
RATES OF ADVERTISING. 
Back Page - - - - - - - $1.00 a line. 
Inside Page .. - - - - ..  75 cents a line. 

.b'ngravlngs may head adv8rtisem,ent8 at the same rate fer 

., line, by measurement. as the lette1··pres8. 

TO INVESTORS. 

The Northern Pacific Railroad Com­
pany having determined to close its 7·30 
First Mortgage Gold Loan, and thereafter 
to pay no higher rate of interest than 6 per 
oent on further issues of its bonds, TIlE LIM­
ITED RK\IAINDER OF TIlE 73-10 LOAN IS 
NOW BEING DISPOSED OF through the usual 
agencies. 

'T":.is affords a desirable opportunity to per. 
sons wishing to reinvest July interest or 
dividends. 

The Company now has 1U0re than ;'300 
miles of its road built and in operation, in· 
cluding the entire Eastern Division connecting 
Lake Superior and the navigation of the Mis­
souri HiveI'; the work of construction is pro. 
gressing satisfactorily; the Compltny has 
earned title to near ly Ten Million An-es of its 
Land Grant, and sales of lands have thus far 
averaged $(i.66 per acre. 

All marketable secnrities are receive<l in 
exchange for Northern Pacifies. 

JAY COOKE & CO" 
20 Wall Street, New York. 

BAIRD'S 

METALS & METAL WORKING, 
Bauerman's Metallurgy of Iron. 12mo. $2.50 
Blinn's Practical vVorkshop Companion for 

Tin, Sheet Iron and Copperplate Werkers. 100 illustra· 
tions. 12mo ........................................... $2.60 

Bell's Chemical Phenomena of Iron Smelting. 
An Experimental and Practical Examinall.on of the 
circumstances which determmc the Capaclty I)f the 
BJastFurnace the Tempcrat1.�re of the Air. and the 
Proper Condidon of the Matenal to be Operated UP,?D. 
By 1. Lothian Bell. 8vo .............................. �o.OO 

Byrnes' Practical Metal Workers' Assistant. 
A new edltton, to which is added an Appendix, cell­
tailling the Manufacture of HUBsian Sheet Iron; the 
Manufacture of Mallcablc Iron Castings, and Improve­
men t in Bessemer Steel. With over 600 engravings. 
8vo ..................................................... "'7.00 

Guettier's Praotical Guide for the Manufac­
ture of Metallic All0Ys. Comprising their Chemical 
and Physical PropertIes, Preparation, Compos itt on 
and Uses. 12mo ...... ................................. $3.00 

Landrin's Treatise on Steel. 12mo. $3.00 
Larkin's Practical Brass and Iron Founders' 

Guide. 12mo ....................................... ... $2.25 
Napier's Manual of Electro.Metallurgy. Illus· 

trated. 12m 0 ............................ .............. $2.00 
Overman's Manufacture of Steel. 12mo. $1.50 
Overman's Moulder and F ounders' Guide. 

Illustrated. 1�mo ............................ ........ $1.50 
Osborn's Metallurgy of Iron and Steel. 'rheo. 

retical ano Practical, in Sll1 its branches, wtth special 
reference to Ammican Materials and Processes. III us· 
trated by numerous large folding plates and wood en· 
gravings. 8vo ........................................ $12.50 

Perkins and Stowe's New Guide to the Sheet 
Iron and Boiler Plate Roller ......................... $2.50 

Phillips and Darlington's Hecords of M ininO' 
and Metallurgy. Illustrated. 12mo ................ $2.iXJ 

Percy's Manufacture of Hussian Sheet Iron. 
�. h�� .......................................... �� 

Hoseleur's Galvanoplastic Manipulations. A 
Practical Gutde for the Gold and StIver Electro-plater 
and the Galvanoplastic Operator. 121 engravings. 4% 
pages. 8vo ............................................ $5.00 

Schinz's Reeearches on the Action of the Blast 
Furnace. Illustrated. 12mo ........................ $4.25 

Strength and other Properties of Metals. Il-
lustrated by25 large steelplates. 4to .............. $10.00 

Tables Showing the \'\'eight of Hound, Square 
and Flat Bar Iron, Steel, &c., by measurement .... 63c .. 

Urbin and Brull's Practical Guide for Pud-
(lllng Iron and Steel. 8vo ........... ................ $1.00 

Vaile's Galvanized Iron Cornice Workers' 
�l���:Ai ����e

t
:��18�n��rl��Uj;�!ft��n�

n 
f ��

y
�1f k���ts

t
�i 

platn and circular work. Illustrated. 4to ......... $5.00 
\Vatson's Practice of American Machinists 

and Engineers. Illustrated by 86 engravIngs. 
12mo . .................................... .............. $2.50 

Warn's Sheet Metal Workers' Instructor, for 
Zinc, Sheet Iron . Copper and Tin Plate Workers, with 
jnstructions for Boiler .Making, &c. 8vo ........... $3.00 

\lTThe above, or any of my Books, sent by mail, free 
of postage, at the publicatioJI prIces. 
A�1 ng0Il�� f1\i'1f1fS01c¥::.'fuL��g�� 8����:t
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to any one who win fUrnish his address. 
HENRY CAHEY BAIRD, 

406 WfL�J�
I
S'\�f���J�ff��\Phia. §TEAM AND THE STEAM E;'ILHNl!.:; 

Land, Ma ine and Locomotive. By Henry Evers, 
L .D. 18mo., cluth. Illustrated .............. ...... $1.60 

D. VAN N0STRAND,PUBLISIIER AND I:lIPORTER, 
23 Murray St. & 27 "Warren St., New York. 

'* * .. Copies sent free by mail on receipt of price. 

STAR EARTH CLOSET CO., 
Oifer f;?sl?ee&eS���r CL�;� in��komket. 

1 dtlrlifit �mtritau. 
INVENTORS 

WHO WISH TO REALIZE PECUNIARY BENEFIT FROlU THEIR INVENTIO NS 
(whether patcnted or not). el tller by sale of thc r rights,or pa.rt.nCl'ship with capitalists, are invited to seud for our 
explanatory cfrcular. Many valuable labor-saving inventions arc lying dorma.nt which might realize a. fortune for 
their owners, If brought properly before the publJc. N. y.1;;XPOSITIUN & M'F'G CO., 52 Sro .dway, N. Y. 

Niagara Steam Pump. 
CRAS. B. HARDICK, 

23 Adams st .• Brooklyn. N. Y. 

PORTABLE STEAM ENGINES,COMBIN-
ing the maxtmum of effictencr, darab1lity and econ· 

omy, with the mtntmum of weig-h and price. They are 
widelY and favorably known, more than 1 ,000 being in 
use. All warranted satisfactory or no sale. Descriptive circulars se¥k'ku /P&l\'l.�l"BiE�dgO'.

ss
L"wrence. Mass. 

Liberty st., Nt::w York. 

NEW YORK STEAM ENGINE CO, 
MANUFACTURERS O F  

Machinists' Tnols 
OF AI.L nESCRIl'TIONS, 

98 Chambers St. NEW YORK. 

Maryland Institute, Baltimore, 
26th ANNUAL EXPOSITION, 
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�g t�Se 1����t��1���

s
M
a
a
n
c11��,��IJl:�����e�' �l� �?��;; 

Machinery, 
Wood and Inm Working of every kiud. Leather and 

Rubber Belting, Emery Wheels, BaJjbitt Metal, &c. 
GEO. PLACE", CO., 121 Chambel s St. N. Y. 

Sturteva.ntBlowers. 
II0f every size snd desc���'WG

�o�r.:tSi1l &;''dlf.n(l. - 121 Chambers Street, New 'york. 

Rir��gfth�ta ��l�� ��i:h���:;'I�fruhe�'I�'�fg��t�:��n�r����� 
III use, renders it undonbtedlv tbcmost economical. We 
are also the sole mallufacturersof the CELEBRATED COL­
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etf'.., 
of themostapproved styles. Pricel1stsmailed on appl1· 
cation to 

Try otreet, 2d and S�����I�,LA3.�b��il��". 
190 S. Canal st., Chicago. 

;::rStocks of this Shafting in store and. for sale b) 
I"ULLER, DAN A & FITZ, Boston, Mass. 
GEO. PLACE & CO'c126 Chnmbera _treet, N. Y. 
PT1?,HCf1: &; \VHA l .. T'\G. ,rilw�u\.rp.e. W1R. 
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MACHINERY 
NEW Rnd 2d-I1AN·D.-· 

Se� d for Circular. ClfAB. PLACE 
, & CO. 60 Vesey st., New YOl·k. 

Andre�v's Patents. 
Noiseless, Friction Groove.l, or Geared Iloist­

ers, suited to every \vnnt. 
Safety !Stol'e Elevators. Prevent-Accident, 

Rot,e. Belt, and EngIne breah . • 
Shnol{c .. llnruiug Safety Boilel'!'!. 
Osclllating Engines, nouble and SingIe, 1-2 to 

100-IIol'se power. 
Centl'ifngal Pumps, 100 ta 100,000 Gallon. 

Nf�(r:����t:i; 61
r���el :'Cr:.':l, iG:·�rn�������Ji�h� 

out injury. t!��}�� tc����f
;:
��.t8?nrnb]et Rnd Econonlical. 

WM. D. A��w.:�s�r�l;�New York. 
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WORKS. 
Stationary and Port�ble Engines, Superior Balanced 

Slide Valve, all k11ld BoilerA, CIrcular Sawmills, Farm 
EIl�ine8. For Illustrated Circular, PrIce 1,ist, &c., 

Address FmCK & CO., 
'Vaynesboro',Frallklin Co., Pa. 

1832. SCHENCK'S PATENT. 1871. 
lVOODWORTH PLANERS 

so important in its use or application as to supplant all 
others prcviously used for the same pllrpost: in Rome 
brfl,llch of the useful Arts. Circulars contatning full 
particulars furnished 011 application to the Actuary. 

C. W. BENTLEY, 
President and Chairman Exhibition. PATENTS Sold on Commission. Send for t�l��;:s�:J:e�
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Sj1droG. �8ur�'lfdl!' Circular. E.lI.GUHlS & CO., 84 B'dway, cr. Wall St. SON S. )Intte.wan. N. Y. and 118 LiberlY St., New York £iIVIL AND MECHANICAL ENGINEERING AT 

) the Itensselacr Ilolytechllic IUl'ltitlltc,Tl'oy, 
.Y.-Illstruction very practical. Advantagetl llllsur­

pH-ssed in this country." Graduates obtain excellent posi· 
tions. He-opens oept.17th. "For the Annual Register, con· 
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BUILDERS, 
By subscribing for the AMERIOAN BUILDER, you get in 
one year for $3.00 more than double the quantIty of 
architectural designs found in any ten dollar book; and 
;::�K t�tse f�\�Vo�i: �� ��r :niiJr���CC�A�t�s °D. ttlI

Kf�� 
Publisher, 2! :�\1urray Street, New York. 

Patent 'Voodwol'th, Daniels and Dtmenston Phners. 
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Heads and Antirriction Cutters and the ,/\'ew England 
Baud Saw. Manufactured by R. BALL & CO., Worces· 
ter, l�lass. Salesroom 1"1 Chambers & 103 Beatie Sts., N.Y. 

$5 Gem Printing Press, 
BusnrESS MEN. do YOblr own printing'. 

RgzfJ c;,�� i�k�6�m�irc�1a�O
i
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printing to the man ufacturert 
PENFIELD & CO., "'V. Meriden, Conn. 

IMPROVED FOOT LATHES. SELLING 
Everywhere. N. It BALDWIN, Laconia, N.H. 

TODD & RAFFEHTY STEAM ENGINES 
and Boilers f{Jr Sale-One 15x30 tn. Cylinder. with 

80 H.P. Tubular Bofler and 1ixture8 complete, in perfect 
Grder-and one llx'M in. Cylinder, with 30 H.P. Tubular 
Boiler, Pump, Heater, &c., complete, has been Hsed only 
stx months. Address J. C. TODD, Paterson, N. J. 

GLASS �l\IfO ULDS for Fruit Jars, Patent 
Lamps,.ll'.L Bottles,etc., made by It BROOKE. 14 

years at White anll Centr� Streets, New York. The short· 
est and cheapest may orderdirect of Mould Maker. 

J1r' PARTICULAR ATTENTION paid to MOULDS for 
INVENTOl{S. 

Iln deufrc&" alrfiluler. 
�ieje grojie unb tf)otige (Hane unjrcr �c� 

tJiilfcnmg mad)en mir bcjonber� barouf 
JUfmerljam, baB unjre IYirma curd) H)re mn-
6inbung mit Iillaj[)ington unb bell cmo\JiiijdJCll 
.pau\Jtftdbten, lJcjonbm $ortf)vile 3nr �r[an· 
gung uon ill. unb nU{l[(inbiicf)cn ljJatclltcn 
bictet. 

3ebcr G'rfinber, gleidJbic[ Illeld)er !/Cationali. 
Hit angc[)iirig, ift burd) bie l iberalcn 'l.'atcntgc. 
le�e bcr $creinigten if3taaten 3llm 'l3atent\cf)ul,j 
fUr G'rRllbnngcn omd)tigt. llnjre i)'irma i� 
bmit, gcftiiilt aUf 26jii[)rigeG'rfa[)rJ!ng, bentjd)e 
G'rfinbcr jcbcr 3dt 3U ocratl)en unb oll m5Bigw 
'l3rciicn raid) uub \JiinftliLf) $atcnte 311 erlungcn. 

�ie �cllt\d)c !Section ift in bcn .p,lnben 
fii[)iger bcuticf)cr 3n!Jenicure, � ... eld)e ill bel' 
DfRce pcriiin!icf) mit G'rfinbml t1crfd)ren 
UJerben. 

1ler "Sciellti£c American" l1.1irb ill j dnen 
\0pnltcn bie bcbeutenbcren G'rRnblll1gen be� 
\pred)CII. 

([omjpollbena erbetcn unb prompt !ieant· 
mortct. 'l3amp[)lcte ill bcutlcf)cr 0prncf)e Iller, 
ben aUf $��langen franco 3ugcjanbt. 

2tbrejfire: 

'g�uun & go., 
"Scientific American" Patent Agentur, 

3 7 �(ltf mo\U, . 
New York City· 

1:> Ol<JHK'S W A'rUHMAN'S 'l'IME DK· 
-) TECTOn.-Important for aL large Corporatiolll 

Rnd �h.nufacturll1g concel'ns-capaule of con troll in; 
with the utmost accuracy the motion of a watchman or 
p3-tl'olman, as the Burne reache9 different stations of his 
beat. Send for. Circular. J. E. BUERK, 
N.H.-This detector i. c�V�;"�O£yl'�o
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Parties using or selling these instruments without au· 
thorityfrom me will be dealt with aocording to law. 

WOOD. WORKING MACHINEHY GEN. 
erally. Spectalttes, Woodworth Planers and Rich­

I3rdson's Patent ImVl'oved Tenon Machines. 
Central, corn�Pi�o

F�R¥iY �tWl':�rR��ARDSON. 

OTIS' 
SAFETY HOISTING 

Machinery. 
O TIS, BROS. &; CO., 

NO. 348 BROADWAY, NEW YORK. 

AND PUNCHING 
DROP PRESSES. 

WOODBUHY'S PATENT 

Pla/ning and Matching 
and MoldlDg Machines, Gray & Wood's PlanerF., Self-onmg 
Saw A.r�.

O�: �g6£t�,r wo01 :ti���1J�����,
e
Sl.' Y. ; 

Send for Circulars. 167 Sudbury street, Boston. SHINGLE AND BARREL MACHINERY.­

Chj1.1e���igi��� ��;�e�
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nl1d Stave .Jointers, Stave EqUt� lizers) Heading Planers, 
Turners. &c. Address TREVOR & Co .. Lockport. N. Y 

'You ask WHY we can sen Fi\,st 
Class 7 Octave Pj;�l108 for $290? 
We answer-ltcosts less thau $300 make $600 l'iano SOlll 

aU of wbom make 
profit. We lmve 
ship direct to fami­

alld warrant 

rrO FOUNDERIES, Factories, Hopewalks, 
&c.-For sale or lease, blocks of Lots.with bulkhead 

waterfr ont. Low prices}eaRyterms. S.B.SCHIEFF:E.LIN, 
15 East 26th Strect, Ncw York. 

FOR SALE--The right to manufacture and 
Sell the l"latent Stave Gratn Bd-skets 1n the States of 

OhIo, Pennsylvania., and New York. Said Baskets pro­
tpcted by numerous patents tssued to Hornce C. Jones 
and others. G. I. BRE WSTER, Appleton, Wis. 

.
nUSlNESS-That will make your fortune. 

) Address, EUREKA POHTABLE TABLE CO., 713 
Olive titl'eet, St. Louis, Mo . 

C. F. R I CHARn S(JN, 
MANUFAUTUHEH UJ!' HAND LATHES, 

ATHOL, .MASS. 

ROPER HOT AlB. 
ENGINE COMPANY. 70 New Church St.,New York. 

\VIIALEN 'l'UREINE, No rIsks to purcnaser 
Pdmphlet sent free. SETII WUALEN.Ballston Spa, N. Y. 

W
ANTED! Ag-ents to sen OUr Hubber Stcmps and 
other Novelties. Address U.S.MANUF ACTURING 
COMPANY. 97 W. Lombard St .. Baltlmo;e, Md. 

o·INYE N T O RS 
�� MANUFACTURERS �'" .-'Jt',..,�. . ' of.�-.... " .;s.� , ..;" .. _-; � _ -'� ... -.. ... 

The Managers of the 42<1 Exhibition of the American 
InsUfute, of the City of New York, beg to announce, 
that the Exhibit.ion Buildings on 2<1 and 3d Avenues and 
63d and 64th Streets, will be open for the recep tion of 
heavy ]\[achinel'Y Aug-ust 18th and for other articles, 
September lst1873. The Exhibition "ill be formally 
opened September 10th. 

For part.iculars, address H General Superintendent, 
American Institute) New York}' 

To Electro-Platers. 

BA1"l'ERIES, �HEi\nCALS, AND MATE· 
_ RIALS. in sets or stn2:1e. with hooks of 1nstructit>n 
i�� ��r�:1JJ;��c��1�f:n�tl::!,n�Jd���t,

S
J�;\��: lIk".:'s�: 

Illustrated ca1alogue Rent tree. 

PAGE'S Water Flame Coal Lime Kiln, with 
coal or wood. No.1 Soft White Ltme or Cement, 

with useof wllter. C.D. PAGE, Pateutec,Roc))ester,N.Y. 

© 1873 SCIENTIFIC AMERICAN, INC 

GEAR'S PATENT 

VARIETY MOULDING MA CHINE 
M;�Y:i��
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ted States Circuit COllrts. lafringel's who do nut make 
immediate settlements will be prosecuted. I MEAN 
BUSINESS. A. 8. GEAH, Sole M:1l1Ufacturer & Proprietor. 
Also Manufacturer and Dealer in all kinds of Macl1tnery 
and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 
Write for a Price List to J. II. J OIlN8TO � 

TERN 

Breech-LoadIng Shot Guns, $40 to $300. Double Shot Gun�, 
$a to $150. Single Guns,,3 to $20. Hilles, $8 to $75. Hevol· 
vcrs, $6 ttl $25. Pistols, $1 to $8. Gun �laterial, Fishing 
Tackle, &c. La'rge ai8C01/,nts to (lenle1'8 or CLUh8. Army 
GUllS, HevoIYcl's,etc., bought or traded for. Goods sent 
by express c. O. D. to be examined before patd tor. 
rj.,nOMAS S FLUID TANNATE OF SODA 

. removes Scalc from Roilers WitllOUt injury to iron. 
Price lOc. per lb. in Bbls. 50� lb .. X Bbls. 250 lb., J4 Bbls. 
125 lb. See SCIENTIFIC AlIIEIUCAN of May 3d} 1873, p. 280. 

1'XSTIMONIAL.-" WUm,ington, Del.. 6 mo. 1 6, 1873.­
N. Slwncer '1'llomas--Please Beud us a balf banel of Tan­
nate of Soda. The quarter barrel that we got appears t�) 
have done more good than anything else has done in the 
same length of time before, and we hope perseverance 
in its use will clear the scale otr com pktely. 

Hespcctfully, JOSEPU GANCROFT & SON." 
Address orders to N. SPENCER THOMAS, Elmira,N.T 

$72.00 EACH WEEK, 
Agents wanted everywhere. Business str1ctly legiLhnate. 
Particulars free. Address, J .  WORTH & CO .. ot. Luuts,1\io. 

Improved 

THOMAS LEFFEL. 
siZ(l 

gate. 
ualled 
small 

& HKHCIIELRODE 
MANUF ACTUmNG CO.MPANY, 

Dayton, Ohio 
Send for Circular and llrice List. 

1\1· ACHINEHY of all kinds, New and Sec 
.1 ond Hand, bought and sold by S. C. HILLS, 5 
Courtlandt Street, New York. 

THE" PHILADELPHIA" 

HYDIlAULIC JACI(. 

PISTON guided from both ends; all working 
parts guarded from dust; Single or double pumps, 

Cy:UIlUCI'�� shafts, rocker arms, pistone, etc., enttrely steel. 
No. 14 j)j. 5th st·'TPhiladelphia. 1 PHILIP S JUSTICE No. 42 ClJJJ st .. l'ew York. ( . . 

lU'ASON'S PA T'T FHlCTION CLUTCHES ill. are manufactured by Volney 'Y. Mason & Co., 
Providence, R. I. Agents, L. B. BROOKS, 60 Clilf street, 
New York; TAPLIN, RICE � CO .. Akron. Ohio. 

. " IRON IIIIIIIl�.J WROU�HT 

. BEAMS & GIRDERS rrBl!J limon Iron Mills, l'ltt�bUl'gh, .Pa. 
The attent iOl-l of Engineers and Architects 1s collet! 

to our improved ""rought-iran Bf'ams and \i-IrJers (pat­
ented).lll whjch the compounr) welds between the stem 
and tlang&s, which have proved :-0 objectionable in thc 
old mode of manufaco:uring, are entirely avoided, we a.re 

gl'e£ared to furnish all sizes at terms as favora.ble as ca.n 
c��n��\ ���I���:I���·o�IT�}��Cr:.��
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" To Have C1"icket 
;: ��oRrb�,,����.i.IiJiiZe���E T���:r�:� I�G�fe{lfa �1�� 
paner-" THE CnI' KEt' ON THE HEARTH "-only $1 a year. 
A $;') CIIRO;UO F !tEE. Great success. 100,000801d. 
Hi pagcs crowded with freshest storIes, &c. 1Vill pay one 
General Agpnt in each {'ounty a mOllthlll cabh _"alary. 
Send $1 fo!' Agent's Outfit (chromos, samples, tel 'ns.&c.) 
A. ply now for t.cl'ritorl' We scnd this pa,I.Cl three 
mOll��t��' :1�;D�E4��ic�glg;��,

d
t���r��J�};y, N.Y. 

SITUATION WANTED-By It young man 
as Superintendent or Assistant in a Foun<1ry and 

Machine Shop. Understands the foundr} and pattern de-
y����� e�������!� \�lti l����S��fa lJl��l�ed 1!t:8Itg�nS%��I�� 
would like to go West. Good rnferellces. Address 

. H. 'V. A., Lock Box 16, No' Adams, Mass. 

100 HORSE POWER Horizontal Engine 
for Sale, at about one half its co�t. and but lit-

tle used. For de�:�.
ti¥Ai/3IRl�,cg�,1�{1�hmond. Va. 

< � to �I)O r�1'f1Ay1 AI:'f'!nhwantedl A.ll CN!.""�8o'W'nT"1n"�pe.,. 1PtI � ..J pie, oIeltllcl ilex,youugorolf1,makemorenlOuey.a 
work forllsin tlHlir IIpare momenta orall tIle �Ime thanat.a'lyth1nr 
tlu. F'uticuarO!rti'" .... ddreuG�e&IU1ue e.Co.,,!'QrtJ.o,l1d�"m� 
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