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THE SCIENTIFIC AMERICAN.

$3.20 A YEAR (which includes the postage).
CIRCULATION BETWEEN 40,000 AND 50,000 COPIES EVERY WEEK.

“TO ADVERTISERS.

THE SCTENTI}IC AMERICAN s printed once 8 week
and has a ruqulnr circulation of BETWEEN FORTY

AND FIFTY THOUSAMND COPIES every I~s~«ue

Advertisers ln the SCLENTIFIC AMERICAN thus MAKE
SURE of obtaining an enormous circulation among a
most intelligent constituency, comprising the best cus-
tomers in every part of the country. 5]& estimate an
average of twelve readers for every copy of the SCiEx-
TIFIO AMERICAN printed. Advertisements are, there-

fore, brought before half a millon readers every week
‘We anticipate a still larger circulation for 1882.

The prices of advertising are 75 cts. per agate .ine,'for
each insertion, on the insideof the paper, and one dollar
per line, outside, or back page. Eight words on the
average per line. A discount to quarterly and yearly
advertisers. Address

MUNN & CO.. Pm;usn
81 Park o w, New York City.

Advertisements,

Insule Page. euch insertion = = = A3 cents n line.
Back Page. each insertion - - - $1.00 a line.
(About eight words to a line.)
Engravings may head advertisements at the same rate
per line, by mea&uremen&. as tlw let&er press. Adver-
L8 must be 7 a a tion office as early
as Thursday morning to appear in next issue.

PAT.KEY SEAT CUTTER]
WILL CUT 100 SEATS 472 X ¥ 1NCH

5 voL.45.NeS, BI — J
TREVORX Co. LOCKPORTNY

The Scientific American, Export Edition.

THE SCIENTIFIC ARWXERICAN, EXPORT
EDITION, is iscued once 8 month, formmg a com-
plete and f$uteresting monthly record of ail Pro-
grese in Seiemce and the Useful A ts throughout the
World. Each number contains about.one Aundred
large quarto pages, profusecly illustrated, embracing:

(1) Dlost of the plates and pages of the four preced-
ing issues of THE SCIENTIFIO ANTEICAN, with its
splendid engratings and valuabls $nformation. Every
numbper has from seventy-five to one hundred new e -
gravings, showing the most recent improvements and
advances in Science and the Industrial Arts.

(2.) Prices Current, Commercial, Trade, and Manu-
factu ing Announccments of Leading Houses. In con-
nection With these Announcements many of the Princi-
pal Articles of American Manufacture are exhibited to
the eye of the reader by means of splendid engrav-
ings, the whole forming an elegantlyprinted Standard
Catalogue, or Permanent Directory, of the Latest and
Best American-made Goods, always under the eye of
theforeignbuyer, constantly influencinghispreferences
and purchases.

The Sclentific American, Bxport Edition, has a large
guaranteed circulation in all tho principal Cities and
Commercial Centers of the World. It is regularly | &
received and flled for public examination by nearly
all U. 8. Consuls. Go into almost any Amcrican Con-
sulate in any quarter of the globe, and the objects
of greatest jnterest there to be found are the num-
bers of THE SCIENTIFIC AMERICAN. Foreign Mer-
chants, Buyers ot (loods, and others are always
referrcd by tho Consular Olfclals to the pages
of this Journsl, as containing the most recen; an-
nouncements of the best reliable Ametican Goods
and Manufactures. THE SCIENTIFIC AMERICAN is also

on file in the Principal Cafés, Club Rooms, and@ Exchan-
ges. Among the regular subscribers for THE SCIENTTFIC
AxErIcAN, Export Edition, are .eading Commercial
Houses in foreign cities, Engineers, Directors of Works,
Government Officials, and other p ominent influential
persons. Regular files of this paper are also carried on
all the principal lines of STEAMSHIPS, foreign and
coastwise, leaving the port of New York.,

No Ex ort publication sent from the United States
reaches 80 many readers as THE SCIENTIFIC AMERICAN,
Exp rt Edition. It is by far the most splendid, satis-
factory, and superior Export Journal ever brought before
the public. Its pages are 80 arranged as to permit the
publication, at very low prices, of Zarge and Zandeomey
displuyed advertisementsof American Goods and Manu-
Jactures, with Engravings, wkich are always attractive
to foreign purchasers.

TeE ScENTIFIC AMERICAN, Export Edition, already
enjoys the advertising patronage of many of the Great
Manufacturing Establishments of this Count y, who find
it to be an UNRIVALED MEDIUM FOR SECUR-
ING NEW ORDERS AND EXTENDING TRADE.

' If you wish to increase your business, try a hand-
some advcrtisement for one year, continuously, in
Ton ScENTIFIC AYERICAR, Ixport Edition. Rates,

$550 a year for a full page; half page, §200; quarter
vage, $175; one-eighth page, $1C0. Ilalf-yearly rates in
slightly increased proportion.

Published about the 20th of each month,

Singlenum bersof THE SCIENTTF1I0 AMERICAN, Export
Editicn,50cents. To be had at this office and at 211 the
news stores. Subscriptions, Five Dollars @ year ¢ sent,
postpaid, to all parts of the world.

MUNN & CO., PUBLISHFRS,

8?7 PAxK Row, NEW YoRE.

$5 A YEAR BY MAIL, POST-PAID SINGLE OOPIES 10 OERTS,

THE SCIENTIFIC AMERICAN SUPPLEMENT

isalarge and splendid periodical, issued every week.
Each number contains sixteen quarto large pages, pro-
fusely illustrated with engravings. Fifty-two numbers
a year. Uniform in size with THE SCIENTIFIC AMERI-
caN. THE SUPPLEMENT is, however, separatelypaged,
dstinctive in character, and forms a most valuable in-
dependent publication.

The contents of THE SCIENTIFIC AMERICAN STUPPLE-
MENT embrace a very wide range, covering the most re-
cent and valuable papers by eminent writers in all the
principal departments of Science and Useful Know-
ledge.

TERMS :—Scientific American Supple-
ment, one year, post-paid, $§5.00. One copy of SCIEN-
TIFI0 AMERICAN ard one copy of SCIENTIFIC AMERICAN
SUPPLEMENT, one year, post-paid, $7.00.

MUNN & CO., PUBLISHERS,
37 PAre Row, NEwW YORE.

PATENTS,

CAVEATS, TRADE MARKS, COPYRIGHTS, ETC.

Messrs. Munn & Co., in connection with the publica-
tion of THE SCIENTIFIC AMERICAN, continue to examine |-
Improvements, and to act as Solicitors of Patents for
Inventors.

Ia this line of business they have had over THIRTY-
FIVE YZARS' EXPERIENCE, and now have unequeled
facilities for the preparation of Patent Drawings, Speci-
fications, and the prosecution of Applications for
Patents in' the United States, Canada, and Foreign
Countries. Messrs. Munn & Co. also attend to the pre-
paration of Caveats, Trade Marks, Copyrights for
Books, Labels, Reissues, Assignments, and Reports on

Infringements of Patents. All business intrusted to

them is done with special care and promptness, on very mﬁ(e the amendments, if we deem them proper, so as

reasonable terms.

A pamphlet sent free of charge, on application, con-
ta'ning full information ahout Patents and how to pro- |
cure them ; directions concerning Labels, Copyrights,

Dekigns, Patents, Appeals, Reissues, Infrmgemeuts,
Assrgnment Rejected Cases, Hints on the Sale of
Patents, ete.

We also send, fre of charge, a Synopeis of Foreign
Patent Laws, showing the cost and method of securing |
patents in all the principal countries of the world.

|

1

MUNN & CO., Solicitors of Patents, I
37 Park Row, New York. |

BRANCH OFFICE-Corner of F and m S{reets
‘Washington, D. C.

f as posgible.

1 cost to our client.

nan T Obtain a Patent 2 This is the first in-
quiry that naturally occurs to everyauthoror discoverer
of a new Idea orimprovement. The quickest and hest
way to obtain a satisfactory answer, without expense,
isto write to us (Munn & Cs.), describing the inven-
tion, witha small sketch. All we need ia to get the |
idea. Do not use paleink. Be brief. Send stampe for
postage, We will mumediately answer and inform you
whether or not your improvement is probably patent-
able; and if so, give you the necessary instructions for
further procedure. Our long experience enables us to
decide qu\cklg For this advice we make no charge.
All persons who desire to consult us jn regard to ob-
taining patents we cordially invite to do so. We shall
be happy to see them in person at our office, or to advise
them by letter. In all cases they may expect from usa
careful consideration of their plans, an honest opinion,
and a prompt reply.

What Security Have I that my commumcaﬂ]

tions to Munn & Co. will be faithfuily guarded and
remain confldential ?

ANSWER. You have none except our well-known
integrity in this respect, baced upon a most extensive
practice of thiriy-five years’ standing. Our clients are
numbered by hundreds of thousands. They are to be
found in every town and city in the Union. Please to
make i mquu'y about ns. Sucha thing as the betr
of a client’s interests, when committed to our
sional care, never has occurred, and it is unot !
occur. All business and comrmunications mtruste
us are kept BECRET AND CONFIDENTIAL.

For How Lony is the Patent Granted ? The
patent is granted for 17 years, during which time the
patentee en;{oys the full and exclusive rightto make,
use, atd eell the invention and grant rights, licenses,
or privileges. There are no taxes 10 pay on a patenu
after it is grarted in_the United States. The owner is
"not_obliged to work the patent within a epecified
period. The patent remains good and valid, whetber it
is worked or not.

The Average Time required to procure a patent
is 8ix weeks. We frequently get them through in less
tlme, but in other cuges, owing to delay on the part of

the officials, the perro& is sometimes exbende We
make a g ecm%pomt to forwara our cases as 'ra_mdly
#8 possible. e bave an extensive branch house in
Washington (cor. F and 7th sts:), employing a corps of
skilled assistants, and we make it our special dutyto
watch over the cases of our clients while theyarebe-
forethe Patent Office. If the examiningofficer ohjects
to the grant of a claim, needspersonalexplanations, or
uires amendments. we examine tbe references, and

es—

to secure the allowance of our client’s patent as soon

In addition to the above Service, our patron
receives, gratis, a notice in THE SCIENTIFIO AMERICAN,
| descriptive of the merits of the new patent, giving aleo
his name and address. We estimate that thi notice
goes before half a million of readers, without a penny of
This pubhcatlon is of ymmense
value to the patentee in advertising his new invention
and asgisting to bring 1t promglly to the attention of
purchdrers, Were he to do thia printing hiroself, it
would cost him, by the most economical method, seve-
ral hundred dollars.

No Patent Agency in the world does 50 much
for it8 cldenis as ours; and for that reason none so

ully commangds public conﬂdence or enjoys 80 great a
share of patronage.

MUNN & CO.y 37 Park Row, N. Y. |
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" ENCINE LATHES,

Iron Planers, Iron Shapers, Drilling Machines,
ENCINES AND BOILERS,

A GENERAL LINE OF

IRON AND WOODWORKING

Tools and Supplies,
IN S8TORE AND TO ARRIVE.
O I. PACKARD,
MI11L.WAUKEE, WISCON=IN.

Champion Combination and Youth’aCom-
j panion Foot Lathes, Amateur Stean En-
gines & Boilers, Cylinder Saws and Stave
Machines, Sendstampforprice, Strange’s
Cylinder Saw & Mach. Co. Taunton Mass.

~ SHIPWRIGHTS’ COMPANY OF LONDON,
INCORPORATED 1612,

International Competitive Exh1b1tlon
MAY, 18823,

OF
Models of Ships of all kinds,

AT
FISHMONGERS' HALL, LONDON, ENG.

The Court of Assistants of the Shipwrights’ Company
have the pleasure to inform intending Exhibitorsin the
United States,that Messrs, Patton and Vickers, of the
‘*Monarch ” line of steamers, have most liberally offered
to convey nodels intended for exhibition from New
York to London and back, free of freight and that all
necessary arrangements may be m. their offices,
3 Bowling Green, New York. Models will be conve]y ed
at owLer’s risk, but special care will betaken in handiing
the packages. Fm' a,rflculars of classlﬂcaﬁon, etc ,
apply to ED D. LEWIS, Hon. 8ec.,
Fishmongers’ Hall, London1 Eng.

N.B.—American River Boats, Section C C; United
States River Passenger or GooOds Steamers; Prizes—
Gold, Silver, and Bronze Medals.

| CET THE BEST AND CHEAPEST..

MACEKINE nY,

.A. - -] co.,
(Cluoinnati. Ohio, U. 8. A»

Exclusive Agenh md ]m[-o"lf'rﬂ for |he n m(od Btates, of the

EBRAT

| PERIN BA ND SAW BLADES,

Warranted superforto all athers tn quality. fin-
gh.uut/‘m-mu of temper,ind general dura-
uly. One Perdn Savwr oviciies the re ordinnry saws,

ChTALOCUES FREE _TO ANY ADDRESS
T

LOURTITNE TN RN,

MINERAL WOOL.

This Fireproof and indestructible material success-
fully prevents loss ot heat by radijation, keegs frost from
water lpmm deadens sound, checks spread of firein walls,
pa.rtrt ons, foors of dwellings. 25 cta. per cubic foot.

S. MINERAL WOOL CO., 16 Cortlandt St., N. Y

%pinners’ and Shippers’ Cotton Bale Buckle.
numbered.

I te k i tA rcofﬁ
ete chec! nat fra
Pn welght nnd"g:ekmp. also,
& protection in case ot dam-
ag fire or water, Only
» 006 buckle to each bale.
This buckle to bu the onl
shipping mark recogn u«g
Made of the best m.ui'!.enbl.c
Can be attached at

without dlsmﬁzlnﬁthe bale,
Address 8
ohmn.t.l 0.

PATENTS SOLD =2

Joint Stock Com anies formed. Stock placed for I ncor-
orated Compan. es Good investments alwayaon h
I °hesu refereuces given. Circulars free. 14Y J
RDS & CO. Brokers, 733 BROADWAY. New York.
Choice Poetical Selections for Autograph
300 A]bums, neatl bound. 250 spicy Motto
erses. and 2. BEP Sonrzs nll for 12c.
postpaid. PATTEN & WA 49 Barclay St., New York,

SPRAY -

| FEEDWATER

*PURIFIER <)
STEAM BOILERS

5 o FElegant Genuine Chromo %ards, notwo a]lke
with name, 10¢. SNOW & CO., Meriden, C nn

E (lnmnu 2 amps.m aet reeds only S90.
]MS ok &1:25 up. oliday induse-
! menturea A Wr teorcullon Ilcnuy,Wushlngton N.J
“A leet from Mother’s Grave,’ & 49 other

12 c‘ popular Mongs, words and music entire, all
Pof 12c. PATTEN & CO., £ Barclay Stu N, Y.

MALLEABLE

G
GHAVER A

"THOMAS DEVLIN %

C. J. GODFREY & SON,
UNION CITY

Manufacturers of Metallic Shelis. Ferrules, Cups, Boxes
Blanks, and all kmds of small Pressed and Stam

‘Work, in_ Copper, Brass, Zinc, Iron,-or Tin. Seamle:

Brass 'and Steel Ferrules for I e, Chisel, and other Tool
Handles, Also InklnE Pad Boxes, of various kinds, for
Rubber Stamps. Pocket Match Safes,and everything in
the line of Metallic Notions, Small Wares, and Novelties
made to order on application. Gold, Silver, and Nickel

U, LEk

e
|-Platin, when desired. Orders solicited and estimates

\ furnishe

5. & FOREIGN PATENTS |

CUT OFF ENGINE, 25T0 SO %

VARI ABLESAVED IN FUELSIMPLE IN DEVIGE
1 ECONOMICAL DURABLE MANFGTD BY

— —> BALL ENGINE CO. ERIE PA <—-

| For Snle.—Inventor's rights of two valuable patent_o
now bein, mnnufactnred Address J. L. O, 111 Swan St.,

| Buffalo, N.
THE BEST PAPER

forthefamily, young orold,jsthe ‘““ MAYFLO WEI{.”
Yarmouthport, Mass. 'Onl ly 30c. a year. Tryit

W‘hat wﬂl tba‘W‘eathar‘ba To-

A Barometer

- ra. Warranted
fec 1ln Rellable. wil nnd it. deliwrrdjhso.zo

)
dresa on receipt of One Dollar. The Best
&?’anther Indicator in the World. Just the
CHRISTM.\S PRESENT. Agents wanted

gve here, Send forc lar, mmofimimﬂorw.
THERMOMETER WORKS. Oswego. N. ¥,

SAW Putent Process.
B ) saw catalogue. H.A.K
LADES lre4s a4 Filbert t., Phuadelphia, Pa
D R EDGIN G 5
Tenders required by the Colonial Government, Barba-
dos, for ten years’ dredging of the Inner Ha bor, to a
depth of 17 feet.
Present averagedepth.................
Area

131-2 feet.
51-30 acres.

Plan, specification, and other information, will be for-
ggrdg by the Superintendent of Public Works, Ba ba-
8, OD rece

?t. of P. O. order for fifteen shillings.
Tenders wi 1] be og{ened May 1, 1832,

H ELY HUTCHIN BOV
Bm.ama Nov. 12, 188; Colonial Secretary.

FREE TO F, A. M. Beautiful Colored Engraving,

l‘pllep-y. Spaama, eic,
eured & successful treat-
ment. I' or Pamphlet with tes.
timonials of permanent enres;
nd réas, DE. 'BOHH. Rich-
sent free,

covered in Egypt. Large new illustrated catalogue of
sonic books and goods, with bottom prices; also,
articulars of the highly lucrntwo e mployment afiere
Pablishers and Manufactuters, 141 Btoldw.y,Nnvl York.
MORPHINE HABIT,
No pay till cured. Ten
cured. State case. Dr.
Marsh, Quincy, Mich.
NEW STYLE CHROMO Cards, beantiful de
withname 10c, or 5 Lxira
w—lt1 g6 Chrotmos 106, Gordon Printing Co. Norihford Ci.
MAGIO LANTERN CATALOGUE, 150 pp.,
M CIC LANTERNS and SLIDES D.
“ 0\ DERFULAUTOMATICORG A\‘bgoanSD.
es qf Assassination oy President Garfeld en’aﬂ

uhowmg the Apcient Masonic Matters recently dis-
. A. M. this winter.. REDDING & CO., Masonis
yeers established, 1,0000
0 signs, name oo 10c, Borletllﬂ. néw deslgns, the
handsomest pnri ever sold,
d, Ind, 4
Q
#60 VIEWSs* 8 2 0
THEO.J.HARBACH, 89 Filbert St .P

ﬂ!"nlhn free,

PERFECT

NEWSPAPER FILE

The: Koeh Patent File, for
m aeines, and pamphlets. has been recently improved
price reduced. Subscribers to the SCIENTIFIC AM-
mum\\ and SCIENTIFIC AMERICAN BUPPLEMENT can be
nu plied fur t.he low price 0‘! $1.50 ‘ny mail, or §1.25 at the
ca of t vy board sidm inscription
“SCIFP-TIFI(‘- A\IF‘R‘[CA\‘ " in gilt. Necessary !0:‘
eve:ly one who wishes to preserve the paper.

TESErving Newspapers.

" MUNN & Co,
Publishers SCIENTIFIC AchN-

C AMERICAN, INC

Send for 1a‘lwnwonq AND PURCHASERS OF PATEMTS,

send for cupfy of * Patent Review.” M dels for exhlbi-
tion taken free of charge. HAZELTINE & GILMAN,
Drawing Paperfor Maps, lans,Me-

178 Devonshire St.. Boston, Mass.
chanical Draw- PA

THE BEST siezictsit

Paper. Send for Samﬁﬂ
UFFEL & ESSER, New York.

SPECIAL MACHINERY TOOLS, EXPERIMENTAL
Work, etc. S, ENRY, %7 Filbert 8t., Philadelphia,
Do S wotk polieited.

_JOHIN GREENWOUD &CO0.
| ROCHESTER

SBlBllllﬂB American Sugplement

Back Volumes and Back Numbers.

The publication of the Sctentific .American Supplement
was begun Japuary Ist, 1876, ADy desired back number
gan be supplied. Price 10 cents each. £old at the
SCIENTIFIC AMERICAN Office, New York, and by news-

ealers throughout the world,  Two voli nes are pub-

shed annually, each_of which embraces the numbers
for six months, viz.. January—June; July—December.

PRICES OF VOLUNMES,
Stitched in Paper, Covers, each Volume

pehaVolimes ¥ S
Handsome]y Bound in Stiﬂ' Covers. each Volome. . 80
two Vols. together .00

Remember any BSeparste numbert of the Scientific
American Supplement can be had for 10 cents; an{ v0l-
ame for §2.50. The entire series contains slithe valuable
apers that have from time to time been published, in-
udlng all the original articles by Alfred M. Mayer on

e Minute Measurements f Sclence; the original in-
ructlons in Mechanical Prawing, by Prof. MacCord;
he History and lllustrations of the Centennial Exhibi-
on at Philadelphia, 18i6; ditto Paris Exhibition, 1878;
together with important scientific papers by the "most
eminent writers in afl parts of the world. The rearly
numbers of the Supplement are illustrated with about

,000 engravmgs

The’Scientific Americnn Supplement

is & distinct !E Fer from the SCIENTIFIC AMERICAN.
THE SUPPLEMENT is issued weekly; every number
contains 16 octavo pages, with handsome cover. unijorm
in size with SCIENTH‘IO AMuucA\' Terms of subscri
tion for Sw{m ear, postage pald, to sub-
scribers. Single copies IOcen 8. Sold by al newsdcalers
throughout the country.

Combined Rates.—The SCIENTIFIC AMERICAN and
STPPLEMENT will be sent for one year, postage free, on
receipt of seven dollars - Both papers to one address Or
different ado,resses, as desired.

Thesafest way to Temit i8 by draft, postal order, or
registered letter.

Address MUNN & CO.. 87 Park Row. N. Y,

owgno'u
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