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Inside IJ1n2'e� en.clJ' iJ1Sertioll- - - • 7a cents a line. 
linch;: Puue. each ill�ertioll .. .  � SLUtt a liue .. 

1Abnut eight words to a line.) 
IMiqrlJJ1!irl{!s may head advertise7fl.<3ms at the sam� mte per line, by measure1r-a, as the leKer presho Adver· 

tisements must be received at"fJublication offj(j(j as earlly 
as Thursday mwning to Ilppear in mxt issue. 

Industrial Opportunities. 
There are thousands 0 f legitimate industrial oppor-
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ors, and business men would gladly remove their busi
ness to some location where convenience to raw material, 
comparative freedom from competition, and a ready 
market for their products areo1fered them. Many an idle 
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If�he rij!ht party can be found to occupy it. To bring the se dlversified intere 8ts properly together is the prov
ince of our Industrial Department. The extensive sys-
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erties, and we are in a position to furnish every neces
sarydetail to those who desire to avail themselves of 
these opportunities. Address, Industrial Department, 

A. C. FAIU,EY & CO., 
411-413 Walnut Street, Philadelphia. 

KORTING UNIVERSAL 
INJECTOR 

FOR BOILER FEEDING. 
Operated by one handEe. 

"I{{ WILL LIFT HO T WATER. 
6<9"8.r POSITIVE A���O�

O
�������ED UNDER 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 
Philada., 12th & Thompson I New YorlS,l09Liberty St. 

Street. nenver, vol .• 438 Blake 
Boston, 61 Oliver St. I Street. 
S�'kF

St����co, Cal., � Califor' A�7:,':t�'tr;:i: 
1026 Fen-

U:K.,JOHNS' 
A6a£I'I& 

PACKINC. 
Asbestos Piston Rod Packing, 

Asbe,tos Wicl. ['acking, 

>7 

RUBBER BEL TINe, PACKINO, HOSE, 
AND ALL OTHER KINDS OF 

R.UBBE.R;, G-OODS'" 
FOR 

MEOHANIOAL AND MA NUFACTURING' PURPOSES. 
The Largest and Most Extensive Mannfactlll'ers in AmeI'ica. 

THE GUTTA PERCHA AND RUBBER MFG. CO., 
New York, Chicago, San Francisco, '�oronto. 

JENKI NS BROS.' VALVES .. 
Gate, Globe, Angle, Check, and Safety. 

MANUF t\.CTURED OF BEST STEAM METAL. 
Are the acknowledged standard of the world. Have been in use since 1868, under all possible 
conditions, and never have faHed. . 

'1'0 avoid imposition. see that valves al'e stamped "Jenkins Bros." 
JEJSr�:I:JSrS �:Fl.C>S., 

')'1 John StI'eet, New YOl'k. Send for Price List "A." ')'9 Kilby I'!treet, nos ton. 

Beaudry's 

I 
The shnple construction of this Hl1Jm. 
mer, WIth its steel-arms, and elastic 

Upright blow, makes it the most efficient and 
P powerful tool of its class. Send for ower cir��Xt'W�/�ca8MNINGHAM, Hammer. 70 Kilby St., Bos ton, Mass. 

W. F. & Jno. Barnes Co •• 
Rock! ord, III. 

Address No. 1999 Main st. 

THE DINGEE & CONARD CO'S 
BEAUTIFUL EVER.BLOOll1ING 

ROSES 
Ros���!£'Se��altyo�p�ipi:�� �::�r:fu� 
immediate bloom, y by mail at all Post, Offices. 
arrlfl��!J;; "o�'$5u; 'ih.me
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OTHER VARIETIES 2.3,& 10 FOR S 1 
according to value. Send fur our New Guide, 76pp 
elegantly illus. and choose from over 500 finest sorts 
Address, THE DINGEE & CONARD CO., 
Rose Growers, West Grove, Chester Co., Pa. 

BL.A.S�". 
IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. &. F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen. Agt.2'Cor1land St,. 9 De:v� 
OOOKE & CO .• Selling Agts., 22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts, 9 Dey Street, 

NE"VV y<>��. 
SEND FOR PRICED CATALOGO:s. 

Asbestos Mill Board and Sheathing, 
Asbestos Gaskets and .lings, 

Asbestos and.Rnbber Tape an�CJoth. NEW YORK BELTINC AND PACKINC COMP'Y. Asbestos Boller Coverings. The Oldest and Largest Mannfactnrers of the Original 
Asbestos Cement Felting, SOL :J: D V "0" LeA. N :J: T E 

Asbestos Air Chamber ,Coverin!!", "W::'W """"" e r �T ...... 7' '- e e 1 c:::t! Asbestos l.olocomotlve Lallglng, � .L�"" .:y "" ...... � • Asbestos and Hair Woven Jfelt. All h k' d I '  f 
" 

ASBESTOS ROOFINC 
t ot er lD s mitatJons andJn erior. Our nameLSstampedmfuilupon all our , . .S andard BELTIN G, I' ACKl:!" G, and HOI'!E. Address • �:E:l� YOE.X J$:EJ:C.lJ:':I:NG &; J?.ACX:tNG CO. Asbest .. Building FeIt. 

Asbestos Cloth:h�oIl�o�rb�in���� �tt
sbestos Gasket 

LIQUII) ]'AINTS, PURE COJ.()RS, ETC. 
DESCRIPTIVE PRICE LIST AND SAMPr �ES FREE. 

H. W. JOHNS M'F'C CO., 
Sole Manufacturers, 8')' Maiden I,ane , New York. 
175 Randolph St., Chicago. 170 N. 4th St., Philadelphia. 

Billiter House, Billiter Street, London. 

CIDER PRESSES ��nd for CATALOGUE 
nOOMER & BOSCHERT 

PRESS CO., SYRACUSE , N. Y. 

M 
PATENT 

� '  JACKET KETTLES, 
Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

614 and'1ts��k«;'t I§t,�Ifi.i�d�Pr,"j'ia, Pa. 

PATENTS. 
MEi:\SRS. MUNN & co . .  in connection with the pub. 

lication of t11e t;CIENTIFIC AMI�RICAN. continue to ex .. 
amine Improvements, and to act as Solicitors of Patents 
for lnventors. 

In this line of bnsiness they I, a ve had forty years' 
experience, and now have u nequaJed facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of APplications for Patents . in the 
United States, Canada, and Foreign Countries. Mes�rs. 
Mmm & Co. also attend to the preparation of Caveats, 
Copyrights fm Books. Labels, Reissues, Assignments, 
IIDd Reports on Infringements of Patents. A II business 
intrusted to them is done with special Care and prompt;. 
ness, on very reasonable terms. 

A pamphlet sent free Of charge,01] application, con· 
taining full information a bout Patents and how to pro.. 
cure them; directions concerniI>g Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As
signments, Rejected Cases, Hints on the Sale of Pa. 
tents, etC. 

We also send. free 0". charue. a Synopsis of Foreign 
Patent Laws, showing the Cost and me<hod of. securing 
patents in all the principai countries of the world. 

MVNN & (JO.t-Sol1eU
.
ors ot" Palentll, 

301 Broadway. New York. BRANCH OFFICE.-Corner of F lind 7th Streets, Washingtoll, D. C. 

Warehonse: 15 Park Row, 0pp. Astor House, New York. Emery Wheel. 
JOHN H. CHEEVER, Treas. 
J. D. CHEEVER, D�p't Treas. Branches: 308 Chestnut st� Phil� 167 Lake St., Chicago, 52 Summer St., Boston. 

nl[XN"XN"G- AND �OXSTXN"G-
Machinery; also, Stationary Engi.nes, Boilers, and Ventilating Faus. Estimates 

- ma+te and contracts taken for constructIng all kinds of Mining Machinery. 
- '. :1: • .A.. F:l:NC:E3[ do C<> •• &C:El..A.N�N. :I?.A.. 

"VV:M:. .A.. :E3[.A.��XS. 
ProvldeJlce, n. I. (l'ark St.), Sixminute&' walk Weatiromatation. 

Orildnal and Only Bnilder of the 
HARRIS· CORLISS ENCINE , 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

Manual. By d.W. HIli, M.E. PrlceSI.25. 

Co to ""RoLLED 
SHAfTING. 

'rbe fact that this shafting has 75 per cent. greater 
�ength,a 1:lnerfinish. and is truer to gauge, than any 
other in use renders it l1ndou btedlythemost economical 
We are also the sole manufacturers of the CJi:LgBRATFAJ 
COL ' -'� 'el P AT.COUPLI X G, and furnish Pulleys, Hangers, 
���li:;it\�� raost aIJ'��� ltvx�G\,�ri1"NM.BtFm':fe':J� on 

Try Street. 2d and 3d A venues, Pittsburg, Pa. 
Corner Lake Bud Canal Sts.� Chicago, 111. 

ar 3tocks of this Shafting in store and for sale by 
Geo. Plac:E��:';r�1�tn:y.�f�:,'i,"�� ��.

s
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Rider's New and Improved 
COMPRESSION 

Hot Air Pnmpin[ En[ine 
New and Improved Designs. 

lNTERCHAaCEABLEPLAN 
'MANUFACTURED BY 

DELAMATER IRON WORKS, 
c. H. DELAMATER 4<; CO., Proprietors, 

No. 16 CORTI,ANDT ST., NEW YORK, N. Y. 
And 40 Dearborn Street Chicago, III. 

Seibert Gvlinder Oil Gup Go" 
iii 

Manufacturers of Oil 
CUps for l�ocomotive, 

.I'I1'�·'6i:��
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the Seibel't and Gates 

Patents, with I'!ight Feed. 
TAKE NOTICE. 

The "Sight Feed" is owned 
���:lvl\��fl� hia�c�:g:nrn �: 
United States Circuit Court, Dii s
trict of Massachustts, ]'eb. 23, 82, 
All parties, except those duly JI. censed by us, are herebynottfied to 
desist the use, manufacture, or saJe 
g:�!fi

n
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.. 

The Seibert (Jy,IDder 011 (Jnp (Jo. 
Street, Boston, Mass. 

Portable Forge. 
HAND BLOWERS, 
Entirely new in principle. 

No Ratchetll, Pawls, or 
Friction Devices. 

12 styles and sizes for all kinds 
of work. Fully guaranteed. 

MANUFACTURED BY 
THE FOOS M'F'G CO" 

I'!pringfield, Ohio. 

Fairbanks & Co. 
Sole Agents, 

311 Broadway, New York.. 
21SlIfa.Jn St., Bu1fa1o, N:Y. 1715 Chestnut St .. Phila. Fa 
17 Light 8t,; Baltimore. Md. 48 Wood St" Pittsburg, Pa. 
382 Broadway, Albany, N.Y. MCampSt.,NewOrleansLa 

HOW TO 
HE{:OME Quick at Figures. 

32 pp.circular for stam�. The Woodbury Co., Boston, Mass 

© 1885 SCIENTIFIC AMERICAN. INC 

THE AMERI�AN �ELL TEtEPH�NE ��. 
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 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

T H E R M 0 M ET E R S Photographic Outfits for 
Amateurs,Opera Glasses, 

Microscopes, Telesco.JJe8, SpectaclBs, Barometers. W. H. 
W A UUI'! I,EY &; CO. successors to R .  & J. Beck, 

Philadelphia. Illustrated Price List free to any address. 

BIBB'S CelE=brated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upper and lower rooms. Tha handsomestl most economical 

ii�at�tBik'lih& �"8�. 
3lAN:;11�IGH¥�TREETJ 

Balthnore, Md_ 
MARBLEIZED SLATE MANTELS. e- Send for Circulars. 

!��g��0�:i���aJt��!��0��W��8t;'y �J:�':\�a���� 
them. Trial lot, 100, $5. Reliable agents will find money 
in this. G. S. BROWN, Agt., 2290 Washington St., Boston. 

The Scientific American. 
THE M OST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 
l"ubll.l.ed Weekly, '8.t.lO a Year; '1.60 Six Menth •• 
This unrivaled periodlcal,now in its rOl'ty-first year, 

continues to maintain its high reputation for exceUence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 
Every number contains sixteen large pages, beautffully 

printed, elegantly illustrated; it presents in popular 
style a descriptive recf}rd of the most novel interesting, 
and important advances in SCience, Arts. and�Ma.nufac
tures. It �hows the _ oftsa W:-oald in � t'O 
New Discoveries and ImprDvements, embraclnjfMachln
ery. Mecbnnical 'Vorka, �� ,,�. JJR/*"J. e, 
Chemistry, Metallurgy, Elet1itrlclt� . Heat, Archi
tecture, Domestic Economy, �cultur't, Natural His
tory, e1c. It abounds with fresh and interesting subjects 
for diSCUSSion, thought. or experiment; furnishes hun ... 
dreds of useful suggestions for busine�s. It promotes 
Industry, Progress, Thrift, and Intellig-ence in every 
community where it circulates. 

The SCIENTn'IC AMERICAN should have a place in 
every Dwelling. Shop, Office, School,orI.ibrary. Work
men, Foremen, Engineers. Superintendents, Directors, 
PreSidents, OffiCials, Merchants, Farmers, Teachers, 
Lawyers, Physicians" Clergymen, people in every walk 
and profeSSion in life , will derive benellt from a regular 
reading of TH I!; SCI ENTIFIC AMERICAN. 

Terms for tbe United States and Canada, $3.20 a year; 
$160 six months. Specimen copies free. Remit by 
Postal Order or Check. 

MUNN & CO., Pnblishel'8, 
361 Broadway, New York. 

'X'�E 

Scientific American Supplement. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa

rate and dlstincC; publlcatlon from THm SCnNTIFIO AM
ERICAN. but is uniform therewith in slze, every number 
containing sixteen large pages. THE SCI Ir.NTIFIC AM
ERICAN SUPPLgMENT is published weeklY:t and includes 
a very wide ran�e of contents. It presents the mo.st re
cent papers by eminent writers in all the prinCipal de
'partments of SCience and the Useful Arts, embraCing 
Biology. Geology, Mineralogy, Natural History, Geo
graphy, A rchreology. Astronomy, Chemistry,.Electrlcity, 
Light. Heat, Mechanical Engineering, Steam a d Rail
way Engineering, Mining, Ship BUilding, Marine En
gineering, Photogrnphy, Techhnology, Manufacturing 
Industrfes, Sanitary Engineering, Agriculture, Horti" 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms. 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00, Address and remit by postal 
order or check, 

lllUNN & Co .. 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AMEllICAN. 

'1'0 J�'ol'eiall �ub8 cribel·�.-Under the facilities of 
the Postal Union. the SCIENTIFIC AMll:R1CAN is now sent 
by post direct from New York, with regularity, to sub
scribers in Grea.tBritain.lndla. Australia. and all other 
British colonies; to France, Austria, Belgi u ru, Germany. 
Russia, and all other Enropean States; Japan, Brazil, 
Mexico, and all States of Central and South Am"rica. 
'Terms, when sent to foreign countries, Canada excepted, 
$4, gol:1,lor SCIENTIFIC AMI(RICAN. one year; $9, gold, 
for bo»h SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pcstage,iVhichwe pay. Remit 
I>y" postal order or draft to order of 

MUNN & Co., 361 Broadway, New York. 

PRINTING INKS. 
'rHE "SCientific American" is printed with CHAS. 

ENEU JOHNSON & CO. 'S INK . Tenth &lid Lam. 
liard st.. PhiJa� alld 47 Rose St., opp, D1UIDe St .. N. Y 
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