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Inslde Page, each 1nsertion === 75 cents a line. '
Back Page, each insertion- -~ $1.00 a line.
FEngravings may head advertisements at the same rate
per line, by measurement, as the tetter press. Adver-
tisements must be received at publication office as early
as Friday mommg to appear in next issue.
WAVTED—CHEAP FOR CASH.
1 Engine Lathe, 10 in. to 14 in. swing; 36 in. to40in. bet.
centers. 1 Engine Lathe 24 in. te 2bin. swm 3 T £t to
18 £t. bet. conters. 12 in. Planer, it. bed.
1 S8mall Vertical Drill. Address, wfth full partlculnrs,
Lock Box No. 1547, 0Oil City, Pa.

AT E N'T

OLD ROLLED

SHAFTING.

Price list mai ed on a.pplicaﬂon to JONES & LAUGHLINS,

Try 8 t, 2 and 3rd Avenues, Pittsbur h Pa.
190 8. Canal ~treet ‘Chicago, IlL., and Milwaukie, Wil
B Stocks of this ahuftine !.n sLorn und For sale hy
PULLKR, PANA, & I'ITZ, Roston, Masw,

GEO. PLACHK & CO. 121 Chambers St., N Y. . Cmclbles. Fire Clay, Guanos, Oil Cake, Feed, Corn,
vvvvv Corn and Cob; Tobacco,  Sn r, Salts, Roots,
. Spi ces, Cotfee. Cocoanut, Flaxse Asbestos. Mica, *

IRON AND STEEL BY Dr. C. W. SIE-|

ENS. A most interesting and valuable paper, con- |
taming accounts of the ruost recent practicnt improve- '
ments in the Production, Working, and Ap plication of
Iron and Steel ; embracing the question of Labor in its
relation to Capltal the Character, Value, Cost and Pro-

duction of the various kinds of Fuel, including Bitumin- -
Peat, Natural Gas .
Fuel, qumd Fuel, Solar Fuel. Motive Powers and their '
distances. Water Power; its -

ous Coals, Coke, American Fuels,
Transmission over lon
Transmission by Steel R opes; its Transmission by Elec-
tricity. Wind Power. Bessemer Steel History. Sie-
mens and Martin Steel. The Regenerative
The Open Hearth System. The Use of Ferro-
nese.
Plpin%ﬂf Steel. The Applications of Sveel. Iren and
Steel Nomenclature. Wrought Iron. Mechanical Pud-
dhng Bell’'s New Process. Wroupht Iron Direct from
the Ore. Methods of Protecting Tron and Steel from
Rust. Ainslie’s Method. Barf’'s Method. Contained
in SCIENTI¥1C¢ AMERICAN SUPPLEMENTS Nos. 70 and

. Price10 cts. each. To be had at this office, and of :
all newsdealers.

THE FLOW OF SOLIDS.—BY LEWIS S,

Ware, C. E.  Novel and curious experiments. Cold
metal caused to flow through orifices, and the laws
governing such flow, with mathematical calculations,
and 13 illustrations.
MENT No. 82. Price, 10 cents.

T LeCOUNT’'S PATENT
Machinists’ Tools.

REDUCED PRICES

Set Iron Dogs, 3-8t021in,, - - . $560
38to4in, - - - - - -

b St.eel ¢ 38t021u, = - e - - 6:)0

* 3. - 13.00

8to
Iron & Stee] Clamps Dle f) s. Clamp Dogs.Vice Clamps,
Expand u*ﬁMandre‘ls &c. Send for latest Price List to
C OWNT, South Norwalk, Conn.

TRADE

CAVEATS,

COPYRIGHTS,
MARKS, ETC.

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

In this line of business they have aad OVER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. algo attend to the preparation of Caveats,
Trade Mark Regulations, 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 moderate i

terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.—We also send, fre¢ of charge, a :

Synopsis of Foreign Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of theworld. American inventors should bear in
mind that, as a general rule, any invention that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about ONE
HUNDRED AND FIFTY MILLIeNs of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents,—Persons desiring any patent
issued from 1836 to November R6. 186%, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 21, 1867, at which

time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836 -

will be furnished for $1.
When ordering copies, please to remit for the same

asabove, and state name of patentee, title of inven-

tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents, sent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and !
many engravings and tables important to every pat-
entee and mechanic, and is a useful hand book of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN.

37 Park Row, N. Y.

BRANCH OFFICE—Corner of F and 'tth Strests,
Washington, D. C.

Use of Chromium. Production of Mild Steel

SCIENTIFIO AMERICAN SUPPLE-|

| N Gﬁ‘.&ﬁ_ﬁidiﬂrr
|COFFEE & SUGAR MACHINERY

: Coffee, Malt. Corn,
i Drylm.' Machine. Loﬂ‘ee-ﬂnlllnw and
Poiishing Machines. ¢ oﬂ'ee-Washing
| Machine. HelixSugar Evaporator.
Messrs. C. ADOLPHF& W & CO., 4 Cedar
Street, Messrs, MUNO ENPR[ELLA, 52 Pme
Street New York, are Mr. Guardiola’s Agents, and they '
will give prompt attention to all orders for any of the
above machines.

NEW ATR COMPRESSOR OF M. DUBOIS.

with description, dimensions. Illustrated by engmv-
ings. SCIENTIFIC AMERICAN SUPPLEMENT, No.
Pnce. 10 cents. Sold by all News Pealers.

Work'mg Models

Ani Exparimental Machiner}', Metal or Weod, made to |

rmlur »y J F.WE R\EE,@GenﬁerSﬁ ‘{
AND LEVERS

ER
REGULATORS B E s T GAUGE COCKS.
MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORE.

FOGARDUS PATENT UNIVERSAL ECCEN-
D WUIC MITEE Tar

rindiug Bones, Ores, Sand, Old

, and whatever cannot be ground h}y other mills.

Also_for Paints, Printers’ Inks, Paste lu(-kmc,'e; ete.
OHN W. THOMSON, successor to_JAME;

DUS ‘corner ot White and Elm Sts N ew York

! et

.. The HOADLE Y
PORTABLE STEAM ENGINE.

WITH AUTDMATIGAL CUT-OFF REGULATOR.
BALANCED VALVE

THE BEST /MOST ECONOMICAL ENGINE MADE

SEND FOR CI/IRCULAR,

TheJ C.HOADLEY'CO. LAWRENCE. MASS.

STATE WHEPE YOU SAW THIS.

‘METALLIC MINERALS—THEIR PRO
duction and Uses. A lecture by J. G. Watsou, F. R. S.
A most interesting and useful paper, contalnmg much
iinformation on the principal metuls; their ancient and
"modern uses; metallic_veins; what they are, their
courses in the earth; minera]leasesand royalties: the
famous Tavistock Mmes, history of the Anglesea
Mines; metals dissolvedin water; howmineral veinsare

' worked iron and its uses; lead ores and uses of lead;

tln 051‘?;5 'and uses of tm uses of copper. SUPPLEMENT

No. 54.

LCOTT LATHES, for Broom, Rake and Hoe Han-
dles. . C. HILLS, 18 Chambers St. N. Y.

LEHIGH UNIVERSITY.—TurmoN FREE.

Civil, Mechanical, and_>Mining Kngineering; Chemistry
and Metallur ( Full " Inesivil Ing ruction; French and
German; English Literature; International and Consti-
tutlona.l'La ychology and Chrigtian Kvidences.

For Reglsters. address the Rev. JOHN M. LEAVITT,
D D Presuient, Bethlehem, Penna.

Pnce. 10 cents.
FORGINGS an d
CIAL MACHINERY
THE HULL & BELDEN CO.,
Banhury, Conn.

Machines Send for
AND llustrated
Circular,
Wheels
Weissport,
Guaranteed, PA.

THE BIGELOW
Steam Engine.

BOTH PORTABLE AND STATIONARY.

The CHEAPEST AND BEST in the market.
Send for descriptive circular andprice list.

H. B. BICELOW & CO.,
New Haven, Conn.

PUNCHING -
PRESSES.

|—

| 1872, 1873, 1874, 1875,

STILE- &
siddletown,

ing Metiks TH
PEARER PREES CO.,
onn.

'SCIENCE RECORD.

A few coples of these splendid books, copiously illus-
trated, are offered at t e following very low prices.
Persons desiring a condensed history of the most inter-
esting Facts and Discoveries in the Arts, Sciences, and
Inventions, for the years from 1872 to 1875, will find them
recorded in the four volumes of the SCIENCE RECORD,
now offered at half the origiual price.

Every Department of Seience 15 treated in these vol-
umes, and mportant discoveries of the several years
are not onlf aithfully described, but many of the sub-
jects are illustrated with finely executed engravings,

prepared expressly for these Annuals.

Among the subjects, the following are the most note-
worthy, exhibiting in a condensed form a general ac-
count of the Progress of the World :

CHEMISTRY AND METALLURGY,

ETECTRICITY, LIGHT, HEAT, SOUND,
TECHNI (Y, THE USEFUL ART ,
BOTANY AND HORTICULTURE,

AGRICULTURE,
RURAT, AND HOUSEHOLD ECONO

M A MEDICA. THERA PO TS fIYGIENE
N TURAL WISTORY AND Z0OLOG
METEOROLOGY, TERRESTRIAL PHYSICS,
GEOGRAPH

GE LOGY 'a¥D MINERALOGY,

ASTRONOMY,

ATOGRAPHY 'AND NECROLOGY.

-Each yearly volume contains about 600 octavo pages,
, including a 'large number of handfome engravings.
They are bound in substantial and handsome bindings,
and will be mailed on receipt of-$1.25 each, or $4 €orthe
set of four volumes.
They were published and heretofore sold at .50 each,
or $8 for the set.
. tate, in remitting for a single volume, which year,
from 1872 to 1875, is desired, remembering thatthe date
of the volume covers the events and discoveries of the

87 Park Row, New York city.

‘ MUNN & CO., PUBLISHERS,

PERFECT

'NEWSPAPER FILE

The Koch Patent Flle. for preserving news apers,

. maguzines, and pamphicts has been recently improved
ain[fprlce reduced. =ulweriberato the SCIENTIFIC AM-
ERICAI\' and SCIENTIFICAMERICAN SUPPLEMENT can be

s supnlied for the low price of $1.50 by mail, or §1.25 at the

Soffice of this .1{}91‘

PORCTRNTLIY I AMERICAN, % in gilt. Necessary for:

! every one w ho wishes to pre serve the paper.

i Addres
MUNN & CO.,

l Publishers SCIENTIFIC AMERICAN.

Cocoa, and Grain=!

I.lrop Ha.mm[*m and ])1}1“ fur work-

previous year. Sent by mailon receipt of price. Address

Heavy board sidés; inscription .

AT ()R -] ‘\l P’(- ( (i

bie and Statlonary anine Bullders. etc Send for Cata
Wn r'ht 4 Pat. Bucket
1* quga‘H are the best.

¥aLLEY Macnune Co.
il il bl d bt Easthampton, Mags.

: GRE AT BLOWI Ntz ENGIXE: HIGH!
‘Bpecd and Novel Construction. “Built by Wlemar Ma-
" cnine V¥orks. An ace rate description, giving pe1~
formanoes, dimcmir:r w devices, and five elevations.
This vnging euaily o

with a diseharge uf
ure. SUPPLLMESND Nu.31. Price, 10 centa.
sumu number, Rucl's IuthE—BLAsr BLOWERS, [;as
ExHAUerhns nad BLAUKSMITH'S 'T'UY nn . 12 nguru

Lsmmsnm) 1844,

JOSEPH C. TODD,

(Formerly of Todd & Raﬂ‘er;{) ENGINEER audMACHIN-
I8T. Hemp, Jute, Rope, Oakum, and -Bagging

: Machinery, Steam Engmes. Bm ers, etc.  Also Agent for
: the celebrated and improved Rawson & Rittinger Hoist-
" ing Engrine, 1 will furnish specifications and estimates for
s il kinds ot Tachine ry. Send for descriptive circular

I and price. Addre: s
i C. TODD,
I 10 Bnrclny St.. New York, or Pnterson, N. J.

. COMPRESSED AIR MOTIVE POWER.—
With drawings and particulars of the most recent prac-
tice. The locomotives worked by compressed air,in use
in St. Gothard Tunnel Works, with dimensions, etc. Five
- englravmgs SUPPLEMENTS 1 and 2.
. (N

Price, 10 cents
eac

Improvement in style. Reductlon in
Hru-m. April20th. Small Engine Lathes, .
1icle Rests, Tools. ete. Also Scroll and
Circular Saw Attachments, Hand Plan-
ers, ete. Send for Catalogue of outﬁts
for Amateurs or Artisans,
WM. L. CHASE & CO.,

95 & Y7 Liberty St.. New York.

patch System used in Paris. With description and 12
1llust§at1ve figures. _Contained in SCIENTIFIC AMERI-
CAN UPPLEMENT, No. 24. Price, 10 cents.

i Steel Castings,

From !4 to 10,000 1bs. weight, true to pattern. Aninvalu-
able sudmtitute for forgmgs, or tor ma}leable iron cast- -
ings re ulnug reat str@n? for circular and
e 1t re GBS TER ST hal, CALTING COMEANT.
VELINA STREET, PHILABELFPHIA, PA.

WI STMINITHE, MD,, P()R 1‘;b :

4 180 revolutions per minute, .
(i pehic feet of air at 11 1ba, pres- |
Aldr, in .

COMPRESSED AIR PNEUMATIC DIS. ®

[SEPTEMBER 8, 1877

THE TANITITE CO.,
: STROUDSBURG, PA.
VEMERY WHEELS AND CRINDERS.

A §I§DIERINTINB PRESS

tacawdy, envelopes, ete., equ
Jarvper gizes for largewcrk
S Lk yunr e frrmh J and ekvertising and
sare makel,  FRveekient spare hour amuse-
went far whbil or young. Orit anbemade
meney niaking business anyahere. Nend
3o, stuinpe fur large catalgee 1o

RKRELsEY & €O, Munutacturors,
Ieuden, (;nm.

-5

HOME MADE TELESCOPES. — DIREC-
tions for their construction, with engravings showing
the proper arrangement of lenses and tubes. By Prot.
Van Der Weyde. SCIENTIFIC AMERICAN SUPPLEMENT.
No. 1. Price 10 cents.

Paints, Roofing, Steam_Pi Boller Cov=
ermgs, Ste:un Packing, Shea Aci&, anad
{ Watei Coatings, Cements, ete. Send for Samples, Il-
{ lustra d atalogues, Price Lists, etc.

87 MMAIDEN LANE, NEW YORK.

'Mill Stones and Corn Mills.

W m.rkv Uurr Mitistones, Pertable Mills, Smut Ma-
Ueltines, Packors, MilY Pickse. Water Wheels, Pulleys, and
1. -mriauy adafiited L4 Fleur Mills, Send for

U,
=10 U
J. T. NOYE & SON, Buffalo, N, Y.

Diamonds > Carbon
and Shaped Diamond Carbon Points, indispensable for

cTrueic g Wgery Wheels, Grindafunes, Hacdesed Stoel
stind Patier Calonidoer Raiter rillingg, I’lanm;_x: Ao haling
Y.

and :-suwmg.\:t{mn, J. KInS0UXN, B Kadsan BN
\‘\'UOUWORTH SULPACK 'LANRRS, k-|2.J

ol Matchers, 3. H. G,
PMtroet, Now York.

re and’

|)r"

Planers
HILLE, 1% Chambera

MACHINISTS’ TooLs.

W AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &ec.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

ROCK DRILLS WORKED BY COM
prossed Air —Ry L W. Tendreed, OB Deseription of
the mudt recent and best practice. SUPPLEMENT No.
20, I'riee, 10¢onts,

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B. FRANKLIN, V. Prest. ] M. ALLEN, Pres't
1. B. PIERCE, Sec}'

:TORPEDO VESSELS. BY Mr. DONALD-
: SON. A valuable paper, ]ately read before the United
Service Institute.  Eelmg a full exposition of the Tor-
)edo-boat 8 ystem, fromthe ear iest effortstothe present
ime. Givi dimensions and_performances of the
several sizes built by ‘I'hornycroft Bros. tor the various
* governments, highly interésting triak ‘'of these boats,

Contained in SCIENTIFIC
79. Price 10 cents. To

does used. 1 illustration,
AMERICAN SUPPLEMENT NO

be had atthisoffice and of all newsdealers.

ROCK DRILLING MACHINES
AIR COMPRESSORS:

MANUFACTUREDBY B0 piciRock Dritt Co..-
SEND FOR PAMPHLET. FITCHBURGMASS.

'ATEEL — ITS MANUFACTURE AND

‘Working, Constitution, Qualities, Tempering, ete. With
14 illustrations. By D. D. Chernoff. A most interestingand :

bracing the latest contributions to the general knowl-
edgeof the subject. SUPPLEMENTS Nos. 36 and 37.
Price. 10 cents each.

HOW TO BUILD BOATS CHEAPLY. —A

series of plain, practlcal articles, showing how an g
telligent person, by following the directions, may ulld
: a boat with economy. Each article is a.ecompa,med by
drawings, diagrams, du‘ections, dimensjons, ete,

‘The Three-Dollar —Du‘eet on for constructxon.

' seven illustrations. SUP MENT No. 25, 10 cents.
The I‘Lve-Dollur Rowi h'ki \’ch full direotious
for oonstmc jon. ~ Thirfeen ilustrutions. SUPPLE-

MENT No. 26. Price, 10 cents.

The Fowrteen-Dollar Sailing Skiff. — With fourteen
illustrations. Full directions for construction of boat,
centre board, rudder, mast, sail, etc.
SUPPLEMENT No. 29, ~ Price.10 cents.

The Tuwelve-Dollar Row Boat.—Twenty-five illustra-
tions. Illustrates the construction of a gravelut ribbed -
hoat, light weight. Shows the method uf securing good !
lines, how to bend and arrange the ribs, dimensions of
all the parts, and directions for construction in full.
Contsined in SUPPLEMENT Nos. 30 and 32. Price,
10 cents each—20 cents for the two.

The Sixzteen-Dollar Faily Boat.—With seven illustra-
tions. Tables of measures and full directions for con~
struction. A
Lainel in

Contained in

PELEMENT No, 36, Prive, 10 conts,
T he b - Lttty W Ritehall Feone Tiont . With three
! illustrations, Tables of measures and full directions
for construction. Contained in SUPPLEMENT No. 37.°
Price, 10 cents. This number also contains fourteen
excellent practical rules for the management of sail
- beat s, by an experienced sailer.

Fifteen-Dotlar Sailing and Rowing Canoe—With
elghtillustrations including perspective of double sail
rig. Tables of
struction, SUPPLE . 39.

Thirty-Dollar Y acht. —Wlth ei|
cluding lperspecﬂve of sail rig.
and full directions for construction.
SUPPLEMENTN 42, Price, 0 cents.

The whole or any desired gingle number of above
SUPPLEMENTH, containing the Boat naners, to be had at |
ihis office nnd of all newwidenlers. Friee, l} cents per
copy or one dollar for the wntire gerles of ton numbers.
Jg Threchundred-Dollar entre-bourd Focht —With ten
illustratlons. dimensions, and directions for construction. ;

- A fast and serviceable vessel. SUPPLEMENT No. 67,
l relating
to

ce, 10 cents.
ht illustmtlous‘ in-
ables of dimensions
Contained in’

Price 10 cents. The entire series of 10 numbers,
boat building, sent for §1.

© 1877 SCIENTIFIC AMERICAN, INC

and experiences in war, and a description of the torpe- .

valuable treatise, full of important information, em- :

handsome and commodious boat. Con-‘

dimensions and directionsin full for con-
MEN

Scientific Americaw,

The Most Popular Sclentifie Paper in the World,
THIRTY-SECOND YEAR.

Only $3.20 a Year, including Postage. Weekly,
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
| teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
represerting Engineering Works Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

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 present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. [Itis 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 subscriber in the United States
or Canada, on receipt of thiee dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00,

Clubs.,—One extra copy of THESCIENTIFIC AMERI-
. CAN will be supplied gratis for every club of five subscribers
j at $3.20 each; additional copies at same proportionate
i rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
| of THE SCIENTIFIC AMERICAN SUPPLEMENT willbe sent
1 for one year, postage prepaid, to any subscriber in the
! Dnited States or Canada,on receipt of seven dollars by

: the publishers.
I
The safest way to remit is by Postal Order, Draft, or

Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray,but isat the sender’srisk. Address all letters,
and make all orders, drafts, etc., payable to

MUNN & CO,,

i 37 Park Row, New York.
I

NOTICE TO FOREIGN SUBSCRIBERS.

' The new Postal Union now offers special facilities for
' the regular and speedy transmission of the SCIENTIFIC
AMERICAN direct from the otfice of publication in New
" York to subscribers in foreign countries. The subjoined
table exhibits the yearly subscription prices of the
SCIENTIFIC AMERICAN and SUPPLEMENT in the principal

, forelgu currencies, payable in advance:

The prices nre
for one year's
subserlpuon, in-
cluding the post~

age.

SCIENTIFIC
AMERICAN
AND SUP-
PLEMENT.

For For
SCIENTIFIC SUPPLE-
i
|

AMERICAN.: MENT.

Austria .

erman Emplre
Great Brltaan
" Hollanc..
Italy.
Norway
Russie

wed
Swntzerland

The best way to remit is by Postal Order. Make the
: order payable to MUNN & CO., New York, United States,
and forward the order tous wlth the nameof the sender
and theaddressto which the paper is to be mailed.
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,

l New York.
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