
Jlf("vertisements. 
lnside Page, eacb in�eJ·tiou - - ., ioJ cellt'" a )ine 

Back Page, each iusertion • • • •  $1.00 a line 

The above are charges per B+!ate line - about el�ht 
words per line. '.rhis notice ShOW8 the width of the line, 
and is set in agate type. Engravings may bead adver
UBement� at the same rate per agate line. by measure
ment. as the letter press. Advertisements must be 
received at Publication Office as early as '£bursday 
morntn� to appear in the fo llowing week's issue. 

HAIGlRS AID COUPliNGS 
COMPLETE STOOK OF 

Double Brace, Self-Oiling, ..dtljusf,a
ble Ball and Socket Hanger8. 

Pillow Blocks, Post 
Hangers, Etc. 

EDISON GENERAL ELEOTRIO 00" 
SCHENECTADY, N. Y. 

"to 00 H ... .oiI p .......... --,T .... 
,

HE Motor of 19th Century 
Can be used AnyPlace, to doAny 

Ashes! No Gauges! No En"!'i-
,,����!�� !�rrkNa��?le 1n��Sie:� !BOJ� 

neer! A perfectly saf e �I otor 
�Jr 

o��T�lfi�s �Z;o�fu���s�:nt O��i hour to each i"Ji(t-iCflUd horse PO'W�"",,=�:===':::::s er. Iforcirculan�. etc., uddrees 
.Ee ........ y. Uel\ablllty, CHARTER GAS E.NG\NE CO, 

Simplicity, Safety. P. O. Boxl4S, �ter ing, ]11. 

LIGHTGRAY IRON,"oBRASS- f AL.L KINDS" 

�L�GHTWORK O".R SPECJALry 
�WE USEAHIGH GRADE 

OF IRON WHICH GIVES A STRONG ANO SMOOTH CASTI NG. 
ENTERPRISEFOUND RY COUD ALLEGHENY. PA 

KEY SEATERS. Pga.�I��':;'d 
with Rack-Cutting Attachment. 

VALLEY MACHINE CO., 
1112 Tilden Ave. t 8aclna w, M.lt"h. 

"We are very much pleased'with it, 
think it the belt machine 0'.1 market 

aimplieity and effective work. 
Davia &: Cowgill [ron Works, Omaha." 

A PRESENT TO YOUR WIFE �'Rr'! 
ranty deed for 10 Acres of good land In Florida 
will assure you of a home, no matter wh,at reverses may 
eome to you in business. 

Such a deed 1s given as a bonus with each share of 
.tock, par '100, but only until first section I s  built. Write 
to the ARCADIA, t:iULF i UAST & IJAKELAl!IID HR. Co. 
Boston, Mass.,and Arcadia, Fla. 

� "- B AND FINE GRAY IRON ALSO �rlfL �ALLEA LE: ' CASTINGS FROM SPECIAL ERt.S 
� OEV-l"IN-L -CO-, rlNE T'NNI�G JAPr;;.; PA�! " 
,;) 00; \. FIN SHING. 'lN i N G A. ;; THOMPllEHIGH AVE &A>.IERICANST PHILA • _ N5""'I,_ 

PROGRESS OF MEDICINE.-BY DR. 
Lauder Brunton. A ID88terly analysis of the recent progress of medic�ne. Contained in SCIENTIFIC AMER
ICA N SUPPLE" "NT. No. S�O. Price 10 cents. To be 
bad at this office and from all newsdealers. 

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

BARROWS-SAVERY CO.. . 
E. Front &. Reed Street., Pbiladelphia. Pa. 

�.·· · !I��I�! . 
with tbe publication of the SCIENTIFIC 

AMERICAN, continue to examine improvements, and to liet as Solicitors 'of Patents for Inventors. 
In this line of business they have had fortl/-jlme yen.rs' 

experience. and now have nneqv.nlerl, facilities for the 
preP6ration of Patent Drawings, SpeCifications, and the gt��:;:lg���� ���i����� f3�Jn�1�.S iile;��s. ���� 
&. Co. also attend to the preparation of Caveats, Copy
rights for Books, Labels, Reissues, Asshruments, and 
Reports on Infringements of Patents. All bUSiness in
trusted to them is done witb speCial care and prompt
ness, on very reasonable terms. 
tJDl

Pamt,We��g�,!ffo'i, °f���rii:ie�1s
a.rEal��oro�: 

cure �em; directions concerning Labels, Copyrig �tB, 

�::�:i;."it���iec�rd:' .... �I�:f,; J:;fn.':f�':;fen�� 
Patents, etc. 

We also send, .fTU nf cJia1'ql', a Synopsis of Foreign Pa
tent Laws, sbowlng the cost and method of securing 
Patents In all the prinCipal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street. Patllle !JuUdllIII. lInr 7th Street. WubIDit0D, I). C. 

J citufific �mtritau. 

Motors & Dynamos, 
FORAI,L COMMERCIAI. USES. 

Special Reversiblp Elevator 
Motors, Autmnatic :t.foinrs jar Church Organs. ELECTRICAL 

ApPLI ANCES. 
Kevstone Electric Co .. 

Htb and State S lB., Erie, Penn. 
SUPPLIER FROM 
HYDRANT PRESSURE, 
l���::b��s���w�f��o�� 
Chureh Organs, running Printing Pre�ses, Se'lf1'i:ng ��;�l�;S Li�\h��1�l'�:�fl 
Saws, Grindstones, Coffee 
Mill�, Bausage Machtnes, 
F e ed C u tt e rs, EI,f'ct,J"'ic 

�:���ii��r:��g�:n�t�r iJ� 
up, fuel, a�hes, repairs, en-
��:��r:������gGt?r

n�e�� bUls. Is noiseless, n e at, 
compact, steady, will work 
at any pressure of water 

1A1iiI.I ...... , :�;� i� l�Jr!� ::1,�;,r.��� 
capacity up to 10 h or s e 

power. Prices from 'l5to�. Send for circular to 
THE BAOKUS W 1\ TBR � OTOR 00., Newark, N. J. 

I 
�!f�lJ. :},��el.FE�!t,!:���g r�!��' 

the �i;' 
tory ct dyelnlZ. Contained in �CIESTIFIC AM&RICAN 
SUPP LE�lENT, Nos. 810 and SIt. Price 10 cpnts each. 
To bebad at thtsofticeand fro m a l l  newsdealers. 

FROM ONE OF THE FOREMOST ENGINEERING FIRMS IN THE WORLD. 
.. After seven years with Thomson-Houston II!achinery,o.ne hundred motors and a:tJout 

twenty dynamos we have had the highest satlSfactJOn and no dIfficulty whatever. In no smgle 
case have we had an armature to replace,and the cost of maintainance is practically nothing. 
You will make no mistake by adopting their system. We adopt them ourselves. because by 
comparison we have found them best." 

Copy of telegram sent tn answer to an inquiry regarding reliability and cost of maintenance of ThOmson-Houston 
apparatus. The name of the sender will be gladly furnished on application to the 

THOMSON.HOUSTON IlIOTOR. CO •• 6�0 Atlantic Avenue, Boston Mas •• 

AMERICAN INSTITUTE FAIR. 

DAIMLER MOTOR 00" 
MANUFACTURERS OF 

�.A.S EN"�XN"ElS, 
Adapted 10 STATIONARY, LOCOlUOTIVE, AND BOAT PURPOSES. 

DAIMLER MOTOR LAUNCHES,P8tob�,i:';owe�.tolO 
Safe, SPeedy, Clean, Reliable, Convenient. No Steam. No Coal. No Ashes. 

Office, III East Fourteenth Street, New York, 
Next door to Stelnway Hall. iT These Motors are now ou exhibition at the American Institute Fair, 

New Vork • ..AJ 

C
llUlO'O 7 APON ,�?o CELLltLOIOu LARCQltERS 

41 BARCLAY ST 4 NEW YORK\...' J, AND VARNISHES FOR METALANoWOOD 
GUM LACQUERS - BRILLIANT AND DEAD BLACKS-SHELLACS 8cc;. 

c--'2--� SOLE LICENS EE S OF THE CE LLU LOI D COMPANY.�" � 

PlY.JORIS 
yA&lllflt 

STEAM PACKING 
Boiler Coverings, MilJboard, Roofing. 

Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRIC E LIST AND SAMPLES SENT FREE. 
H. W. JDHIIS MFa. CO., 87 Maiden Lane, N. Y. 

SUGARS.-UNITED STATES INTER-
nal Revenue Report on the 8tandard� and methods for 
the polar:metric exarntnatiofl of SUlZars. With 21lgures. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
S·l2. Price 10 cents. To be bad at this office and from 
an newsdealers. 

LEADING ENGINEERING WORKS 
of the Past Year. Bv O. Chanute. A brief description 
of R few of the lea<Ung enlZineertng works of 1600, and an 
��c::: f��t�o.:s

e 
o�D��n::.��g 8:r:��� i�i���eriF�� 

AMERICAN SUPPLEMENT. Nos. 814 and S1�. Price 
10 cents each. To be had at this office and from all 
newsdealers. 

A FREE TICKET TO THE- WORLD'S FAIR. 
"To go or not to go," that is the . Well, we will gol But 

a MagiC Pocket Bank Ilnd 
get tliere " without feel· 

itf�f��n,,� $lf:idfma:r��� 
FiIB Yest Pocket I 

address on re
refunded if 

Sel,pn New 
Style8 and 

Size8 

AT.L LOADED WITH 
TJ'anspnrent 

Film8. 
For aale by all Phot.o. Stock nealers. 

THE EASTMAN COMPANY, 
Send for CatalO{}ue. IWCHESTER, N. l' 

SIEMENS' + CABLES. 
SUBMARINE, -I- -I- TELECRAPH, 

UNDERCROUND, 
INTERIOR, -I-

-I- -I- TELEPHONE, 
ELECTRIC LICHT. 

Andress, 

Manufactured under authOrity of 
SIEMENS"" H ALSKE by THE EDI!,;ON GENERAL ELECTRIC CO. 

at their SCHENECTADY WORKS. 

Estimates furnished o n appllcatlon. 

Cable and Wire Department, Edison General Electric Company, 
�D180N JJVJLDING, JJl'oad St., NEW YORK. 

© 1891 SCIENllFIC AMERICAN,INC. 

THE AMDru�N �tL� TtLtPH�Nt ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Lenten Pateut 
l!ranted to Alexander Graham Bell. Maroh 
7th. 1876, No. 174.465. and January 30t.h. 
187 •. No_ Hl6,787. 

The transmiss ion of Speech by all known 

forUls of Electric Speaking Telephones in· 
frillges the right secured to this Company 

by the above patents, and renders each 
individual user of telephones not furuish" 
ed by it or its licensees responsible for such 
u nlawful use. and all the consequence" 

thereof. and l iable to 8uit thf.'refor. 

l3ALL AUTOMATl-C 
MADE ONLy CUTOFF ENGINE 

BY - £,NG INE Co THE BAL.L. ERIE PA .· 

GEAR CUTTING 
Leland, Faulconer & NOl·tonCo.,Detroit,Mich 

ESTA HI.I!'IH"ED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly-�2 Numbers a Year. 

This widely circulated and splendidly illu.trated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, ElectriCity, Telegraphy. Photography, Arcbi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Ternts of �UbSC1·iption.-one copy of the SCIEN

TIFIC AMERlCAN will be sent for one VPllr-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of tfa1'ee dollars by the 
publisbers; six montbs, '1.00: tbree months, noo. 

Clubs.-Spectal rates for several names, and to Post 
l\lasters. Write for particulars. 

The safest way to remit Is by Postsl Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes., securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

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

TH E 

Jtitntitit �mtritllu Juppltmrut 
This is a separate and distinct publication from THE 

ScIENTIFIC AMERICAN, but is uniform therewith in size. 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers, 
and accompanied with tloLnslated descriptions. THE 

SCIENTIFIC AMERICAN SUPp·LEMENT is published week
ly, and includes a very wide range of contents.. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. l1ineralogy, Natural 
History, Geography, Archreology. Astronomy Chemis
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering. Mining, Sblp Building, 
1I1arine Engineering, Pbotography. Technology, Manu: 
facturing Indust.ries, Sanitary Engineering, Agriculture, 
Horticulture. Domestic Economy, Biography, i\iedicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The 'most important Engi'Jleeri'llg frork,III, Mechanisms, 
and Man1!factures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for tbe United States and 
Canada, t5.oo a year; orone copy of the SCIENTIFIC AM

ERICAN and one copy of the SUPPLEMENT, both mailed 
for oneyearfor$7.00. Slngle coples,10cents. Addressand 
remit by postal order, express money order, or check, 
. MUNN & CO •• 361 Broadway, New York, 

Publisbers SCI EN TIFIC AMERICAN. 

---0---

�uitdinQ �dititm. 
THE SCI ENTIFIC AMERICAN ARCHITEC TS' AND 

BUILDERS' EDITION Is Issued montbly. $2.50 a year. 
Single copies, 25 cents. Forly large QUarto pages, equal 
to about two hundred ordinary book pages: forming a 
large and splendid Magazine of Arcbltecture, ricbly 
adorned with elegant pl.ates i1L cnlors, and with other fine 
engravinlZs; illustrating the most Interesting examples 
of modern architectural construction and a1)1c�' Jbjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans f{.r private resi .. 
dences, city and country, includin.v those of very "!ll0d
erate cost as well as the more exlY sive. Drawings in 
perspective and in color are givel ogether with full 
Plans, Specifications, Sheets of Det. • Estimates, etc. 

The elegance and cheapness of 'll8.gnificent work 
have won for it the l ... arge8t (�� .·cnlation of any 
Architectural publication In tbe world. Sold by all news
dealers. '2.50 a year. Remit to 

MUNN & CO •• Publishers, 

361 Broadway, New York. 

PRINTING INKS 
The SCIENTIll'lC AMERICAN 1. printed With CHAS. 

ENEU JOHNSON &. CO.'S INK, Tenth and l.omblLrd 
tlts..Pbilaclelphill.lInd.7 ROle St.,oPP. Ouape. New ¥Ilrll 
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