
Foonuted, by Mathew Carey, 1785. 

HENRY CAREY BAIRD de. CO. 
Industrial Pnblishers, Booksellers, and ImporterH, 

SJ 0 Walnnt St .. Philadelphia, Pa •• U. S. A. 
IIT'Our new and Revised Catalogue of Practical and 

Scientific Books, 86 pages, Svo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci .. 
ence applied to the Arts, sent free and free of postag-e 
to any one in any part of the world who will furnish his 
addreSs. 

New Electric Light Support 
FOR 

Adjnstin[ Incandescent 
L::tG:s::rrs 

At any desired angle. 
Designed for u s e  in MACH INE SHOPS, 

FACTORIES, and MILLS 
Of every description. 

BanufactlJred oBly by 

R. HOLLINGS & 00., 
�4� Washington !!!treet, 

Boston, Mass., U.S.A. 

$citutific �mtticau. 349 
..A.�E.::tC..A.N ::tNS'r::t'r1:7'r.:El P..A.J:E.. U. S. INFALLIBLE METAL POLISH, 

D-A.IJM:LER :M:OTOR 00-
MANUFACTURERS OF 

:7 
GAS ENG:J:NES, 

Adapted to 
STATIONARY, LOCOM OTIVE, AND 

BOA T PURPOSE!!!, 

Daimler Motor Launches, 
18 to 85 feet, 1 to 10 horse power. 

Safe, S*�e�[';
a

�,e��, J!:l!a�!e.A.�J!':
s

:enient. 

In Paste, Liquid 01' POlvdeJ'ed fOJ'ln, 
is superior to any other Polish or material now or here-
��f�t!� �;inplJ��g:,

t !��STs 
thggt 

t���gt�3nl"y 
m:::rig: 

te8'J'����O�A�'6?� ·W�h���%"t1'f..�:goW.: Ind. 

T
HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, P A., Builders of High Class 
Steam Engines, Diamond Drills, Power and Hane! 
Cranes, and General Machinery. 

ICE.BOATS - THEIR CONSTRUCTION 
Office, 111 East Fourteenth St., N. Y., next door to Steinway Hall. 

ar These Motors are now on exhibition at the Amedean Institute Fair, New York. 
and management. With working drawings, df>tailB, and 
��sl���t1o

ig. 
f'{liew�gt�h:n

t��'f�si�8���:��fl��g�a�� 

HINGlRS INO COUPliNGS 
COMPLETE STOCK OF 

Double Bl'ace, Self.Oiling, Adjusta
ble Ball and Socket Hangers, 

Pillow Blocks, Post 
Hangers, Etc. 

Perfect 

used on the Hudson river in winter. By H. A. Horsfall. 
M.E. Contained in SCIENTIFIC AMEHICAN SUPPLE
)lENT,1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs. the sa11 .. 
ing and management of ice-boats. Price 10 cents. 

CHUCKS Catalog-ue No. 12. j'ust iss ued 
- . .. _-- with over 40 new il llstrations, 

N F'I · sent free. Address ewspaper I e Tile Cushmau Cltuck Co., Hartford, Conn. 

OIL WELL SUPPLY CO. 
91 &; 9Z U'ATER STREET. 

Plttsburgl., .... a •• 

_SEN_D_F O_R_I L_LD_ST_RA_TE_D_CA_TA_L _OGU_E.I tQi:�n P�tent ��m�re::i�n ��u�lingl ,ST£ E L 302 SENECAST.CLEVELANC TEEL�AMESTAMPS lE"t OHIO. ES STENCILS E. I< 0 N' G S ... 0 VV, 

The Koch Patent File, for preserving Newspapers, Mag
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI

CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail. or $1.25 at t be 
office of this paper. Heavy board sides; inscription 
'SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

1\1 anufacturers of everything needed for 
.A.�T:ElS:r.A.N" �ELLS 

either Gas. on, \Vater. or Mineral 
Tests, Boilers. Engines, Pipe, 
Cordage, Drilling Tools. etc. 

Illustrated ca!'alogue, price 
pECIAl MACHINERY' "tERS AND FIGUR . 

G>� EXPERIMENTAL � 
AND MODEL WORK-NOVELTIES AND PATENTED 

ARTICLES MANUF"ACTUREO ON CONTRACT. 
STEE:L NAME ,sTAMPS H6 3·32, 1-8,15 CENTS PEA lETTIR 

ARCHITECT URAL ENGINEERING-- 1 
Bv J. Kendall Freitag. A presentation of a few facts in 
cOllnectionwith the engineering part of the huge frame
works of metal and terra cotta that adorn our large 
cit ieR of to-day. With 9 figures. Contained in SCIEN
TIF IC AMKRICAN SUPPLEMENT, No. S16. Price 10 
cents. To be had at this office and from all news
dealers. 

Our Shop 
Is a highly organized ana well· equipped 
institution for furthering the mechanical 
ideas of inventors, by the making of ex
periments and the construction of models. 
A primer free. 

TIlE JONES BROTHERS ELECTRIC Co. CIN'T!. O. 

FERTILIZER MACHINERY, 
Crushers, Mills, MIxel's, Digesters, Dryers, etc 
Complete Fertilizer Works designed, erected and started. 

C. H. DEMPWOLF 81; CO., York, Pa. 

�If interested in ELECTRICITY send 25eto 
...... Amateur Eleetrie- laD,Chieago. 
Hi. tor illus. paper for beginners 6 mos, on trial. Sample lOe .. 

STEEL TYPE FOR TYPEWRITERS 
StenCils. Steel Stamps. Rubber and 

Metal Type WheelS. Dies. etc. 
Illodel and Experimental Work 
Small Machinery. Novelties, etc., man

ufactured by speCial contract. 
New YorkStencilWks. 100 Nassau St., N.V 

MARIN E ENGINEERING.-BY A. 
Blechynden. A brief review of the progress of marine 
engineering during the last decade. � orced draught, 
boilers. piston valves, valve J!ear. crank shafts. centri
fugal pumps, steam pipes, fresh-water heating. screw 
propellers, twin screws. Cuntained in SClENTlFIC AME
RICAN SUPPL"MENT. No •. S20 and 821. Price 10 
cents each. To be had at this office and from all news
dealers. 

ARTESIAN 
Wells. Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3(XX) feet. We also manufac
ture and furnish everythin(Z: re
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
��re��s

st�tiJ�e;�li�;:[ts 
required and send for illustrat-
�d 6��IWE'h Ag-8��'L Y 

STREET. NEW YORK. 

EDISON GENERAL ELEOTRIO 00., 
SCHENECTADY, N. Y. 

ALL�E: CASTlN�FfI�SPECIAl ERNS 
� '="1\ ct AND FINE GRAY IflON ALSO STEEL 

DE fINETJljNINGJAPA�A1'" 
S FjNI�ING. NN J TtlOMf\ LEHIGH AVE 8< AMERICAN 5T PHILA 

The Sebastian·May Co. 
Improved Screw Cutting 11Ili4� 

�::e�LATHES 
Drill Presses, Chucks, Drills, Dogs, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata
logues mailed on applica[ion. 
16� to 16'1 Highland Ave., SIDNEY, OHIO. 

MUNN & CO., Publishers SCIENTIFIC AMERICAN 

The mOAt 8uceesl!lful LubrIcator 
'for L00llle Pulleys in UBe. 

DUZEN'S PATENT 
... ... 'u;�c. PULLEY OILER 

A I R B R U S H g��I�grr�e".J�r 
award by Franklin Iilstitute as 
a legitimate Art '1'001. Invalu_ able to crayon and water color por
trait artist8 and dranghtsmen. Saves 
time, gives fineRt technical effects. 
AIR BRU�II MFG. CO., 67 Nassau St., Rockford, Dl. 

2nd � MACHINERY H 
N. Y.ldach'y Depot, Bridge Store 16. Frankfort St.. N.Y. 

lists and discount sheets 
on request. 

T�e Scientific A me� 
PUBLICATIONS FOR 1892. 

The prices of the ditferent publicati.ons in the United 
States, Canada, and Thfexico are as follows: 

RATES BY MAIL. 
, The Scientific American (weekly), one year $.3.00 

The Scientific American Supplement (weekly), one 
year, .. .. 5.00 

The Scientific American. Spanish Edition (month .. 
ly), one year, .. .. .. .. .. .. .. .. a.OJ 

The ScientifiC American Architects and Builders 
Edition (monthly). one year. • • 2.50 

COMBINED RATES. 
The ScientifiC American and Supplement . $7.00 
The Scientific American and Architects and Build-

ers Edition, .. .. 5.00 
The Scientific American, Supplement, and Archi ... 

tects and Builders Edition, - 9.00 

Proportionate Rates for Six MontJI.S. 

This Includes postage. which we pay. Remit by postal 
or express money order, or draft to order of MUNN & CO., 361 Broadway, New YO>'k 

ROCK BREAKERS AND ORECRUSHERS IATE S CK a, ORE BREAKER 
Capacity u p t 0200 tODS per hour. 

�}naln}';[a('�tlre ��la_Bw;,�gi���hp:\�'���:, '?a1e��':t:.tt�'itpW. 'm��,
rj.R,�lef35s'.'1�: 

�D VALUABLE IMPROVEMENTS, for which Letters Patent were granted 
1880, to Mr. B. L. Maro1en. All Crushers supplied by us are constructed 

��"�;;�;;T�· .• ,�,·;:·£RB�t'o�[,A..f::!��� �:W W:o'lrIia��':{'ifliIt:ii�U4iI�?NN. 

P U-RE TEM PERED COPP E R THE SAfEST.MOST DURA8lE& ECONOMloAL METALEVEROfFERED fOR VA
Ala U S MECHANICAL' USES.HIGHEST �NTI-FRICTICY'NAL QUAL1TIES.1NOISPENSl 
BLE FOR ELEGTRIGAl WORK.EUREXA TEMPEl'ED CoPPER CO. NORTH EAST, PA. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 
CATES IRON WORKS, 

50 C So. Clinton St., Cllicago 
215 Franklin St., Boston, Mass. 

Useful Books! -FOR- Finest Ope nine for Manufacturers. 
FREE SITES TO SUBSTANTIAL COAL OIL, CRf./-URAL GAS, RESIDUUM. 

Manufacturers. AgrICulturists, Chemists. Engineers. Me
chanics, BUilders, men of leisure, and professional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very s mall cost. A comprehensive catalogue of 
useful books by different authors. on morethan fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address. 

MAN UFACTURING ENTERPRISES Address f���;t��fi'r'i.�· No competition. 

mVNN &; CO., 361 Broadway, New York. 

WHEEL 
oljl:� t�'h�!fh

i'ii'\�:-���{[ 
Simple and reliable

i 
adapted 

�t�V
l���d�a��eM f�et ::-;�;; 

ward. W rite for circulars. 
Tht" p .. lton W ate .. "Theel (Jo. 

�;��5!IC��t;;i'::i�di���
n
L:b��;:!d West Straets.NewYork. 

JENKINS' UPRIGHT CUSHIONED 

POWER HAMMER. 
. Users of this hammer sustain us in saying that it has no equal in all good working q ualities. Perfect cushion and a perfect blmv, with pf'r/pct cnntrol. For 

particulars L. & R. WISTER & Co., 
. 257 Bo. 4th St .• Philadelphia, Pa., U.SA. 

in the rapidly growing towns of Virgi.nia and West Vir
ginia, possessing ('HJj)AP IRON. CHEAP LUMBER, CHEAP 
FUEL. and RAILROAD FACILITIES, address J. H. DIN
GEE. 330 Walnut Street. Philadelphia. Pa .• President 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk & W estern 
Railroad. 

1���J>�. _4 alIi_ 1QYIl!'lM� 
Address: The Amerloan WrItIng 

MaChine Co., Hartford# Conn.; 
New Yor" Office. 237 Broadway. 

53 PRINTING PRESS. �1n��rl\�� 
logue for two stamps. KelseY & Co., Meriden. Conn. 

MUSICAL INSTRUMENTS, T HE I R 
Construction and Capabilities.-By A. J. Hipkins, }i�.8.A. 
An interesting series of lectures. Contained in RCIEN
TIFIC AMERICAN SUPPLEMENT, Nus. 818, 819, and 
820. Price 10 cents each. To be had at this office and 
from all new!o!dealers. 

WN A 
�r��:hg�t�I��G�1��J:a�t��n1��:p�';t��:gc����3 County, North Carolina. Millions in Gold d.nd thousa.nds in Diamonds have already been found. One Diamond found here worth 82,500 owned by CoL 
Deming of Harrisburgh. Several large Diamonds and Rubies bought by Tiffany & Co., of New York. 
YOU m"Y6c" 

O

L beijrWherthaD 

Mackey, O'Brien or Flood. This Is the chance of-" 
W8\3'!'t Jt>�:'Mtl�r�l��8.��· '!'�tL�:llA:rh�ee men took out Forty Thousand Dollars in Gold here in three months (St'4 N. Y. Sun, June 7, 1891, Fina. 
Dial and Mining Huard, June 15,1891). Address North CarOlina a.kI·Mining and Bullion Ce. 11 Park Row, NEW yo.sx. 

MINE. 
NO SKILLED ENGINEER. 

The Shipman Automatic Steam Engine 
STATIONARY AND MARINE. 

Petrolellm, Kerosene Oil, and Natural Gas Fuel. 
4, 6, and S Horse Power, Single. 

Sand 22 Horse Power, Compound 
For Elevating Water, Creameries, Rnd all Manufacturing Purposes. 

SHIPMAN EN CINE 00. 210 Summer St- BOSTON. 

© 1891 SCIENTIFIC AMERICAN, INC. 

BANK OF FLORENCE, FLORENCE, COLO. 

@)" ALANSON CARY � � 
ANUFACTURER OF L. SPRINGS �' 

rA FLAT srEE OF EVERvDESGRIPTION 
240 & 242 W. 29� ST. NEW-YORK 

THE WORLD AND OLEN CAMERA 
Price $1 .00. Uy Moil , $1.1;"i. 

Illustrated and described in the 
SCI. AM., .July 4, 1891. Makes pic-
t�y;gl��:J�c�in�r�i� :e��� ���:i� 
cals and fun apparatus, 6 dry plates, 
1 package blueprocesspaper,l pack
age card mounts, 1 printing frame, 
2 Japanned trays, etc. A complete 
instruction book with each camera 

lves, Blakeslee & Wllllams GO., ��!, ���d(m�: 

LIGHTNING WELL -SINKING 
MACHINERY MANUFACTURERS. Hyrdaulic, Jet t i ng, Revolving, Artesian, Diamo nd Prospec ting Tools, Engines, Boilers, 

Wind M�!�r�il�::; :�t'f.:rscJ�::;'���f�e 
. uality water; mailed,25e. merlcllD Well Works, Aurora, UI. f 11 &:; 13 S. CllDal 

St., Cbicago, IU. 

l Dallas, TeUit 

� .. " !I.�!iT�! ' 
with the publication of the SCIENTIFIC 

Al\IERICAN, continue to examine improvements, and to act as Solicitors of Patents for Inventors. 
In t.his line of business they have had fortu-fime. 1lenrs' expertence, and now have -nnequaled faciHties 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. also attend to the preparation of Caveats Copyrights for Books, Labels, Reissues, ASSig-nments and Reports on InfrIngements of Patents. All bUSiness intrusted to them is done with speCial care and promptness, on very reasonable terms. 
A pamphlet sent free of charge on application containing full information about Patents and how to procur� them.ri. directions concerning Labels, Copyrights, DeSIgns, ratents.. Appeals, Reissues, Infringements Assignments, ReJected Cases. Hints on the sale of Patents, etc. 
We also send, free of charge, a.. Synopsis of Foreign Pa

tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. MUNN & CO ., Solicitors of Patents, 

361 Broadway, New Y ork. 
BRANCH OFFICES.-No. 622 and 624 F Street, Pa.

eHIc Building, .ear 7th Street, Washington, D. C. 
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