Contalned in SCIENTIFIO
AMERICAN SUPPLEMENT, Nos. 990 991. Pricell
cents each. To be had at this office a.nd from all news-

dealers.

MoNITo VAPOR ENGINE ano

POWER COMPANY,

8 Enric STreer, CGrano Rarios, Michican. £
CASOLINE LAUNCH ENGINES ano LAUNCHES

© 1895 SCIENTIFIC AMERICAN, INC.

|WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of 8teel Towers and Tanks.
La. Red Cypress Wood Tanks a epechlty.
W CALDWEL1

‘27 Siain Bireets Louisviile, K.

WANTED!

ata bamin—n Bteam Englne and Boiler, Oorllss

Bt-

referred, fro to 150 horse power

?boutpllll feet of ahming. fromz to 3 inch es, wl h ce-l-

hangers ; @ quantit ﬁ Pulle: tgs iping
abouta. ozen medium sized Engine Lathes; two lling
M hines; two Screw Machines; one Shaper; a dozen
Polishi Beads. two Strapglnn 'Machlnes ; two Grind-
ind 8 ozen D . Must
bea b e ew or second

EEN Cl’l‘Y CYCLE L“.. Buﬂnlo. N. Y.

GIOVANNI MINA,

MANUFACTURER OF

Piano Organs.

REPAIRING and
TUNING.
19 SULLIVAN STREET
NEW YORK.

$75 a month—Sign Painting. No experience re-
quired, our outfit does the work. Patterns and fuil
particulars (10c. postage), Littlefield & Co., Adams, N.Y.

ENGINEERING FALLACIES.—AN AD-

dress to the graduating class of the Stevens Institute of
Technology, by President Henry Morton, on certain
popular fallacies likely to be encountered by young en-
gineers, and which may sometimes lead even able men

astray when met with in a new g¢uise. With 2 figures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
994. Pricel0cents. To be bad at this office and from
all newsdealers.

AMERIGAN GAS FURNACE CO.
of ELIZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS.
GAS BLAST FURNACES,

1= all kinds of Mechanical Work,

HIGn PRESSURE BLOWERS, ETC.
I 1Uustrus.a Catal

Address, SO NASSAU a"‘ltEI','l‘ NEW YORIK,

LESCO

PES, s
CATMLAGUE

W.& D.MDGEY.
BA'I’ONNE CITY. N.J

A\ rehitectural J3ooks
Useful, Beauﬂf_ul and Cheap.

Any person about to erect a dwelling house or sta-
ble. either in tbe country or city, or any builder wishing
to examne the latest and best plans for a church,
school house, club bouse, or any other public building
of higb or !ow cost. should procure a complete set of
the ARCHITECTS’ AND BUILDEKS' EDITION of the 8CI-
ENTIFIC AMERICAN.

The information these vol contain r: the
work almost indi ble to the arch and builder,
and personsabout to build for themselves will find the
work suggestive and most useful. Theycontain draw-
ings 1n perspective and in color. together with floor
plans, costs, location of residence, etc.

Two volumes are published anrualiy. Volumes i to
18, whicb include all the numbers of this work from

t to D , 1894, ay now be cbtained
at this ofice or from Booksellers and Newsdealers.
Price, stitched in paper. $2.00 per volume. These vol-
umes contain all the plates, and all the other interesting
matter pertaining to the work. They are of great per-
mabent value. Forwarded to any address.

MUNN & CO., Publishers,
361 Broadway, New York.
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