
In8m .. Page, earh insertion · • • •  'lli cents a line 
Baek Page, each insertion • • • •  $1000 a line . 

The above are charlZ"es per a�ate hne- -about ei2ht 
words per linc. This notice shows the width of the line. 
and is set in 8jlate type. EnlZravings may head adver ... 
tisements at the same rate per Rllste line. by measure ... 
ment. 8S the letter press. Advertisements must be 
received at publtcation office a8 early 8S Thursday morn ... 
Ing to appear in next issue. 
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RUBBER BELTING 1 Otis Eluctric Eluvator -ESTABLISHED 1855.- ALSO 

Sole ManuCaeturers oC the celebrated MONARCH and Manufacturers of the Standard .. 
MALTESE CROSS RED STRIP and MOHAWK Hydraulic ·Pa8senger and 

brand8 oC RUBBER BELTING. �'reigllt, Stearn and Belt 

THE GUTTA PERCHA AND RUBBER MFG. CO. ELEVATORS, 
Para Building 35 Warren St. New York. OtIs Brothers & Co., 

Chicago. !'!an Franci:"'o. l'ortlan�. Oregon. Boston. 3S Pm'k Row. New York· 

SCIENTIFIC AMERICAN SUPPLE· If you want the SIMPLEST and BE,.;T 
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invest. gate the U Handy." It is more com-
pact, and costs much less than any other 
Gate Valve. Write for Catalogue. 

The Lunkenheimer Brass Mfg. Co. 
1ti·17' E. 8th St., Cincinnati, O. 

THE :P REMIER CAMERA 
MENT. Any desfred back number of �lJe SClENTIlI'IC 
AMERICAN SUPPLEMENT clJn be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
tpe country. 
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T
HE PENNA. DIAMOND DRILL & MFG. CO. 
BlJtDSnOItO, PA., Builders of Hi�h Clas. 
�team Engines. Iliamond Dritling and General 
Machinery. Flour MIIl RollB Ground and Grooved. 

NEW MAIL 
IS THE BEST IN MARKET. New Grade. $100. 

·CUSHloN TIRES and 'l' ANGENT 
A!!�-7'1 

'--'-< 
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SPECIAL AGENTS. 
cmCA.GO. NEW YORK. PHILADELPHIA. 

THE STEAM ENGINE; IT'� PRINCI· 

��':"h���il.��Efei����t�:;l��:.,.a �u�lrn��boen·hittg� 
of the steam enlline. and discussing the principles upon 
whieh it operates and which limit its capacIty. With 2: 
figures. Contained in S<TE:"IOTLFIC Al\IERIC,'::,\, SUPPLE
MENT. No. tilSti. Prlce 10 cents. To be had at this 
office and from all newsdealers. 

PATENT STEAM-PIPE CASING 
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-FOR-
Underground Steam Pipe8 

A. WYCKOFF & SON, 
116 East Chemung Place, 

Tt:t!���e:D:idr:�e;��J1�:::�:� ELMIRA, N. Y. 
[niSTIMONI AL.l Wtet.,hntakers' TooZs. eto. 
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C��t'!JL<i:'E���T��%io�ioc�,i'Je��w1l�r�':f.ofl�e At-
tachment, purchased of you in March last, tllIs the place 
for which it was bought in eve,.,. respect. My work be
ing li",ht, I have not used more than one-fourth of the 
�':��i��e�aJ�l�b'i{ r l:����fo��� �g;:lr�h�o:��:r
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cltdmed it would do and then have enough left over for 
the wan "with ax to grind." The expense of running 
is also fully inside of your claim, and without excepti on, 
It r equire. the least care of any enl(ine of which I know. 

Yours truly. S. A. DALE. 
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THAN LEATHER. NO T A" ECTED BY WET DRY 

OR HEAT. SEND YOUR FULL NAME AND ADDRESS 
FOR PR.CE L.IST ANt:' ILLuSTRATIONS TO THE MIDGLEY WIRE BELTCO.BEAvEn�LLO,"t,�" '" 
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THE AMEaI�AN �tLL TELEPHr��E ��. 
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 
forllls of Electric Speaking Telephones in· 
frillges the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by i t or its licensees responsible for such 
unlawful use. and all the ·consequenceb 
thereof. and liable to suit tht'refor. 

POPE MFC. CO., 77 Frank"n Street, BOSTON. 
..... cII B""" .. : III Warnn St., HEW YORE, 291 Wabalh 

A_,CHICAGO. l'acto17.lIA.Bn'ORD. CONN, 

WORKING LOCOMOTIVES WITH 

�;����� �:r;;'��;�����: �r����·hO�� ���::Tet��� 
in the use of petroleum rf"fUSA as fuel on an unprece-
�:�leL".:-:.::: u�W:'o'l! 1;'j"':�t�it��;�sig}�f!\�:�' rri'�t�: 
EN1'IFW AMERICAN SUI'PLEME:<T, Nos. '69 and 
7',n. PrJce ten cents each. To be had at this omce and 
from all newsdealers. 

JAMES LEFFEL WATERWHEELS 
ENGINES, and BOILERS. 

:r A.�:::ElS LE��.EJL &; CO. 
FARLO ST., SPRINGFIELD, OHIO. 

11�a Liberty Slreet New York City. 

Simple of Manipulation. 
Plates or FIlms are used. 

The Shutter Is always set. 
PRICE $18.00. 

Send for Catalogue and copy 0 f Modern Photography. 

ROOHESTER OPTIOAL OOMP ANY, 
14 S. Water St., ROCHES'1'JO:R. N. Y. 

SEWING MACHINE MOTOR FOR AMA· 
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sufficient power to actuate a sewIng machine. With 11 
engravin,:s. Contained in SCIE.'\TIFIC AMERICAN 
SUPPLeMENT. No.7li9. Price 10 cent" To be had at 
this office and from all newsdealers. 

$85 \..o�e" Diamond Safety $85 
Diamond Frame. Steel Drop Forgings, Steel Tubing. Adjustable Ball Bearings to all Run· 

ning Parts. including Pedals. Suspension Saddle. Finest material 
money can buy. }I�inished in enamel and niCkel. 

Strictly high grade in every particular. No better machine made at any price. 
Bic'IIcle Catalogue Free. Send >ria; cents in stamps for aUT l00.page iUustrated catalogue 

of Gwns, Rifles, Revolvers, Sporting Goods oj all kinds, etc. 
JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 

ALUMINUM. AN INTERES TING DE. 
scription of: the vuriou8 methods of manufacturing this 
foett� cl������ ����trW;t�� ll�:�ecl,�I,;t'i.��re"J'r� 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 7'li3. PrJce 
10 cents. To be had at this omce and 1rom all news· 
dealerll. 

ESTABLISHED HALF A CENTURY. 

DARYIN'S J'. rI RE &.BURGLAR 

5AFE:S 
�AVE NI�J£,..ltfp�avEMEN1S 
NOt FOUND IN MAKES. OTHER "': 
THAT Will WEll REPAY AN 
INVESTIGATION 
By,TIt°·SEo��I�e. TO SECURt 
THE BEST SAFE 

.MARVIN SAFE CO. 
NEW YORK. PHILADELPHIA. 

LONDON. ENCLAND. 

NEW ��'��b�� Scientific B� Catalogue 
RECENTLY PIJIILISHliD. MANAGEMENT OF SILK WORM S IN 

we do the rest. OJ Our new catalullue containinll over 100 pages, includ. 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

T1'anSpaf'ent 
Films. 

For sale by all Photo. stock Dealers. 

THE EASTMAN COMPANY, 

InJl works on more than fifty di1ferent subjects. Will be 
mailed tree to any address on application. 

MUI'IN & CO., PUblishers SCientillc American. 
361 BroadwllY, New York. 

China.-A valuable and comprehensive llaper tran8lated 
¥g:'J��b�����:eO;

1l:'�� J'n"�h;ci:,�fi:JI�g�rA�lI�iYi': 
worm rearing. Contained in SC'IE!'TIFIC AMERICAN 
SUPPLEMENT. No. '7'li. PrIce 10 cents. To be hud at 
this office and �rom all newsdealers. 

SPOKES, 
Handsomest and Best Diamond 

Safety 
Sew:lIfY1' C'l1g�"!'i

i
�� Second· 

Also Sole N.JlW England Agents for 

LITTLE GIANT 
PRICE. $3li.OO. 

Only Bey's Safety with 8 
SpriDR Fork, preventing in .. "",;Ji!!.rjlll��� jury to ,oung riders from 

" ' jar and vibration. 

WM READ & SONS 107' \Vasbfnllton St. 
• , .BOSTON. ltIAS!!!. 
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EISTABLISHED 18.46. 

The Most Popular Scientific Paper in tlre'World 

Only lI!i3.00 a Year. IncludlnrPOlitage. Weekly 
62 Numbers a Year. 

Thi8 widely ch·culatedand splendidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and 8 larji!e number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. N()veltles in 'Mechanics. Manufactures, 
Chemistry, Electricity, 'Eelegraphy, Photography, Archi. 
tecture, Agriculture. Horticulture, Natural HiStory, 
etc. Complete list of patents each week. 

Terms of Snbscription.-One copy of the SCIEN. 
Tn'IC AMERICAN will be sent for one yeaT-62 numbers
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of thl'ee dollQ,.rs by the 
publishers i six months, $1.60 � three months, $1.00. 

Clubs.-Special rates for several names. a.nd to Post 
Masters. Write for particulars. 
The safest way to remit is by Postal Order, Draft, or 

Express Money Order. Money carefully placed inside 
of envelopes, securely sealed.. and correctly addressed. 
seldom goes 8&tray, but is at the sender's risk. Address 
all letter. and make ail orders. drafts. etc.. payable to 

MUNN & CO ., 361 Broadway. New York. 
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Idtuttfit �mtdtau luppltmtnt 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICANt but is uniform therewith in size, 
every number containing sixteen 1ar�e pages full of en· 
gravings. many of which are taken from foreign papers. 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week
ly, and incl udes � very wide range of content's. It pre
sents t;,he most recent papers by eminent writers 1n all 
the principal departments of SCience and the Useful 
Arts, embracing B iolo�y, Geolo�y, Mmeralogy, Natural 
History, Geography, Archreology. Astronomy� Chemistry 
Electricity, Light, Heat. MechanICal En�dneering, Steam 
and Railway Engineering, Mining, �hip Buildin2't Marine 
Engineering, Photography, '.rechnology, Manufacturing 
Industries, Sanitary Engineering. Agriculture, Horti .. 
culture, Domestic Economy, Biography, Medicine. etc. A 
vast amount of fresh and valuable information obtain. 
able in no other publication" 

The most irllportant Engineering Works, Mechanisms, 
Hond Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada,$5.00 a year; orone copy of the SCLENTIFIC AMER· 
ICAN and one copy of the SUPPLEMENT. both maUed for 
one year for $7.00. Single copies, 10 cents. Address. and 
remit by postal order. express money order, or check, 

MUNN & CO •• 361 Broadway, New York. 
Publishers SCIENTIFIC AMERICAN • 
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�uildiuQ <!Bditiou. 
THE SCIENTIFIC AMERICAN A RCHITECTS' AND BUILD

EllS' EDITION is il:Ssued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pRJl;es. equal to 
about two hundred ordinary book pages � formlng a 
large and' splendid Magazine of Architecture, richly 
adorned with elegant plates in colors. andwithotherfine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A speCial ieature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences, city and c�mntry, including those of very mod
erate cost as well 8S the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any Archi. 
tectural publication in the world. Sold by all newsdea.. 
ers. $2.50 a year. Remit to 

MUNN & CO .. Publishers, 
361 Broadway, New York. 

PRINTING INKS 
§tn41o� Catalogue. J!UCIlES7'En, N. r, 

The SCIENTIPIC AMERICAN is "rlnted with CRAS, 
ENEU JOHNSON & cO.'S INK. Tenth and LombMrd tliB .. PhUlIdelpbla,lIlId 47 Rose St., opp, Duane, NewYorli 
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