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T AUCHT BY MAIL. 
Over 50 Courses. 

We have helped thousa.nds to better positions 
and sal&ries. Send for free circula rs, sta ting 
the Bubject in which you are interested. 

THE INTERNATIOIIAL mRRESPONDENCE SCHOOLS, 
Box 942. Scranton, Pa. 

Roper's New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS . 

Thoroughly revised, rewritten and much enlar�ed by 
EDWIN it. KELLER, M.E., and <:L.AYTON W. PIKE, B. S., 
Ex-President of the Electrical Section of the Franklin 
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CARE and MANAGEMENT of an ELECTRICAL PLANT. 
Nearly 900 pa�es, ;�25 illustrations, over 700 main sub
jects, 2Z2 tables, and 645 questions most likely to be 
asked �hen under examination before being licensed as. 
an en
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Ful eat�Hii'I:dM�"i't'Y';b� \m}:e�,3.1iO. 
Send for Circular. 1022 Market St. , Pbiladelphia, Pa. 

"American-Hunnings" 
TELEPHONES. 

Transmitters, Magneto Bells and Tele
phone Switcbboards. Over 200.000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
orde>:'ing state length of line. whether 
sine-Ie line or metaUic circuit and number of 
telephones to be used on one line. IT'Send tor catalogue "S. A." 

AMERICAN ELECTRIC TELEPHONE CO •• 173 South Canal St •• Chicago, III. 

THE �E\V JIIClSTOI. COU�T .. :1t 
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repeats automatically. Sim pIe, accurate, durable. Special couuters to order. Jr Send for circular. 

C. J. ROOT, Bristol, Conn •• U. S. A. 

This b"ats Wind, Steam, o r  Hone Power. 
We offerthe WEHS'l'EK 2.76 actual horsepower 

GAS ENGINE 
for * 150. l .. s1l10 per cent discount for cash. Built 
on interchangeable plan. Built of best material. 
::\Iade in lots of 100 therefore we Can make the price. 
Box£'d for IIhipment. we4!:bt BOO lbs. Made tor Gas 
or Gasoline. Also Horizontal Engines, 4 to 30 h. p. 

WEBSTER MFG. CO •• 
1074 West 11ith St •• Chicago. 

�:�:�:IA��:�8!38B�I�1 �trGe��:d y��� i�1.: So. Peter and Lafayette Sts., New Orleans, La. 
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business. Ail' cushion base. Operated 
without poundinp;. Complete with die = .... _.LI:II and ink ready for use. t:r' Guaranteed 
for perfect work and correct time, or money 
refundRd. 27 Thames St •• N. Y. 

.,� TELE-SCOPE�N_COR CATALOGUE 
W.& D. MO G (Y. - . SAYO NNE: CITY. N.J 

The Pipe of the Century 
••• THE • •• "MAlLlNOKRODT" PATENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE, IS THE ONLY PIPE FIT FOR A 

GENTLEMAN TO SMOKE. 

Bowls of tbe Best French Brier, exceedincly 
neat and graceful in appearance, and cost no more than 
an ordinary pipe. 'rhere are no filthy stems to clean. 
and by a simple and effective construction. the pOison
ous nicotine juices are thoroughly absorbed before 
reaching the mouth, and a cool, clean and healthy 
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��l a�����ded if not satis-
Send for Illustrated Circular •• H. A." and prices. 
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Turret. H. P. Hurst . . .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . .  630.889 
'1'ype bolder. W. A. Fenn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.873' 
'1'ype mould. E. C. McFarland . . . . . . . . . . . . . . . . . . . . . . 630.917 
'1'ypewriter. G. S. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . 631.144 
Typewriter cipbograpb. E. A. Bofinger . . . . .  1;30,847, 630,8.8 
'l'ypewriters, carriage shifter and line spacer for, 

. J. M. Cramer . . . . . . . . . . . . . . . . . .. ' .................. 631,155 
Umbrella carrying device, S. McCrae . . . . . . . . . . . . . .  6::H.l72 
Union coupling. A. E. Dart . . . . . . . . . . . . . . . . . . . . . . . . .  63 1.004 
Unloadin" apparatus. W. A. & E. Ropp . . . . . . . . . . . . 601,129 
Valve. J. F� Batcbelor . . . . . . . . . . . . . . . .  ' ............... 631.141; 
Valve. J. '1'bummel . . . . . . . . . . . . . . . . . . . . . . . . .  , ......... 630.9,9 
Valve, electrically operated gate, L. J£. Walkins . . 6:11.2 :3 
Valve mechanism for engines, J. }i'. Mowatt . . . . . .  ti31.2u... 
Valve, reversible check, G. M. Crump .. . . . . . . . . . . . .  631,OOlJ 
Vebicle brake. F. P. Eddy . . . . . . .. .... . . . . .. . . . . . . . .  630,871 
Vehicle frame, motor, H. }1 .... Eastman . .. . .. .  , ..... 630,916 
Vehicle spindle attachment, O. F. Skinner . . . . . . . .  630,99,:)' 
Vehicle standard, 1'. H.. Carskadon . . . . . . . ... .. . . . . .  63U,858 
Velocipedes, etc., path for driving chains of, B. 

Ljungstro m ... . . . . . . . . ... . . ... ' ... , ...... , ........ 63L219 
�end�rg apparatus, coin operated, M. B. Mills .... 631,l1!J 
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VI se, 9u lC ·k �ctlOn. C. B. Campbell . . . . . . . . . . . . . . . . . . fi31.151 
Vo ltalC cel1, standar d, R. O. Heinricb .............. 631.044 
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Washer. See Glass or bottle washer. 
Watch balance, compensation, A. Borel. . . . . . . . . . .  631.103 
�:i�� g�:i:r,ST.I���t�8�n:.��. ���.���: �:::.::: ': ..... �I'.��I 
Wav� power, apparatus for utilizing, 'r. Red-
We�i��r' 'signiil 'i'ndi'cai,ii,' '1': 'A: &; H.:' ji: ii�oe'h: 631.178 

licb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .................. , 631.161 
Weaving coir-yarn mats, machine for, K. 

Walker .. . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  630.954 
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Well drilling tool jar. H. W. Rank .. . . . . . . . .. . . . . . . .  63l.1T7 
�g��L 

d
';l��' �dbo�'t.��t·························· 

630.892 
�fJ:roe;�

e
1.

b
1��I�n�: .�I.I.��:: ::::::::: :::: :::: ::: 2�1:��2 

Window glass, iHuminating, C. E. Manning . . . . . . .  631,220 
Wire winding machine. G. F. Matteson . . . . . .  r • • • • •  ti3O,OO7 
Wrench. See Pipe wrench. 
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Badge. C. G. Willson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.387 
Bottle stopper extractor. G. Koch . . . . . . . . . . . . . . . . . . .  31�398 
��i���i��le�j.r.J·il��:.:·.·.,·.:::::·.·.·.·.·.:·.·.::::::::::: �U1il 
Cuspidor. pocket. P. D. Pollard . . . . . . . . . . . . . . . . . . . . .. 31.397 
Engines. cylinder head for triple cylinder, C. L. 

Mayhew ........ .. ............ ................... 31.412 
Engines. cyJinder piece for triple cylinder, C. L. 

Maybew . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . .. 31.411 
Entry sheets, skeleton frame for, H. Swalley •..... 31,392 
Envelop blank. J. H. Bradley . . . . .  ... .. ... .. . ....... 31.391 
Fan for sewtng'machines, A. Weinraub . . .. , •••• . . .  31.40':> 
Game board. V. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.419 
Game frame, V. W. WIlson .......................... 31.418 
ii:� B�fn�F�M����:::::::::::::: :::: :::::::::::::::: �f:!�� 
�:��e�Ei�e�'d:kB�ir1ing::::::::::::::::::::::::: Rm 
r���hC1�i�c�ic�c�: ��ll��is:::::::::::::::::::::::: Ri:�� 
M:t�g �gi' o�'si�\\!�C��iicie, ·'V.· ii: 'Barbour::::::: gt:!� 
����kp�ec�: �crfJ':ggiiiY:::::::::::::::::::·"'::::·' �i:� 
Necktie bolder. D. Haslup . . . . . . . . . . . . ..•......... , .. 31.394 
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rai ne. . . . . . . . . .. ................... ................ 31.393 
Rail brace and tie pI ate, J. B. Wal ker . . . . .. . . . . . . . .  31.413 
Refrigerator. Young & Thompson . . . . . . . . . . . . . . . . . .  31.417 
Ruler, T. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.390 
Saddle pad. T. Padgitt . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 31,40\1 
����!::clr�r�i���1!��:.�·.�:. �.��e.�.::::::: : ::: :: gi:g� 
Speculars, supporting member for vaginal re-

tracting. C. J. Pilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,390 
Stove, gas. J. H. DIamond . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.41':> 
���h

O
b�t�i: s';iaJ�·c�l;�s��:k'�s::::·::::::::::.:: �1:!M 

��:�:�%o¥�iI��1���it��r·/:.��.��::: ::::: : : : :.::: �t:!� 
Vapor burner fmme. C. V. Best ... . ... .. . . . ....... . . .  31,407 
Waist. S. Floersbeimer ... . . . . ... . . . . . . . . . . . . . . . . . . . . .  31.425 

TRADE MARKS. 
Brushes. certain named, C. A. Kirkwood . . . . . . . . . . . 33.355 
��;�;iIJl:s �������rs 'the'ref�'r: siiloke'le'ss' pow-' 33.378 

de�,. Union Metallic Cartndge Compauy . . . . . .. . 33.388 
ChemlCal, pharmaceutical. surgical, dietetic, and 

�osmetic p.roducts and preparations, lchthyol 
GeseUschaft, Cordes, Hermanni & Company, 

Cotree. F. G. Alden ........................... �.� .�� jlU� 
Cosmeti.cs. Dr. J. Parker Pray Company . . . . . . . . . . . .  33,3;)8 
Cottop l:loods. Ely &. Walker Dry Goods Company 33.352 
�i�;�f:��:�1't �O�d����K���OW ·B·r·oi.b·er�:: : : : ::: ... �.�� 
lJ)lters an� filt�ring apparatus, H. Nordtme yer::: 3&387 
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:��;a�' ��J' rubber' boots: 'slioes:' �:rid 33,371 

sllppers. F. A. Seavey . . . . . . . . . .... . . . . . . . .  , ....... 33.358 Loti{ms, eye, Op�thalmic Remedy Company . . . . . . .  33.360 
MedIcal preparatIOn for certain named diseases 

Creed � Green . . . . . . . . . . . . . . . . . . . . . " .. .......... : 33,367 
Medicine, certain named proprietary, O. Lil1y-
Me�i6f�e:ion{C:L: R·.·S·arldoii: ' : : '.::: :: :::::: ::::: .. �.�� 
Oin,j,�ent .for certain named dlseases, Derm'a ' 

. erapm Company . . . . . . . . . . . . . . . . . . .  " .. . ...... 33.370 PIanoforte strIngs, It. C. Koch . . . . . . . . . . . . .... . . . . . .  33�*'6 Remedy for seasickness, certain. J. G. J. Mumler 33.368 Rubber shoes, certain named, Joseph BanIgan 
Rubber Cumpany.. . . . . . . .  ........................ 33 354 

SOOv for polishing silverware. A. M. Morrison . . . . .  33:384 
Solvents for gums and O1JS. chemical Common-

wealth �anufacturing Company . . .  : ............ 33,385 Sugar and SIrup. maple. A. A. Low . . . . . . . . . 33.330 to 3:1.382 
���;fcai���d:ie�: �k.·ii,· 'Pate:' iiiirke···&· Coo;.: 33,379 

pany. . . . . . . . . . . . . . . . . . . .  ... .......... ........ 33 362 
Syr�es and water bottles, fountain,·V.c. Valli ' 

oud . . . . . . . . . . . . . . ... . . . . . . . . . . . . .. . .. .. . . . ... . . . .. 33,361 
275 Canal Street, N. Y. Station Eo Philadelphi a .  
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Automobiles" .. 
dJ��t,�C�if�l�T�o Ail���:�t\;;n[O�n�aJeI!;I��99d� 
scriptions of various types of horseless vehicles 
This issue also contains an article on the mechan� 

���fl;���i�)��e ��?c�����it��raWingS of an auto-

The fullowing copies of the SCIF;N'l'IFIC AMERICA� 8UPP�EMENT give many details of AutomobIles of dIfferent types, With many illustrations of the vehicles, motors, boilers, etc. The series make a very valuable treatise on the subject. The numbers are: 732, 979, 993, 1053, 105., 1055 1056, 10.;7 1058, 1% 1075, 1078, 1000, 1082, 10133, 1099: 1100, 111:;; 1122, 117", 1.195, 1199, 1206, 1210. SUPPLEMENT No. 1229 contaIns 8 highly interesting article R'iving full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For nale by all newsdealers or address 

MUNN « CO., Publishers, 
a61 Broadway, New York. 

Company of America .. . .. . . . . . . . . .  "......... .. 33 389 
Wines, Wein Company" Kloster Ley " . . . . . .. . . . .  :: 33;373 

LABELS. 
U Bengal." for cotton goods, S. A. Crozer & Son 7 084 
u C3-lu<fbla'!l Cream Bread," for bread, cake, etc:; 

, 

U H' 
.' Melnberg ...................................... 7.087 

u H:���i��!�:n�. �����'a�e�������·. ·j: 'Cuiriminiis� �.%� 
"Natural BarUett Pears." for canned goods ' 
u 

United States Printing Company . . ... . . . .. . ... . . : 7,090 
Natural Green Gages." for canned goods United 

" States Print'mg Com pany . . . . . . . . . . . . . . . .  : ......... 7,089 
Natural P�ac.hes. " for canned goods, United 

H States Prmhng Company.. . ..................... 7,088 
Polar Queen," for cigars, American LithographIC 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ',... . . 7 085 
:: Takana�. " for soa�. Thay:er-Milne Company:. :�:: 7:092 

Turtle Club," for CIgars, B. Simons & Company 7 086 
.. Whitar," for soap, Clinton Soap Company . . . . . .  :: 7:091 

PRINTS. 
.. Dreydoppel's I.ock," for soap, M. D. Wood Print-

mg Company.. . . . . . . . . . . . . . . . .  ...... . . . . . .... . ••.... 158 
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r��� 10 cents. In orderIng please state the nam,e and number 
of the patent desired, and remit to Munn & Co. ,  361 
Broadway, New York. , Special rates will be given where 
a large number of copIes are desired at one time. 

Canadian patents may now be obtained bv the in
ve!lt ors for anr of the inventions named in tOhe fore-
ff��g��}C���dlt�� �g:l �;rl 

St��1if:l: ��;�.
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instructtons address Munn & Co., 361 BroadwaYt New 
Y Qrk. Other tWeJili PIIotllllt.ll lIIaf 6laQ be Qb�ed. 

292 Pages of �eading 
224 Illustrations 
18 Separate Articles THE 

PRICE •••• 

50 Cents 
ELECTRIC RAILWAY NUMBER 

of 

CASSIER'S MAGAZINE 
THE GREAT ENGINEERING MONTHLY 

CONTENT.s 
Electric Conduit Railways F. S. PEARSO N 
Electric Tramways In Oreat .Brltaln 

ROBERT W. BLACK"\\�ELL 

Building an Electric Railway LEMUEL W. SERRELL 

Overhead Construction J. G. WHITE 

The Development of the nodern Electric Railway 
notOt DR. CARY T. HUTCHINSON 

Some Early Traction History THORBURN REID 

Electrolysis from Railway Currents A. V. ABBOTT 

The nunicipal Ownership of Tramways in 
. O.eat Britain . . • BENJAMIN TAYLOR 

The Development of the Street Car JOHN A. BRILL 

Ralls and Rail Joints M. K. BOWEN 
Light Electric Railways DR. LOUIS BELL 

The Multiple Unit .system for Electric Railways 
FRANK J. SPRAGUE 

The Electric Locomotive GEORGE R. MAIR 

Polyphase Alternating Currents for Electric 
Railways . . Prof. DUGALD C. JACKSON 

The .selection of Rolling .stock C. F. UEBELACKER 

Storage Batteries and Electric Railways 
HERBERT LLOYD 

Electric Railways in America WILLIAM J. CLARK 

The City and .south London Electric' Railw'ay 
P. V. McMAHON 

Cassier's Magazine Is the aCknowledged author
it y on Englneerinr. Electrical and Marine subjects. 300 of 'he greatest engineerlrlg el<perts of th, world 
are amon � Its contributors. If y()U subscribe now, $3.00 for one year, $1.50 for 6 months, we will 
Include this number without e;x:tra charge. 
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.... W. ISERRE1.I. 

THE CASSIER MAGAZINE CO., 3 WEST 29th STREET, NEW YORK 
Foreign orders 6upplied at 2Shillingand6 Pence, post free, by The LouisCassierCo., Ltd., 33 Bedford Street, Strand, W.C., London, Eng.j 

23 Espl.n.de Road, Bombay, India; 61 Main Street, Yokohama, Japan; and 124 Queen Street, Melbourne, Au:trdia. 

'MODElS for inventors. Estab. 1867. catalogue. , GAS ENGINE WANTED-5 to 12 H.P. Ma} be 
J. C. SE YL, 181 Madison St., Chicago, worn out. as only certain parts are desired. SEYMOUR 

- AYRES, 1006 Johnson Street, Bay City, Micb. 
Dies with paraloyed edges last five times longer. Make 
smooth work. Ernst. 705 Summit Ave., Jersey Ci ty.N. J. I CE inA

. 
CHINES; Corliss Engines ..... Brewers' 

and Bottlers Machinery. THE VIL'1'ER 
WANTED A number of Mecbanical and Elec- MFG. CO .• b'99 Clinton Street, Milwaukee. Wis. 

• trical Moving Figures, Pieces and , . 
o • .  �--

Novelties for Window Displays. New or secoud-band. I���� 
Only l:!.�h-class novel and attractive feat�res deSIred. 11 � I BIX B Y W] LLIS, 1111 Walnut St., Kansas City, U. S. A. TYPE WHEELS. MODELS &.EXPERIMENTAL WORK�BMAU.MM:.HI.ERY 

A LARGE FACTORY, close to Boston, equipped _N_OVEl�IE�.Ik ETC. NEW 1'0 &TE"ctL WORU 100 NASSAU 8! N.". 

;1;�:r��tp�n��1�:. pr;ii1��r��a��R����I�\���ifaar�e�� 
ing and Annealing Furnaces. Suitable for the manu
facture of Automobiles. Would like to figure on whole 
or parts of motor vehicles. Address Confidence, Sci. Am .. Gi Brass Band � 

!nAb-uments. DrumA, UnttOI'mA 
& Supplle80 Write for catalog. 445 
'".,,""_ ..... ''''_ M.-

-

sic and Instructions for New Bandl. . 
LYON'" HEALY, . 

III! Ada ... S'-. ()HICAGO. 

50 YEARS' 
EXPERIENCE 

Anyone sending a s ketch and description may 
Quickly as.certain our opinion free whether an 
invention 18 probably patentable. Communica-
���is f�����ig��ft�e��;lfo���g���: ��t;�\��

ts 
Patents taken through Munn & Co. receive 

special not.ice, without charge, in the 

Sd�ntifit Jlm�ritan. 
A handsomely illustrated weekly. Larg:est cir
culatIOn of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & CO.36! BrOadWay'New York 
Brancb Office. 625 F St .. Wasbington, D. C. 

T U R· B'( N' ES ur Send tor Circnlar "M." JAS. LEFFEL & CO 
ISprinllfielil, Ohio, U. S. :A. 

CAPITALISTS ATTENTION! 
Improved Fire Escape, perfect. thoroughly tested, ab
soi utely safe. Put in every room. Clears the largest 
building in 10 minutes. Takes all weig:hts. Cheaply manu
factured. British patent for sale. Recently patented. 
For terms write E. Linde berg, Box 3M, Wadena, Minn. 

GAS ��fJ GASOLINE ENGINES 
WATER. MOTOR..5 

BAGKU� WATtR MOTOR CO NE.WARK N J. U. !> A 

W ANTED-First class man, not over � years of age, 
����rit

r���:r�r;b���fiF�� (U)�i��:����::\r��f 
City, employing five hundred (500) people eturaged in 
brass goods manufacturing. Must understand modern 
factory metbods. Apply by letter to Box 773, New York. 

INVENTIONS WANTED 
Wanted a Design for a Blacksmith Hand Blower to be 

manufactured on royalty. 'l'his blower must bave a 
�ositive blast and be an improvement upon those now 
on the market. J. Nebl, Main & Dock ;,sts. St. Loul!<, Mo. 

YOU CAN MAKE. $IOO.AWEE.K ! 
OWN YOUR OWN SHOW, COMP�E.TE. OUTrIT-$IOO. 

LIFE MOTION FIJ...M-S & MACHIN£.5 GREAT PASSION PLAY & SOO OTHER SUBJECTS 
1L-I..U5TFt CA,A .... OC.UE..:, P-Re:,.E. S.LUBIN,LARUST MFR.PHILAO£LPHIA P. A. 

Cement Property for Sale. -The most desirable 
property in the State of New York for the establish
ment of an extenslve Portland Cement Plant. An 
inexhaustible quantity of rock and clay of the best 
quality. Very desirable shipping facilities by railroad 
and canal. Address, H. McKie Wing, Glens Fall •• N. Y. 

PI8Ilning tile Jew BOllle 
Anyone contemplating tbe building of a new bome wlllllu'] the 

Building Edition of the Scientific American 
�f peculiar and absorbing i!lterest. This beautiful publication is 
lssued mOIJthly, and contRlns practical articles and suggestions 
on modern house building, together with a series of splendid 
plates, showing perspective views and floor plans of tbe mOEit up-
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pri�e to tbe intending butlder. Write to-day and send 25 cents for 
& SIngle copy. or '2.50 for annual subscription. 
MUNN &. CO., Publishers, 361 Broadway, NIIW York. 
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