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�bverti.gemenfs. 
Inside Page, earh in�ertion - - - - 7a cents a line 
Bark Pnge, each in",;ertion - - - • $1.00 a line. 

The above are Charge8 per ag-ate lIne- ·about eight 
words per line. frhis notice shows the width of the line. 
R.nd is set in agate type. En�ravings may head adver-I tisements at the 8ame rate per agate line. by measure
[He nr. , as the letter press. Advertisements must be I 

received at publication office as early as Thursday morn
�nl! to appear in next issue. 

OVERMAN WHEEL CO., MAKERS, 
CHICOPEE FALLS, MASS. 

eOSTON. WASHINGTON. OENVER. SAN FRANCISCO. 
A. G. SPA L DIN G & B R 0 S. 

SPECIAL AGENTS. 
CHICAGO. XEW YOHK. PHILADELPHIA. 

ALUMINUM. AN I NTERESTING DE-

J dtnfific �mtricau. 
NO SKILLED ENGINEER. 

The Shipman Automatic Steam Engine 
STATIONARY AND MARINE. 

Petroleum, Kerosene Oil, and Natural Gas Fuel. 
1, 2. 4, 6, and S Horse "'ower, Single. 

S and 22 Horse Power. Compound 
For Elevating Water, Creameries, and all Manufacturing Purposes. 

SHIPMAN ENCINE CO., 210 Summer St., BOSTON 

KOCH'S DISCOVERIES.-A FULL A C' ! 
�1u��i�� Drt,Ke���'\Virte1�Y 1�Y�8tt��ii�����siSc��ia��1��h(il� 
:'-;CIF.�TlFIC AMERICAx SUPPLEMENT , No. 1�·!. Price 
10 cents. To be had at this office and from aU news
dealers. 

� • .-: I 
POPE MFC. CO., " Franklin Street, BOSTON. 

I\ranch Hous •• : 12 Warren St., NEW YORK, 291 Wabuh 

Ave.. CHICAGO. Factory, HARTFORD, CONN. 

P AI N TRO£iFS 
DIXON'S SILICA CRAPHITE PAINT 
Waterwillrun from it pure and clean. !tcoversdouble 

the surface of any other paint. and wllllastfouror five 
tim�8longer. Equally l1Sefll1 fOl'anyironwork. Sendfor 
circulars. J08, DIXON CRUC IBLE Co., Jersey City,N.J. 

1iA PATENT JACKET KETTLES 
Plain or Porcelain I,ined. , 

Tested to 100 lb. pressure. Send for l.ists. 
, BARROWS-SAVERY CO .. 

, ' S Front & Reed Streets. Philadelphia. Pa. 

S TEREOT YPING.,-A VALUABLE I 
serIes of lectures by T�omas Bolas. discus.sing the .mo�t 
recent methods in thIS branch of typography. With 23 
Illustration8. ContaiT!ed In S('IKXTIFIC AMI<�HICAN SUP. 
P"'''''' ' T.  Nos. 773 Rnd 774. Price 10 cents each. 
To be had at this office and from aU newsdealers. scription of the various met bods of manufacturing this metal. chemical and electrolytic; with special reference 

to the Heroult me-thod. With 6 figures. Contained in 
rO

C
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I�t-�:'t:;d\it �glt���:'i.i"dN?ro��il :e"���' ;14 to 50 H. P. THE 

Motor of 19th Century dealers. P.�--'� '% Cun be used Any Place, to do Any 

ELECTRIC 
PER CUSSION DRillS 

COMPTOMETER 
(TlUDB MAB.K.l 

All ARITHMETICAL 
• • • •  PROBLEMS 

Solved rapidly and accuratBly 
by using the CO:MPTOMETER. 
Saves 40 per ("ent. of time. 
E n t i r e  r ei i e f from mental 
strain. Adapted to all com
mercial and scientific compu
tations. Send fur circular. 

FELT & TARRANT MFG. CO" 52-56 Illinois St" Chicago, --- ----
S AW S Wanted 50.000 Sawyers SAW S a n d  Lumbermen t o  

A send u stheir full addr�ss for a copy of Em. A erson's Ill""' Book of !'"'A WS. new 1890 edi-
tion. \Ve are first to introduce NATURAl .. 

WGAS for heating and tempering Snws With
W wonderful effect upon improving their qual-

ity and toughne8s, enabling us to reduce 
S u.rices. Address E:lIER�ON, SlUl'l'H S & CO. (LId.). Beaver Fall., I'a. 

PATENT STEAM-PIPE CASING 
-FOR-

l'uderground StealD .Pipes 

A. WYCKOFF & SON, 
116 EllOI Chemuug Plal'e, 

'l'wo Itaves reUlove� to sbowlining 
betweeninsideandoutsidestaves. EL lllI ltA, N. Y. 

THE AMEnI�AN nLL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the L etters 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 consequence!! 
thereof. and liable to suit thprefor. 

Scientific B� Catalogue 
llEl:EN'1'I,Y l'IJIILli'!H�;D. 

Ournew catalu/.we containing-over 100 pages, includ
ing works on more than fifty different SUbJects. Will ue 
mailed tree to any address on application. 

lUUNN & CII., Publishers ScientifiC American. 
3tH IJroadwIIY, New \'ork. ------------------

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL J.JOADED WITH 

Transparent 
Films • 

I'or sale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

�;?rk��t��le1n��8ie�� lB�I� 
Ashes! No Gauges! No Engineer! A perfectly safe Motor 
for all places and purposes. Oost oj operation aboUt one cent an 
hO'lw to each indicated horse pow· ere }1'or circular�, etc., address 

Economy, Reliability, CHARTER GA'i I:NGI'IE CO, 
Simplicity, Safety. P. O. Box 148. �terlinl1:. III. 

If you want the SBIPLEST and BEST ,/ GATE VALVE 
/ for low pressures (below fillbs.) whether for , Steam, Gas, 'Vater,: Oils. or Thick �'Iuids. •- . investigate the h 11.andy." It is more com" 

pact. and costs mUch less than any other 
Gate Valve. Write for Catalogue. 

The Lunkenheimer Brass Mfg. Co, 
1li-1" E. 8th Sf., Cin�innati, O. 

'--�--�----........, WORKING MODELS Wgr��P�!�m
i';,'���� 

tions worked out. Smull machinery built in iron or brass. 
Working drawings made.. Aug. Zaubitz, 48 Centre St.. N.Y 

Marvin System of Percussion Toolse 
Drill contains no commutator 

nor movinll contacts. 
All circuits are protected in clos

ed metallic cases. 
More economical, simpler, and 

mote easily handled than steam or 
air drills. Sate and reliable. Not alfected by 
moisture, dampness, or dripping 
Wb.ter. Weight of drill. with tripod, 

CORLISS 

about 400 pounds. 
Speed of drilling In 

hard granite, 2 in. hole, 
2 k���es 

Jo
�r �!�c���iive pamphlet Q'Jld pricese 

Edison General 
Electric Co. 

Edison Building, 
Broad St., New York. 

COMBININC A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 
Fishkill Landing Machine Co., Fishkill-on-Hudson, N. Y. 

Electrical Invention 
Found after years of study. A //1; /. reliable bp.ttery for medical pur_ 1// f � poses. Without acids, paste, or IJ, J, plates. No reC"harging, always 'f) ready. Mild or powerful . .l£lec. - I tricity will cure when all other 
remedies fail. Price, $8.00. We 
want agents everywhere. A 
fortune in every State. Partic
ulars and terms for IIItamp. 

C" DORAN STONE & CO. 
Sole Agents, CRrc AGO. 

THE COPYING PAD.-HOWTO MAKE 
and how to U8e i with an enIlTavin�. Practical directions 
how to prepare the gelatine pad, ar.d also the aniline mk by which the copies are made: how to apply the written 
letter to the pad; how to take otT copies of the letter. 
('ontained in SCIENTIFIC AMERICAN �UPPLEMEN'l'. NO. 
4:J�. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

ALL f'U-J. E: I C�STlNGS FROM SPECIAL RNS 
�DEV lIN ., CO J fiNE TINNING J� PA1fE "� 

� '-==-E 1\ C L AND FINE. GR�Y IRON ALSO STEEL 

S "" \J rtNISHING. NNING � J f,ttOMt\ LEHIGH AVE � "MER1C�N 5T PH1L� �� 
2nd � MACHINERY H 
N. Y_ Mach'y Depot, Brid�e Store 16. Frankfort St., N.Y. 

HARMON'S IMPROVED 
=���=-==I Leveling Instrument. 

Witlt or without COlDpa�s. 
For Engineprs, Contractors, ana all 
others requiring a low price Level
ing In strument for grading, measur
ing heights, squaring, or getting any 
desired angle. Illustrated circular 
sent ':.'}JN�/rw:f li'AI�M.ON. 65 Haverh ill 81 .. Boslon, Illa.s. 

SEWING MACHINE MOTOR FOR AMA-
teurs.-By C. D. Parkhurst. Description of a very sim
ple and etfecttve motor. wfth lamInated armature, of 
sufficient power to actuate 8 �ewing machine. Witb 11 
engravings. Contained in SCIEXTIFIC AMEIUCA:\, 
Sr:; PPL14�MEXT� No. 7 �9. Price 10 cents. To be had lit 
this Office and from all newsdealers. 

SMALL ELEC T RIC MOTOR FOR AM-
ateurs.-By C. D. Parkhurst, Oescription tn detail nf a small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn to a scale. Contained in SeIEN
'rIne AM�:RICAN SPPPLE)lE:\T, No. 1U1e Price 10 
cent�. To be had at this Office and from all newsdealers. 

THE PREMIER CAMERA 

IS THE BEST IN MARKET. 
Simple of Manipulation. 

Plates or Films are used. 
The Shutter is always set. 
PRICE $18.00. 

Send for Catalogue and copy of Modern Photography. 

ROOHESTER OPTIOAL OOMP ANY, 
14 S. Water St., ROCHE$TER. N. Y. 

. �'� THE FRED'K CRANE CHEMICAL CO. -. �,,,,,, �"" � ' , I  SHORT HILLS. N.J.-BOX9IA� 

amd lor Catatouue. lWCIIES1'ER, �. r. 
wE!"" illmI� dIII""'�1 ZAPONS,8RUSH & DIP. LACQIJERS.VARNISH.SHELL�CS BLACKS.BRILlIANT&DEAD. �''',.. ................. "'";;;;"� .. '''':l JAPANS AIR ORYING.ENAMElS.TRANSPARENT. FOR METAL ANDWOOD.PROOF AGAINST � ACIDS AND ALKALIES. � -WRITE FDA CATALOGUE.-

© 1891 SCIENTIFIC AMERICAN, INC. 

[APRIL 18, 1891. 

Otis EI�ctric EI�vator 
-ALSO

Manufacturers of the Standard 
Hydraulic Passenger and 

Freight. Steam and Belt 
ELEVATORS, 

Otis Brothers & Co., 
38 Park Row, New York 

SCIENTIFIC AME RICAN SUPPLE-
Ml£NT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this Office f()l' 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

ANEW CATALOCUE VALUA��PAPERS 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. sent 
free of charQe to any address. 

MUNN & CO •• 361 IJrolldway, New York. 

THE STEAM E;:\GINE: 1'1'8 PRINCI-
ples, it� development. its future and perfection -A pa. 
perbyE . N.Dickerson,llivil'g an outlinenfthe his tory 
of the steam enlZine, and discussing the principles upon whieh it operates and which Jimit its capacity. With 2 
figures. Contained in �('IE'TLPIC A:llEUIC,); SUPPLE
MENT, No. 'is'i. Price 10 cpnts. To be bad at this 
office and from all newsdealers. 
�----------------- �--- ---
NEW MAIL 

New Grade, $100. .lfrrf'll!M-� 
CUSHION TIRES and TANGENT 

SPOKES. 
Handsomest and Best Diamond -

Safety. 
Send Jor Oatalogue ana Second

Hand List_ 
Also Sole New England Agents for 

� L;:��t�l:��j�:�� ." ••. jar and vibration. 

WM. READ & SONS 
10" Washington St. 

, BOSTON, lUASi'!. 

T�E 

J cientific �meriCIU 
ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 
Only lIi3.00 a Year, Including Postage. Weekly 

62 Numbers a Year. 

This widely cir�ulated and splendidly illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
orh!inal engravin�� of new inventions and discoveries, 
representing- Engineering \Vorks, Steam Machinery. 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, 'I'elegraphy, Photography,Archi. 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription .-One copy of the SCIEN
TIFIC AMERICAN will be sent for one yea1'-52 numbers
postage prepaid, to any Bubsc.:rlber in the United States, 
Cannda, or Mexico, on receiptof thl'ee dollars by the publishers i six months, $1.50; three months, $1.00. 

Clubs.-Special rates for se"eral names, and to PObt 
Masters. Write for particulars. 

The sN.fest way to remit is by Postal Order, Draft. or 
�l'�� �s
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Eleldom goes astray, but is at the sender's risk. Addres� 
all letters and make all orders. drafts, etc., pavable to 

MUNN & CO., 361 Broadway, New York. 
----0----

THE 

Identifit �tnedtalt lupptetnent 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN. but is uniform therewith in SIze, 
every number containing sixteen large pages tull of en
gravings, many of which are t:tken from foreill!:n papers, 
and accompanied with tran�lated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week. 
ly. and includes a very wide range of contents. It pre-
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Arts, embracing BiolollY , Geology, Mmeriilogy, Natural 
Hi�tor'y, GeographY. Archreology. Astronomy, Chemistry 
ElectrIcity, Light, He at.Mechamcal Engineering, Steam 
and Railway Engineering, Mining, �hip Building, Marine Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engineering. Agriculture, H0I1i· 
culture, Domestic Economy, Biography,Medicine.etc. A 
vast amount of fresh and valuable information obtain-
able in no other publication. 

The 1Jwst important Engineering lll" orks, Mechanisms. 
and 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 yearj or one copy of the SCIENTIF[C AMER· 
ICAN und one copy of the SU PPL:EMENT. both maiJed for 
one year for $7.00. Sin/iZle copies, 10 cents. Address. and 
rem1t by postal order. express money order, or check, 

lUUNN & CO .. 361 Broadway, New York. 
Publishers SCIENTIFIC AMERICAN. ---o�--

�undiug �diti\ln. 
THE SCIENTIFIC' AMERICAN ARC'HITECTS'AND BUILD. 

ERS' EDITION is h,sued monthly. $2.50 a year. Single 
copies. 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages; forming a 
large and splendid Magazine 01' Architecture. richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting exnmples 
of modern architectural construction and allied subjects. 

A special feature 1S the presentation in each number of a varietyot· the latest and best plans for private resi. 
dences. city and country, includinll those of very mod
erate cost aM well as the more expensive. Drawings in 
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The eleg-ance and cheapness of this magmficent work 
have won forit the Lnr&est Circulation of any Archi. 
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world. Sold by all newsden.-

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

PRINTING INKS 
The SCIENTIFlC AMERICAN is printed with CH AS. 

ENEU JOHNSON & CO.'S INK. Tenth and Lombar<\ 
8ts.,Philadelphia,aud 47 Rose St.,opp. Duane, New Yor" 
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