
�'h'erti:gements. 
ORDINARY RATES. 

In.lde Pall'e, each insel'lion - -71i cents a line 
Bllck Pall'e, ea�h Inserllon - - - - 81.00 a line 

IT Far 80me CUul8es of Advert;"ements, Special and 
Higher rates are reqwired. 
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ment, 8S the letter press. Advertisements must be 
;:�T:� t��p��:P::��: f��':iri: :::�8 �88U�?Ur8day 

WO�tPau��!'!�e!���S 
time and money by u.ing our 

and Hand Power MacnlQerg 
SEND FOR CATALOGUES-

A-Wood-working Machinery. 
B-Lathes, etc. 

SDECA FALLS MFG, COMPABY. 
ti95 WaleI' St., Seneca Falls, N. Y. 

AMERICAN PATENTS.-AN INTER-
estm� Rnd va)uable table shnwinlo! the number of pRtents 
���net�e�O�I��ef;��Ot':e 8��J�nC��n�P�gw�ht�ghrfe���r���� 
31. 1894. Contained in i'CIEXTIFIC AMV.RICAX Scpo 
PJ..E.'IENT. No. 1002. Price]U cents. To be had ut thiS office a�d from all new!ldealers 

• POWE.R & FOOT I SHAPERS,PlANE.RS.DRILLS 
.... AT H E s. �rf��NpE.prl��P 2�T�LIJ�ul�gtr 
5EBAS IAN LATHE 0.1 o CULVERT ST. CINCINNATI.a. 

lifEAM ;O�8���;-! 
I STAMP o;:r���&����aliu"a�� 

I anteed. Catalogs sent. 
GATES IRON WORKS, 

CHICAGO. ......................... ... 
For A ll Shaft Sizes. Hub Thrust Bearin ... s 

PATENTED. 
Write far Prices. 

THEY KILL FRICTION, 
THEY SAVE OIL, 

THEY CANNOT HEAT, 
They Wi II Run at Any Speed, 

Tney Will Carry Any Load, 
They Are Durahle. 

The Ball Bearing Co. 
12 Watson St., Boston, Mass. 

BICYCLE MACHINERY. 

DROP PRESS, 
Automatic Lifter for Forging. 

1200 Pounds Hammer. 
IT Send far Booklet. 

The Waterbury Farrel Foundry and 
Mach ine Company, 

Bank st., Waterbury, Conn., U. S. A. 

Water Emery 
Tool Grinder 

Has no pumps no valvea. No 
piping required to supply it with 
water. Always ready for use. Rim· �e���a

;fo��ruction, JI:OSt efficient 
pr- Send far cataloom and prices· 

W. F. & JNO. BARNES ·CO. 
1999 Ruby St., Rockford, III. 

TRANSITS, AND LEVELING INSTRUMENTS. 
PLUMBERS' IRON LEVEl Wiil\�::�ble 

ItE�' .. ][ .. �lI�i ...... J .. I�][ ..... lI��� • lallof 
all piping. PrIce '2.25. Size 12 Inch. Forbooltonthelevel 

C. F. RICHARDSON It. SON, 
I'. o. Bo'x 97", ATHOl., MA!>!S .. U. 8. A. lillE. CAN �Y!RJ GOLD 

M1NINbuMACHINERY 
"f� OR BY ECONOMY Of FUEL' IN DRIVING OUR 

RIEDLER PUMe� 
WHICH 'gJbL.MA,,£? WRIT£cA"'ILOG.UE.N�24t26. 
nASERl CHALMERS.CHICAGO. ILL U.S.A. 

"My Well and what came out of it." 
A .tory by the noveli.t Frank R. StocktOD. 

"Your Well and what will come out of it." 
By the 

. 

Pohle Air Lift Pump 
Bulletin. to tell you will be .ent on application. 

The Ingersoll-Sergeant Drill 00. 
Havemeyer BUilding, 26 Cortlandt Street, New York. 

THE BILLINGS HAND VISE 
The Best Vise for Linemen. 

Drop Forged from Bar Steel. 
Interchangeable Part.. Parallel Jaw •• 

Hardened hy Special Proce ••. a::r Send far Oircmar H. V. 
THE BILLINGS & SPENCER CO. 

Drawer 3. Hartford, Conn. 

ACETYLENE APPARATUS.-ACETY-
lene number of the 8CIE!\:TII!'IC AMERICAN SUPPLE· 
1\IENT, �esCl·ibinJ!. witb full iliustratioDs. the most 
recent. 8lmple. or bome made and commercial apparatus 
for lleneratlDIt acetv)ene on the larJle and small Reale. 
Tbe aas 88 made for and used by the mlcroscopist and 
atudent; ita use in the mallie lantern. fJ.'be new Frencb 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMRItlCAN SUPPLEMENT, No. 10li7. 
Price 10 cent •• 'l'u be had at office. 

'titutifit �mt�itall. 

PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHARIINI 
MACHINE 

For School, College or 
Ray work. 

IT Circular tree. 

E. S. RITCHIE & SONS, 
Brookline, Mass. 

Drop. Forging 
In all its branches done to order • 

Sen� u. sample. to figure on. Our work i. eq ual to the 
be.t done In thl. country. We make a .peclaJty 

of very tntrlcate work. 
BAG�ALL-J.OUD BLOCK 

16� Commercial 8u'eet, 

FOR ELECTRIC LIGHTING. 
Special low price. to boom 

business. 

1
9 lI§htU c;p.ug vP'lt dY'!!'mo I!ll!'� 

Experimental & Model Work 
Circulars d: advice ire.. Gardam & Son, 96 John St.,N. Y. 

Otber .Ize., up to 75 IIld1ts, 16 c. p. 
High grade machines. Satl.faction 
guaranteed. Electric motor. � to 
7 h. p. any voltage. Stor:w.e bat-
rg� ��u:.����·!l't c���rm: 

�"""""""""""'� � 

�,�I����I�l i ��MERICAN' continue to examine Improve- � 
for Inventor •. 

ment., and to 8jlt a. Solicitor. of Pateut. � 
In thl. line of bu.ine •• tbey have had nearlli Wtll � 

years' e�rience, and now have uneq1!6led facilUiies "for � 
the preparation of patent Drawin�s. I"IpecitlcatJons, and .---......-.. 
tbe pro.ecution of A.pp,lcation. for Patent. In the � 
United State., Canada, and Foreign Connuie.. Me •• r.. ____ Munn & Co. al.o attend to tbe preparation of Cave.at., -
Copyrigbt. for Book., Trademark., Rel •• ue., As.,gn- � 
�:.���.���t��t':�g�h��1���:�l�h 

o:p:c'li���re fn� � 
promptness, on very reasonable t erms. . ,  � 

A pamphlet .ent free of charge on applIcatIOn, con-
taining full \J,formatlon about Patent. and bow to pro- � 
cure them; directiOns concerning 'L'rademarks, Copy· � 
rilrht., De.lgn., Patent., A.ppeal., Rei •• ue., Infrlnlle-

� ment:'J. A •• lgnment.. Rejected Ca.e.. Hint. on the _ 
saleW' e ���e�!�d�t;;ee of charge' a Syno ... of Iforelgn � 
Patent Law�, .bowln� tbe co.t and met�od of .ecurlng � 
Patent. In 8.ll the principal countries of the world. � 

MUNN '" CO., SOLICITORS O� PATENTS, � 
361 BROADWAY NEW YORK. � � BRANCH OFFICES. - No. 622 and 6U F Street. Pacltic ____ 

� Bulldln�, near 7th Street. WASHINGTON, n. C. --
'� � 

�����������,������������� 

ARMSTRONG'S * PIPE * THREADING 
-ANl)-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Size. 1 to 6 Inc he •. 

te1!l'&e�OI�\tI=:d �I�':,"{.-I!!t 
Pipe Cutters. OSUlcies alia lJUJ) 
14.'ltir"enm.llu acknmvll'd(led to be 
THE BEST. pr.sendjoT ca.tn1no. 

THE ARMSTRONG MFG. CO. 
Ul'idgepol't, Conn. 

Scientific Bill Catalogue 
RECENTLY PUBLISHED. 

Our New f',atalogne conta\nIn� over 100 page., InClud
Ing work. on more than fifty dllferent .ubject.. WID 
be mailed free to any addre •• on application. 
,U UN N &0 CO � Puhli,llers ScrENTU'IC AMERICAN, 

The Van 
Universal 

3til nl·on,h,·nT. New YOl'k 

Norman • •  

Bench Lathe. 

Highest Award at the World's Columbian Exposition. 

Th� ni��tt L,th� 
Faneuil Watch Tool Co, 
Boston, Mass, U. S. A. 

Greate.t money makiIll! hthe I. tbe Rivett. 
Flne.t tool for all kind. of fine nice work. 

INVESTIGATE 1 

Drawing } Instruments 
Engineers' } Supplies 

Of German, Swl •• , and Ameri-
can make. Drawir:1f. Board. l' 
S1uare., COlor.p In ., Tracing 
C o t h .  a n d  aper., Thumb 
Tacks, Rules, Tapes, etc. 

Blue Process Papers, 
THE BEST IN THE wt>RLD 

FROST'" ADAMS Cl;. 
Impo)'teJ's. 

39 CORNHILL, BOSTON, 
MA,"S. 

IT Catalo�ue Free. 

Tbat's why we want your 
trade. We drum no dealers, 
but .ell direct and .a ve you 

- two proUt.. Thl.cut .bow. 
2-blade, razor steel, hand
for�ed jack knIfe" exact .ize. 
�����e r6'I�J'e

o.
k����: 63ij 

fln�b�':,�'a 'J.: Iliu.trated fo�a
s�e

a
f:a�o�.�� and H How 

MAHER & GROSH CO. 
40 A Street, Toledo, Ohio 

© 1897 SCIENTIFIC AMERICAN, INC. 

!Q Carpenters, 
Machinists, Electrical 
Workers, Plumbers, 
Steam Fitters, Pattern 
Makers, Steam Engi
neers, Draughtsmen, 
Miners, Civil Engi
neers, etc. Re/ertn.Ce8 
Everywhere. Free CiT" 
cular. State Subjerl IJUU wish to Study. 
n 942 Scranton, Po. 

Krueger's Automatic Self-R 
ing Lumber Measure 

P'" E�'l'A nJ,J�HEJ) 1S",'}. 

The Most Popular Scientific Paper in the W orld 
Only 83.00 II. Yenl', Inclndlnll' l'oolll.lI'e. 

Weekly--5� N ll lllber� n Yf-al'. 

Thi!ll "'idf�lr cil'cnlnteci and splendidly illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a larjlZe number of 
original en�ravinjils of new inventions and discoveries, 
representinll Engineerml1 Works, St.eam Machinery, 
New Inven,tions, NoveltIes in MechanicEl, Manufacturea. 
Cbemi.try, 1lllectricity. Telegraphy, Photograpby, A"chl
tecture, Agriculture. Horticulture, Natura.l History, 
etc. Complete lI.t of Patents each week. 

'L't'rl1ll'i of �II h"'(�I·it"inll.-One copy of the SCIEN
TIFIC AMERICAN will be .ent for one llear -52 number.
po.tage prepaid. to any .ub.criber In the United State., 
Canada, or Mexico, on receipt of 'rhl'Cf� Uullnl'� by 
the publl.ber.; .Ix month., '1.50; three month., $1.00. 

(: III he. - Special rates for several names, and to Post
masters. Write for particulars. 

The .afe.t way te remit I. by Po.tal Order, Draft, or 
Expre •• Money Order. Money carefully placed in.ide 
of envelope�, securely sealed, and correctly addressed, 
seldom jiloes astray, but is at the sender's risk. Address 
all lette"" and make aJl order •• draft., etc., payable to 

ilIUNl'i &0 CO., 3tH 1I .. ",ulwlI.)·,l\ew Yo,·I., 

--it--

Jdtntitit �mtrf�Jn Juppl�mtnt 
Thl. i. a .eparate and di.tinct publication from THE 

tlClENTn'IC AMERICA�, but i. uniform therewltb In 
.ize. every number containinll .Ixteen 111ol'lfP page. full 
of enjilravinlls, many of wnicb. are taken from foret� 
papers ane accompanied wittrtranslated dpscriptions. 
THE ScrroNTIFIC AMERICAN SUPPLEMENT i. publi.hed 
weekly, and Includes a very wide range of contents. It 
pre�e:cts tb� most. recent papers by e�'nent writers in 
all the principal department. of Science and the U.eful 
ArtE, embracing Biology, Geology, Mineralogy, �atural 
History, Geography ArchreoloRY, Astronomy, Chemis
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway En�ineeri (lg, Mininll, Sbip Building. 
Yarinp. Engineering, Photogra)}by, TechnoloJlY. Manu· 
facturinj;! Industries, Sanitary Enjl'ineerio/l, Agriculture. 
HortICulture, Domestic Economy, Riography. Medicine. 
etc. A va.t amount of fre.b and valuahle Information 
obtalDable in no other publication. 

The most impartant Engi .... ring Warks, Mechanl.m., 
and Manufacture. at bome and abroad are lllu.trated 
and de.cribed in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United Slate., 
canada, and Mexico� �.OO a year; or one copy of the 
SI'IENTIFIC AMERICAN and one copy of the SUPPLE· 
MENT, bot.h mailed for one year to oneaddre •• for '7.00. 
Sin�le copie., 10 cent .. Addre •• and remit hy po.tal 
order, express money order, or check, 

ilIUNN &; CO., 361 nrnnc1way, New York. 
--it--

�tl '·1 :l' C01� ;l·t· �\\l hHlf\ �(ll unt. 
THE SCIENTIFIC AMli:RICAN BUILDING EDITION I. 

I •• ued monthly. '2.50 a year. Sin/de copie., 25 cent •. 
Thlrty·two large quarto Plllle •. forminl( a large and 
f'plendid MalZazine of Architecture. richly adorned with 
e!ll{Iant plates and ;)tber Une enl(raving.; Illu.tratlol( the 
most interesting examples ot modem ArchitectuJal 
Construction and &1 hed subjects. 

A special feature is the presentation in each number 
nf a variety 01 tbe lat.e.t and be.t plan. for private re.l· 
dence�. city and country, including those of very mod .. 
erate cost as well as the more expensive. Drawin�s in 
perspective and in coior are given, tOiletber with Floor 
Plan!!. Descriptions, Locations, Estimated Cost, etc. 

The elejlance and cbeapness of this magnificent work 
bave won for it the Lnl'!Ct��t (:il'cillat.ioll of any 
Architectural publication in the world. Sold by all 
new.dealer.. $2.50 a year. Remit to 

11lliNN &0 CO., 361 nl'on.lwny, Ne w York. 

--<j._-
�l"VO'rt �tlitiOlt 

of tbe SCIENTIFIC AMERICAN, with which I. incor
porated U LA AMERICA CIENTIFICA E INDUSTRIAL," 
or Spanl.h edition of tbe SCIENTIFIC AMERICAN I. pub
lI.bqd monthly. and i. uuiform in .ize and typograpby 
with the SCIBNTIFrc AMERIOAN. Every number con
tain. about 50 Plllle., profu.ely Illu.trated. It I. the flne.t 
SCientific, industrial export paper published. It circu
latf's tbr01ljlbout Cuba, the West Indies, Mexico, Cen
tral and South Amerir.a, Spain and Spanish possessions 
-wherever the SlJanisb language 18 spoken. THE SCI
ENTIFIC AMERICAN EXPORT EDITION ha s a large 
guaranteed circulation in aD commercial places thrO'U{1h
out the warld. $3.00 a year, po.tpaid, to any part of the 
world Single copies. 25 cents. 

[r Manufacturer. and others who de.lre to .ecure 
foreign trade may have large and hand.omely dl.played 
announcemen-. publi.bed In tbl. edition at a very 
moderate co.t. Rate. upon application. 

iUUNN &0 CO., Puhlisl.ers. 
361 BroadwaT. New York. 

HYPNOTISM Sixty way. �; my method,$2, 
100 page book, 1Oc. Oooult Force., 8Oc. Prof. Anderson. S. A. 17, Masonic Temple. CblCBllro 
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