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ORDINARY RATES.

fuside Page, each insertion, 75 cents a line
Back I'age, each insertion, $1.00 a line

§¥- For some classes of Advertisements, Special and
Righer rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the lme,
and is set in agate type. Engravm%g may head adver-
tisements at tbe same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
mwormitg to appear in the following week’s issue.

COLD FORGED PRODUCT.

Forged Wood Screw

Patented May 10, July 19, 1887; Oct. 29,1889 ;
Aug. 19, Oct. 21, 18%0: April ¥ May 12, 1891;
July 19, 1832,

Its Advantages are:
1. Stronger than a common screw.
2. Uniform and wide slot.

4. Inserted easier.
5. Centralized point.
6. Superior holding power.

7 The screw being Cold Forgeul. instead ;
f Cut, leaves on its entire surface a
metalllc skin.

8¥ Send for samples to

AMERICAN SCREW CO.

_ PROVIDENCE, R. I.
SCIENTIFIC AMERICAN

MENT. Any desired back number of the SCIENTIFIC
ANMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country

KODAKS:

Eastman Kodak Company,

Send jfor |
4: C. atalog‘ue. i

56 00

$I00 00

Rochester, N . Y.

, {'an be used anyplace,to doany
b work, and by any one. No Botl-
“NoFire!  No Steami No
No Gmges' No Eun
A perfectly safe Mo! or
for all places and purposes. Cost
of operation about one cent an
hourto cauh indicated horse vm“.
circulars, etc.. addr
CHARTER GAS ENGINE CO.
P. 0. Box 148. iterlmz. 111,

Ecmzmn Rmuvun
SruFLICITY. SAVETY.

Q cientific BaBk Datalogue|

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-

" Ing works on more than fifty different subjects.
mailed free to any address on application.
MUNN & C0., Publishers Scientific American,

Will be

GAR AND GASOLINE
. ENGINES.
§ /15to100h.p. Can
¥ f beused in cities or :
¥ / in country indepen-
dent of gas works .
orgas machines.

No Boiler,

OVER No Danger,
30,000 SOLD. No Engineer.

OTTO GAS ENGINE WOB.KB, PHILADELPHIA,

Model & Experimental Work

Small Articles Manufactured in Quantities.
Inventions perfected and developed. YWorking in Alue
minum a specialty, =, P. Denison, Designer ami
Builder of Finn }lu{.].\m?rj, 45 Centra ﬁt \u.w York.

CHOLERA EPIDEMIOLOGY OF.—
By Dr. G. Arcbie Stockwell. An interesting and valu-
able paper on the dissemination of the Asiatic Cholera,
showing what does and what does not spread the dis-
ease. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 888, Price 10 cents. To be had at this
office and from all newsdealers.

Espeeially adapted for Photographing Mu:h.tnery and
THE °?a°é'é°ﬁk§°§?°é‘ AL TRADES,
Descriptive Price List mailed Forsaleby all Dea]et!.
Manufactured by JOHN CARB
KeystoueD yPlateand Film Works, WaymeJunc. Phlnde]yhm

EMTENTS!

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICA %, continue to examine improve-
ments, and 'to act as Solicitors of Patents
for Inventors
In thisline of business they have had forty-five years:
exrperience, now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
arosecution of Applications for Patents in the United
Ntates, Carada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, (COpy-
vhts' for Books, Labqls, Reissues, Assighments, and
r{epom on Infringements of Patents. All business in-
rusted to them is done with special care and prompt-
ness, ON very reasonable terms.

A pamphlet sent free of charge, on application, con-'

taining fn" information about Patents and how to

cure them; directions concerning Labels, (OnFrig 1rq,
Designs, atents, Ap‘{!eals, Reissues, Infringements,
Assignments, Rejected Cades Hints on the sale of

Patents, etc
‘We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of secwring
Patents in all the principal countries of the worid.
MUNN & CO., Solicitors of Patents,
361 Broadway. New York.
BRANCH OFFICES. d 624 F Street, Pa-
cific Bnﬂdmg. near 'Ith Street Waahiugton. D.C.

3. Requires the use of but one bit in hard
wood.

SUPPLE.

861 Broadwny‘ New York,

GRANVILLE M. BREINIG,
GENERAL AGENT & SUPT.

NEW YORK, 240 Pearl 8

- MANUFACTURERS OF—

'WHEELER'S PATENT WOOD FILLER

BreiNnic's LiTHOGEN SiLicaATE PainT.
_ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.

Branch Offices and qu'ehnuses.-CBICAGO. 208 Eﬁbake Street.’

BOILERS & MACHIINE TOOLS,
3 Complete outﬂts furnished. Send for prie
utaloque W. P.DAVIS, Ruchester, N. Y.

e American Bell Teloohons Company

125 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
No. 186,787, granted to Alexander Graham
Bell, January 30, 1877, the scope of which

ENGI E

|
s and 300 p. ¢

PRINCIPAL OFFICE,
NEW MILFORD, CONN.

OSTON. 850liver St.

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS.

! has been defined by the Supreme Court of

“the United States in the following terms:

ASTRONOMY

Poole Bros. Celestial Planisphere and
Celestial Handbook just published.

For descriptive circular address
POOLE BROS.. CHICAGO, ILL.

Awilh 14 or 24 Keys, with

. _Patented
8'1— -T. Myinven-
tions, ard will sue

alla relllug
o using the Safety
B Lock nttuchmen

. B.of N. Y.
" Send for circulars to
R, 206 Broadway, New York. P. O. Box 287.

| RAILWAY & STEAM FITTERS SUPPLIES

Rue’s Little Giant Injector.

Serew Jacks, Portable Forges & Blowers.
JOHN S

kK. I.\niAl

URQUHART. 46 (,orllandt St., N. Y.

SYLPH CYCLES 27%

Pneumsatics not enough ; springs

J

rex!n

Watchman B Improvad ’I’ime Deteetor !

Satety Lock attach- |

‘“The patent itself is for the mechan-
LIGHTNING C 0 NDUCTORS. —A ical structure of an electric telephone to
"%‘;‘;’é‘}’é‘i%33&2‘“&‘5&‘%&‘31}5’:1.ﬁ‘n‘ih’iﬁff&’é""&'.!‘“&fﬁ'é& be used to produce the electrical action
i SomNTIne AMRLICAN” SUSRLNENT. N0;, 899 on which the first patent rests. The third

|new=-deu]t-r1 claim is for the use in such instruments

“1of a diaphragm, made of a plate of iron

‘or steel, or other material capable of in-
ductive action; the fifth, of a permanent
magnet constructed as described, with a
coil upon the end or ends nearest the
plate; the sixth, of a sounding box as de-
scribed; the seventh, of a speaking or
hearing tube as described for conveying
the sounds: and the eighth, of a perma-
' nent magnet and plate combined. The

‘clalm is not for these several things in

'and of themselves, but for an electric tel-
ephone in the construction of which these

.things or any of them are used.”

This Company also owns Letters Pa-
tent No. 463,569, granted to Emile Ber-
liner, November 17, 1891, for a Combined
Telegraph and Telephone; and controls
Letters Patent No. 474,231, granted to

i Thomas A. Edison, May 3, 1892, for a

ENTSWANTES (- pyyE TOOLS wermrsyop,

Aﬁcnlu.osuz C.H.BESLY & CO.
WoKGEkcY. " CHICAGO, ILLU.S.A—

necessary forc mtort.
Sylph spring frame saves
muscle & nerves & is perfec-
tion. All users delighted.In-
vestigate. Wealsomakes
cag% 301b.rigid 8ylph. Cata. free,
Bonne-nnr:ea Cyele Co. M!ﬂ. 16 G st.,Peorla.Ill.

MANUFACTURE OF BICYCLES —A
werycomprehensive article giving the details of con-
struction of every part of these vehicles. With15en-
gravings. Contamed in SCIENTIFIC AMERICAN SUP- :
PLEMENT. No. 908, Price 10 cents. To be had at this
office and from all newsdexalers.

f Speaking Telegraph, which eover funda-
| mental inventions and embrace all forms

*of microphone transmitters and of car-
| bon te]ephones.

Patent Electric
VISE.

What is claimed, 18 time
U BAYIDE L lurmng of han-
dle tro brlng {ﬂws to the work,
' wimply one pliding mowment
!The serew and nut s not usel 1- Iﬂnsnmoh ad the [§
nld way, conseqoeatiy will be that much lers wear.
—MANCRACTURELD BY—
(;ﬂlbl!al Muchine Tool Co., Anburs, N. ¥.
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ENTERY TAIN
HoMe msmunnun

M.F.G.
OPTICIAN
49NASBAUS!) S
NEW YORK.

OLLEGES
ngE SOCIED
T A Do

pusuc EXHIBITIONS

aUvascHooLwon.K.

¥ ESTABLISHED 18435.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Inciuding Postage.
Weekly—52 Numhers a Year.

This widely circnlated and spiendidly illustrated
‘ paperis published weekly. Every number contains six-
teen pages of useful information and a large number of
| original engravingzs of new inventions and discoveries,
, representing Engineering Works, Steam Macbinery,
i New Inventions, Novelties in Mecbanics, Manufactures,
; Chemistry, Rlectricity Telegraphy, Photography, Archi-

.
1
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All type

FLAEHOY EYERN L NIE CRIPER L

Embodies the most Progressive Mechanical Principles,
All the Essential Features Greatly Perfected.
Perfect and Permanent Alignment.

d in Ten

" tecture, Agricuiture, ‘Horticuiture, Natural History,

' ete. Complete list of patents euci: week,

! Terms of Subscription.—One copy of the SCTEN-
- T1#1C AMERICAN Wwill be sent for ane year—52 pumbers—

| postage prepaid, t0 any subscriber in the United States,

| Canada, or Mexico, on receipt of thvee dollars by the
publishers; six montbs, $1.50: three months, $1.00.
Clubs.—8pecial rates for several names, and to Post

11} Ak

Premier Typewrlter

.w,{ puag

Easiest Running, and Neggly Silent.

a

The Smith Premier Typewriter Co., Syracuse, N. Y., U S. A

We have 20 branch offices in the principal cities tbroughout the United States.

without Soiling the Hi Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside

snfuom)

FLF(“’I‘RO M()'I‘UR SIMPLE. HOW T{)

make. Hopkins.—Description of a small electro
motor deviaerl and conatructed with a view to
mateurs to make a motor wnich might be driven with

i advanmge by a current derived from a battery, and
| which would have sutticient power to operate a foot
lathe or any macbine requiring not over one man power.
I with 11 figures. Contained in £CIKNTIFIC AMERICAN
. SWPPLEMKNT. No. 641. Price 10 cents. To be had at
this otice and from all nawsdealers.

BARN ES'

NewFrictionDisk Drill

FOR LIGHT WORK.

Has these Great Advantages: The
speed can be instantly changed
from 0 to 1608 without stopping or
shifting belts. Power ipplied can
be gradnated to drive with equal
safety the smallest or largest
d i swithinits range—a woniler-
ful economy in time and great
saving in drill breakage.

Send for catalo ue.

3

-100¢ Ruby 8t., Rockford, I1L

Abroiuta
.Model & Experimental Work. &y’
Advice and ideus not r‘ha ed for. Boend for particulnreg,
GARDAN & ﬁllh’. ! John Street, NEw YORK.

of envel pes. securely sealed, and correctly addressed,

seldom goes astray, but is at the sender’s risk. Address

all letters and make all orders.drafts, etc., payable to
MUNN & C().. 3“1 Bromlway, New York.

'I‘HE

Sctentific Qmevicwn  Supplement

! This is a separate and distinct publication from 1'HE
Praee | SCIENTIFIC AMERICAN, but i uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and accompanied with translated descriptions. ‘CHE
SCTENT1FIC AMERICAN SUPPLEMENT is published week-
Iy, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
| the principal departments of Science and the Useful
. Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archeology, Astronomy Chemis-
| try, Electricity, Ligbt, Heat, Mechanical Engineering,
". Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agricuiture,

FASTEST _I-:_[. N ﬁ iz_lﬁb_E_R - ’L“;:

1

d VLRTK:A[-“'
ROCK EmERY Y
MILL
3

URINDS

a .
TOO HARID J FYERYTHINU

fI:J?holdsiﬁ‘zIs‘lgts_ (I]’fa ;fl,llxthols:] %ﬁgtﬁ‘lsg“ yin annm Horticulture, Domestic Economy, Biography, Medicine,
tion. Will sell cheap. Wm. W. Hoskins, Phair, Texas. | etc. A vast amount of fresh and valuable information

obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SWPPLEMENT.

Price for the SUPPLEMENT for the United States,
Canada, and Mexico, $6.00 a year; or one copy of tbe
SCIENTIFIC AMEKICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.

STEVENS PATENT

DEPTH GAUGE. No. 85

Price, by mail, 50 Cents.
Our tools, for fine workmanshlp and
have no equal.
Ideal and Leader Spring Divie
ders and Calipers, Ideal Hurrace
Gauges, and Fine Machinists’

5

Tools. Tiwatrated | N

J. STEVENS ARMS & TOOL catal zﬁ}u ' Single copies, 18 cents. Addressand remit by postal order,
o

CO0. P.0. Box 20ChicopeeFalls, Mass Jree to express money order, or check,

MUNN & C().. 361 Broa(lwuy, New York.

M %‘BKE %TQ‘S‘

Ummhmm of tha U5 Ny 2l by the

Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS AND
BUILDERS’ EDITION i8 issued monthly. $2.50 a year.
Single copies, 2 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,

READY FOR USE~

richly adorned with elegant viates in colors, and with

rprmiaext Seubact and Transgorttioe Companlms, ALL other fine engravings; illustrating the most interesting
ﬂhlhm[ 2 )edincokors which ks g ORDINARY examples of modern architectural construction and
v Aot stislulon where rad drnogh sed, SHADES, allied subjects. N
A special feature is the presentationin each number

¢ “ llllll wuﬂm of a variety of the latest and best plans for private resi-

! 'g_g_wmnn UERSEXZITE  CHICAGD dences, city and country including those ot very mod-

" efiuelonia  aBOSTON: mnoaa erate cost as well as the more expensive. Drawings in

perspective and in color are given, together with Plans,

ELECTRIC

Our exhibit in Fiectricit
Work at the W

LD’s FAIR
[ &-od Wn Jor our

DISTRICT OFFIOES:

44 Broad Street.... . New York
Adams 1+ hieaga,

£'ifth und Race Streets. memmﬁ 0

Kquitable Building....... .Atianta, Ga.

Al business ountslde the U. S. transscted by Thomaon-nouaton Intermmonal Electrie Co. 44 Broad St. New York

(y Building is the only complete exhibit of the ap
(113 o Engineer or Mechanic

GENERAL ELECTRIC COMPANY,

Descriptions, Locations, Estimated Cost. etc.

The elegance and cheapness of this magnificent work
have won for il the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

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

PRINTING INKS.

The SCIENTIFIC AM'EH.ICAN is printed with CHAS.
ENEU JOHNSON & CO.’8 INK, Tenth and Lomopard
Ste., Philadelphia, and 47 Rose St., opp. Duane, New York

X MOTORS

%ll(m]t:f;x ti); Plectirliqt{ to Power
o a
Worlds Fusr Folder. o visit it :

«.......380 Franeisco, Cal.

........ Boston, Mass.
..Bhiladeindis, Pa.
. Paul, Minn,
gton, D. C.

4&0]?(0"8
1333 F' 8tr
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