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[

inslde ’age, ench insertion - - - 3 cents a line.
Back Page, each insertion « « = $1.00 a line.
(About eight words to aline.)
Engravings may head advertisements at the same rate
per line, by . meamrement, as the letter press. Adver-
18 must be 7 a at publication qffice as early
as Thursday morning to appear in next issue.

“IT STANDS AT THE HEAD."

See Illustrated Article in
SCIENTIFIC AMERICAN OF March 6, 1886.

A SINGLE FINGER.STROKE produces an
character used by the operator. Type Writers that fal
to accomplish this are deficient, and do not fully econo-
mlze time and labor lnvestlgate this point before in-

vesting.
“Culigraphs ' aro i dml}' user, We pub-
10,000 (rletters from prominent men and

lish 4
firms, I:Lurh[y indorsing them.

THE AMERICAN WRITING MACHINE COMPANY,

HARTFORD, CONN,
New York Office, 237 Broadway.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
rles, and is read in all the principal libraries and reading

rooms of the world. A business man wants something -

more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in whieh you decide it is
for your interest to advertise. This is frequently done,
for the reason that the agent gets a larger ¢ommission
from the papers having a smull circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dress
MUNN & CO., Publishers,
361 Broadway, New York.
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JAGKET KETTLES,

Send for I,mu
HHANT), HUKRR & CO,
lil4 nnil ‘Jlt Market #t., Phi arlelnlu.g, Pa

f LEATHER Bhla’l‘l‘\(.
peat nrd oot relinble Bolt

gyer intrmn ed.  Made by
5( f1IVHEN &

- 47 F B, Now York;
Hn]udelp}ua &A1 s‘clt’ ‘11 QLFL:’L. Bmmu

'.AS B ESTO 5*
Roofing, Building Felt,
Steam Packings, Boiler Coverings,
Fire Proof Paints, Cements, Etc.
Samples and Descri tlve Price Lists Free.
H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N Y.
175 Randolph St., Chicago; 170 N. 4th 8t,, Phlladelphia.
B AND_FINE GRAY IRON ALSO STEEL
EA [.E_/wsrmcc FROM SPU\ALT NS

QA DEVLI B Co i S ek

FINIS
LEHIGH AVE & AMERICAN ST PHILA

INTERNATIONAL INSTITUTE FOR

Liquefied Carbonic Gas.

O. BRUNLER, 857 Broadway, New York.

UNIVERSAL ANTI-THILL RATTLER.
Puieoted. ]nutautlv a%phed with the ﬁn%ers.
M ~ithout remoy mﬁ" 12 shafts or wheels, 'en-
gl <it'n serew fo take up wear. Never break or
work oat of pluee. By mail, 25 cts. per pair.
Trade supplled.

TFORED RUBEER WORKS, Hartford, Ct

VWM. A. HARRIS,
I’'rovidence. R. L. (1’ark 8t¢.) Si walk Weat fre
Original and Ounly Bnilder of the -
HARRIS-CORLISS ENCINE,
With Harris’ Pat. Improvements, from 10 to 1,000 H. P
Send for copy Englineer’s and Steam User's .
Manual. By J.W. Hill, M.E. Price$1.25.

MENTION TH} PAPER,

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-"
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors uf Patents
for Inventors.

In this line of business they have had forty one vears‘
exTpe ce, und _now p@ve unequaled facili for the
preparation of Patent Prawings, Specificatiors, and the

gmsecutlon of Applications for Patents in the United .

tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Uipyrights
for_Books, Labels, Reissues, Assignments. and Eeporis

on Imrmzements of Patents.  All business intrasted to

them is done with special ecare and promptness on very :

reasonable terms.

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

tainiog full information about Patents and how to pro-

cure them; directions concerning Labels, Copyrights, !

Designs, Patents, Appeals, Reissues, Infringements, As-
glm{melt:ts, Rejected Cases, Hints on the Sale of Pa-
ents, ete

We also send, freeof charge, a Synopsis of Foreign Pa- !

tent Laws, showmg the cos
patents in all the prineipal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.~No. 622 and 624 F Street, Pa-
cific Bnflding, near Tth Street, Washington, ID, C,

and method of securing
i

Entubilish ed 1882, -

*G. M. BREINIG. A5ENT fancrpu
o NEW YORK BUSINESS FFICE, 96 -

"WHEELERS PATENT WQOD

REINIG 8 LITHOG

LITHOGEN PRIMER.,. WOOD

» THE BRIDGEPORT WOOD FINISHLNG GO _

wwracror NEW MILEORD, G ONN |

98 MAIDEN LANE. MANUFACTURFRS |
FILLER. _ B

EN SILIGATE JPAINT.
STAINS

0

e SILEX FLINTA FELDSPAR.

e
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FPAMPHLET WG DIRFITICNE FOR A

NISHING PARD WOGS FAEZ TO ANY ADDICSE.

BY NATURE'S PROCESSES

Turbid Water Made Cle:n

Matter in Suspenslnn
x:g:i“l(lltol“ ANIC and
ments removed.

Bard Water Made Soft,

Cities, Towns, Mills, Hotels,
and Private Houses Sup-
plied and Results
Guaranteed.

Seale In Bollers Avoided.
| ‘I'wo per cent. added to the
Annual Water Rates in any
city will give the people
PERFECT WATER for all

time.

Send fnr Uirculars and Estimates.
NEWARK FILTERING CO., NEWARK, N. J.
3 Parlor

i Andrews’ Foin: Bed

40 Stylen: #20up. The anly ad
q jusluble AOapenaion Apring.

A. H., Androws & Co,, &
195 Wabash Ave. Chicagd, 15 Bund 3t Kew Y ark.

BRADILEY'S
Upright Cushlioned

Combines all the best elements es-
sential in a fir.t-class hammer.
"BRADLEY & CO.,
= Syracuse, N. Y., U.8 . A.

LTEWAH T S\

42 PAINT

(_‘OLO'R‘I HIII) ANTY BROWN,
gamtm&: BOOES, F ACTOPY ynd FALLM BUILD-
NCES '[HD WORK, REXTOSED B RICK
WALL"! L& Made of Pura Lineeed Oil wnd Tighest
grades of Iran (¥xide.  Hend for llirculur. Addresa
W. H BTEWART
74_Clortlandt Stront, Now York.
READY ROCFING. for avw roofs,

The Latest Improvement

TRACTION ENGINES

The on Engines where the power is practically and
suocessfu applied to the four truck wheels. Exceeds
all other Tmc ion Engines in pulling and steering through
mud holes, sand, or any soft or uneven ground. or on any
road. Is the result accumulated

- century of study and practical experience in the manu-

| ERY

facture of

Poriable, Agricultaral, & Stationary Stesm Engines.

With determined policy to build only the BEST MACHIN-
from the BEST MATERIALS, and in the BIST
MANNER OF CONSTRUCTION, and with continued im-
provemernts, have attained the HIGHEST STANDARD in
excelleuce of workmanship, simplicity of design, and
capacit; power.

n ad mlon to_our STANDARD ENGINES we now offer

: the first ROAD ENGINE which has the Traction Power

pmcucully and_efficiently applied to the four truck

wheels, and while so applied each wheel independ-

ently, the forward axle is under full control of thesteer-
apparatu

ing
! Sescriptive catalogue will be sent on application.

WOOD, TABER & MORSE,
Eaton, Madison Co., N. Y.
a -

SENS FOR CIREDLARSOF
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PATENT RIVETED MONA

Best in the

ble Ele-‘

stam ed on every sheet.

71 John Sireet. N. Y.

from a third of a-

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
 granted to Alexander Graham Bell, March

7th, 1876, No. 174,465, and January 30th,
. 1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-,
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it orits licensees responsible for such
unlawfal use, and all the consequences
thereof, and liable to suit therefor.

CLARK’S DRYING, VENTI-
LATING and EXHAUST
FANS,
Cheapest. Most Effective.

Price List Free.
GEO. P. CLARK,
Windsor Locks, Conn. (BoxL.

"l'hé Best in the World.

We make the Best Packingthat can be made regardless
cost. Usera will sustain us by callmgrfor the * JEN-
KINS STANDARD PACKING.” Our “Trade Mark” is
None genuaine unless so stamp-
f your dealer does not keepit.send direct to us.

JENKINS B ROS.,

79 Kilby Street, Bogton.
3 So. Fourth Street, Phila. .

Barnes' Foot-Power Machinery.

Complete outfits for Actual Workshop
Business. Read what a customer says:
**Considering its capacity and the ac-
curateness of your No. 4 Lathe, 1 do
not see how it can be produced at such
low cost. The velocipede foot-power
is simply elegant. 1 can turn steadily
for a whole day and at night feel as
little tired as if 1 had been walkin
around.” Descriptive Catalogue an
Price List Free. W.F.&JOHEN BARNES
CoO. Address 1999 Main St., Rockford, 111.

Save postage by using Wea-
ver Metal Mailing Boxes and
Envelopes,Book Corner Pro-
' tectors, metal, paper cover-
ed. For sending merchan-
dise of eve{f descrlptlon

- through the S. and
T eign mails. Approved byP
O. Pept. Cheapest, lightest.
strengest. o lias. No
string. 50,0008izes. Send for .
" sumpllt apd prices to Wea-
ver Mallm Envelopel& Box
De OSSIT , Sole

! Co., 5% North St,, Phila. A
Lessee.

Columbia Bicycles and Tricycles.

Rednction in Prices and Many !
lmprovements for 1886.

New Spring Catalogue Sent Free.
The POPE MEG. C0.,597 Washington 8t., Boston

Branch Houses: 13 Warren 8t., New
York, 115 Wabash Ave., Ohleago.

v//’i'

SUPPLIES FROM
HYDRANT PRESSURE
the cheapest power known,
Invaluable for blowing
Church Organs. running
Printing Presses, Sew ¢
| Machines im  Households,
Turning Lathes, Scroll
Saws, Grindstones, Coffee
Mills, Sausage Machines,
Feed Cutters, Electr ¢
b Lights, Klevators, etc. It
f needs litt'e room, no firing
{ up, fuel. ashes, repairs, en-
| gineer. explosion, or delay
20 QATL iNEUTANSE, DO COa
neat,

JLITTN-EER
stendy ; will work
resyure of water
13 Foos at 40 1h. pres-

4 horse power. ard
to lkhorae

Bills.  Is
COmpant.

power. Prices from §15 to $3i0
THE BACHUS WATER MOT0< CO., Newark, K. J.

RCH RUBBER BELTING.

W orld.

Specially adapted for PAPER MILLS, SAW MILLS, and |
THRESHING MACHINES.

THE GUTTA PERCHA and RUBBER MFC. CO,,|

New York, Chicngos Snn Frauciscos Toronto.
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| Wheels.

STANDARD GOODS

Weask serious consideration of the value of Stande
d Goods as contrasced with those little known or but
receutly introduced. Tbere is generally some good
ground for apy solid and long established reputation.
In the goods made by manufacturers of long experience,
qualities may be expected which are due to long experi-

| ence, and which neither capital por ability can confer

, upea new goods. It’ is now about elghteeu years since
' Tanite Goods were introduced, an durmg eighteen
years The Tanite Co. has had onormmt{ 0 learn the
needs of customers and the peculiarities of the industry
in all parts of the world.

Every little while some new concern starts with a bi
flurry, ur some big concern ofers a bigger discount. an
customers leave the old house which for fears has given
them good goods at fair prices, T'he following charac-
terlstlc extract from a letter recently received is a good
* commentary on this subject:

‘* 1 have been u#cing other makes nf wheels on acount of
thier cheapness but siten I git hold «,j a wheel that 18 eaﬂm'
to hard or to suft I have been giting Alc. of st price I us
to use yours aitagether and found them vervy uniform.

" yowrsvery truly

In Europe, and Australia, and in the most distant
lands, Tanite Emery Wheels are largely used, because

both consumers and dealers recognize a Standard
Article which they can fee) safe in buying.

We earnestly ask that American buy ers s hall not allow
themselves to be o utterly demomllzed b{‘the prevailing
craze forlow prices as to disregard quality entirely, or
count as of no value the practical safeguards which are
connected with a solid reputation. The importunities
of drummers and the erankiness of foremen often worry
buyers into orders tor little known goods. Such orders

»

, are especially unwise in the case of Solid Emery Wheels.

To say nothing as to the actual danger connected with
the use of wheels made b{]lnexperienced men, we would
call the att ention of Purchasing Agentsto the fact that
it would require a trajned expert to pass upon the deli-
cate questions involved in the use of Solid Emery
The established re?umcwn and long experi-
ence of The Tanite Co.should have more weight than
the basty jud gments of individual workmen
Our Tilustrated Catalogue furnishes full information
a8 to our great variety of standard goods, and we have
also special circulars reluting to different articles. We

‘ Bolicit the trade of all careful users and experienced
THE TANITE oy

Stl‘oudsburg, Monroe Co., Pa.

buyers.

OF THE

Seientific Jmevican

FOR 1886.

| The Most Popnular Sclentific Paper in the World.

Only $3.20a Yenr, inclnding Postage. Weekly
32 Numbers a Year.

This widely clrcnlmed and splendidly illustrated
paper i8 published weekly. Every number contains six-
teen pages of useful information and alarge number of
original engravings of new inventions and diseoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural Fistory, ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to presentit in an attractive form, avoiding ar much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subseriber in the United States
or Cawada, onreceipt, of three dollars and twenty
cen@Aby the publishers; six months, $1.60; three
months, $1.08.

Clunbs.—One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratisforevery clubof fivesubscribers
at $3.20 each; additional copies at same proportionate
rate.

The safest way toremit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders,drafts, etc., pay-

ble t.
el AT 8z co.,
361 Broadway New York.

T EL =

Scientific American Supplement.

This is a separpte and distinet publication from
THe SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recentpapers by eminent writers in
all the princlpal departments of Science and the

- Useful Arts, embracing Biology, Geology, Mineralogy,
 Natural History, Geography, Archeology. Astronomy,

Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing lndustries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine,etC. A vastamount of fresh

‘ and valuable information pertaining to these and allied

subjects is given,the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home andabroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
tor one year for $7.00. Address and remit by postal
order. express money order, or check,

MUNN & Co.: 361 Broadway, N, Y.,
Publishers SCIENTIFIC AMERICAN.

‘I'c Foreign Subscribers,—Under the facilities of
the PostalUnion,the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity,to sub-
scribers in Great Britain. Indfa, Australia, and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Me},tfco. and all States of Central and South America.
' Terms, when sent to foreign countries, Canada excepted,
" $4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit

, by postal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

PRINTING INKS.

HE “8cientific American™ is printed with CHAS.
ENEU JOHNSON & CO.’S IV, Tenth and Lom-
bard Sts., Phila.,and 47 Rose St., opp. Dnane St,, N. Y,
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