
�"l'erfisement&� 
OltlHNARY RATES. 

Intd de I)n�e. each inlilertion _ - ?':i cenlll n l ine 
Unci. Pa�e. ench iluleJ'tion • - - • $1.00 a line 

H�r��te�O�� ;!��e:ed�
f Advertisements, Special and 

The above are charues per R2'aLe line-about eight 
words per line. 'j'his notice shows the width of tne lIne. 
and i8- SeL in agate LYP';!. llJn£'ravi1l2"a may bead adver. 
tisemeDLB 8t. t.he same j'ate per agate line. by measure
ment, 8S t,he let,t.er press. Advertlsements must be 
received at Publication Office· dS earlv as Thursday 
mornimr �o appear in the roUowiufl week's iSBll£:.. 

WOEt�u�!!'!��e��n�a��S 
time and money by using our 

andH8Ijd Power macninerg 
SEND FOR CATALOGUES

A-Wood-working Machinery. 
B-Lathes, etc. SEltECA FALLS MFG. COMPABY'. 

695 Water. St., Seneca Falls, N. Y. 
AMERIUAN PATENTS. - AN INTER-
esting and valuable �able showin),! the number of patents 
J!ranted for the varlOU8 subjects upon which petitions 
have heen tiled from the be�nninO' down to December 
31. 1894. CQ.ntained 1I1 scfENTIFIC Al\lEHrCAs SuP .. 
PI-:,E.'JKYT, No. 1002. Price 10 cents. To be bad at 
thIS office and from all newsdealers 
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Were not always smart. They had 
to study and read and learn. They 
had to get all the ideas they could 
from other people. The smartest 
engineers, mechanics and machinists 
to-day read Lord's Power and 
Machinery Maga�ine. It is 
an educator. It gives its readers 
the most valuable information and 
facts every month for less than 10 
cents. You ought to subscribe. 
$1 a year. Send 10 cents for a 
sample to :: :::: :::: :: :: : : :  :: :: 
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@ • GUI�I> &, LORI> @ � - 6.8 Atlantic Ave., BOSTON, Mass. : � e.p,n,M 18ll1S.-..... WLlt.IDaa c.:. • ..-J. H. Y. • • • • •  

THE CURTIS 
Water Pressure Re gulator 
For Hotels and Public Buildings, Water 
Motors, Hydraulic Elevators, etc. 

Will maintain the pressure desired, with 
��
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t
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and 

Jr" Send jar Circular S.l!'. 
D'ESTB &. SEELEY CO. 

29-33 lfaverbilJ St., Boston. 

WORKSHOPS 
g�?�t��:,

n�:!:,
l ��I��';,"d �lfh 

BARNES' FOOT POWER 
MACHINERY -
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 

W. F. '" JOHN BARNES CO. 
1999 RUBY ST., ROCKFORD, ILL. 

Rivet Machinery 
RAPID ACTION 

MODERN DESIGN 
HIGH=GRADE WORK 

BUILT BY 
THE E. J. MANVILLE MACH. CO. 

P. O. BoxM, WATERBURY, CONN. 

This �traightener Is of 
'.;ill�=:'h �d �'f.f��;i;�hf:�t.:f:'e �'!"'�� II!! 

from No.3 to No. W. 
Price . . . ••. . . .  $12.00 

Jr"Send stamp jar cata
logue oj machinists' tools. 

38 FEDERAL S TREET, BOSTON, MASS. 
Uepair Bic)7cles 'fo r a Living.-¥our boy's hobby .ec::::;,;et .r]ii 
Here is a bicycle repair outfit complete. Illus. catalogue 
of tools for stamp. Fred. Frasse Co., 21 Warren St., N.Y. 

FINEST AND FASTEST _ 

.tiE F!��i�I!ChlT���� 
-- � Boston. Mass., U. S.A. 

With the new attachment. the Rivett Automatic Chuck 
Closer 1 from 1� to 300% more work. can be done. 

NEW TOOLS • • • NEW CATALOGUE, lS�6 

J titutifit jmtticlu. 

POCKET 
COMPANION 
TOOL 
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pact combinatiollt finely finished, nickeled. 
� Weighs only 2 oz. Length closed 3 in. If your 
,. bardware deal-er hasn't it we will send it on 
� receipt of 45 cents. Stamps taken. � 
� THE L. S. STARRETT CO., Box33, Athol, Mass. � 
� .. � .. �� ... �.� .. �0.� ... �.� 

TRANSITS AND LEVELING INSTRUMENTS. 

�LCf.�'o ELECTRIC LEVELS 

Sizes, 2 and 3 inches. Prices, 25 and ao cents. 
l!'arBook on ( C. 1<". RICHARDISON & ISON, 
the Level. 5 P. O. Box 977, Ath ol, Mass .. U. S. A. "Queen" Builder'S Transit 

$100 
IMPROVED TRANSITS AND LEVELS 

Graduated entirely on our large divid
ing engines. Special award at World's 
�:;Ing' 1�d 

k
��ftr!e ����:��s Ba� 

Materials. 220 1'. llIustrated Catalogue 
mailed free only if this ad. is mentioned 

QUEt<:N & CO., Inc., 
1011 Chestnut I';t., Philadelphia 

Spinning 
:S§� ��$ 
�e� 
!!�<+-! ai CllcdOP. 
gp..�� 1i�'�t: Patent applied for. 

�.sf.S 
The Billings & Spencer Co� Drawer 3, H artford, Conn. 

SCIENTIFIC AMERICAN SUPPLE-
lIEN'l'. Any desired back: number of Lhp. SCIENTU!'lC 
AMERIC AN SUPPLEMENT can be bad at this office for 
10 cent�. Also to be had of newsdealers iI: all parts of 
the country. 
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35c.-rosewood handles, nickel ferrules. Nail 
Sets,lOc. SWedish B loyd Knives, 300. 

Mai!ed postpaid. ar Oatalogue jree. 
TUCK MANUFACTURINC CO. 

AMES STREET, BROCKTON, MASS. 

'-� .��c;k!!Hi " !I 

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

"Your Well and what will come out ofit." 
By the 

Poh1e Air Lift Pump 
Bulletins to tell you will be sent on application. 

The Ingersoll-Sergeant Drill Co. 
Havemeyer Building, 26 Cortlandt Street, New York. 

Culcium.-All about the new illuminant, its qualities. 
chemistry. pressure of liquefaction, its probable future, 
ex periments perlormed with it. A most valuable series 
of artiCles, giving in complete form the particulars of 
this �ubject. Apparatus for making the gas. Contnined 
in SCIENTIFIC AMERICAN SUPPLEMENT , Nos. 998. 
1004, 1007, 101'J, 1014,1015,1016, 10'J'J, 
1035 and 103S, 'Fbe most recent apparatus of sim. 
pIe and more elaborate type described and illustrated 
in speCial acetylene Supplement No. 1051'. Price 10 
cents each. To be had at this office and from all news
dealers. 
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� the prosecution of A.pplications for Patents in the � --.. United States, Canada, and Foreign Countries. Messrs. __ ________ Munn & Co. also attend to the preparation of Caveats, � 

� ��8Y�p��!�i. rri?rf�gi'';:����' 0¥'i1!����8. 
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� Patents, etc. � 
___ We al,o send, jree of charge. a SynopsIs of Foreij!n ---� Patent Laws", showing the cost and method of securing � 
� Patents in all the principal countries of the world. � � MUNN & CO., SOl.ICITORS OF PATENTS. � 361 BROADWAY, NEW YORK. � � BRANCH OFFICES. - No. 622 and 624 �F Street. PacifiC __ 
________ Building, near 7th Street, WASHINGTON, D.C. � 

Elbridge Electrical Mfg. CO. 

TaDOS. 

ELBRIDGE, N. Y. 
MANUFA.CTURERS OF 

... High Gr� 
Dynamos 

. 

and Motors 

Chesterman's, Excelsior, 
Lufkin's, Eddy's, Roe's, 
etc •• and supplies of all 
kinos for Architects, En· 
gineers and Draughts
men. 
Frost & Adams Co. 

Establisbed in 1848. 
39 Cornhil l, 

BOSTON, MASS. 

makers use. lIT Send jar jully illustrated catalogue. 
WELLS BROS. & CO.. P. O. Box B, Greenfleld, Mass. 

THE ORNAMENTAL IRON 
try.-Description of the method of manufacturing 
wrought iron into ornamental and artIstiC forms, With 
9 i1lustratlOn�, Contained in SCIENTIFIC AMERICAN 
�UPPLEMENT. No, 1020. Price 10 cents. rl'o be had 
at this office and from all newsdealers. 

Trucks of Every Description. 

The Handy Truck 
Price F. O. B. $'J.OO 

Self-Lubricrtting $2 .'J5 
A Book on Trucks Free. 

Boston & Lockport Block Co. 
143 Commercial St., Boston, Mass. 

DORMAR'S 
VULCARIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1.000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and 
Die Sinkinj! of all kinds. Established 1860. -_.-11..--...... 

Jr" Send jar Catalogues. 
'rHE J. F. W. DORMAN CO. 

121 E. Fayette St., Baltimore, Md., U. S. A. 

'DRILLING IMA"CAl8ER-.J2 
�MANUFACTUAED .v,� 

WILLIAMSi�BROTHERS. - ,- ITHACA�N·Yr 
. 

OR ON SIUS;"FOR O� SHALLOW�ELLS,"'WITl41 
STEAM OR HOR5E POWER \ 

SEND "OR CATALOGUE 
·A",,"",.�.IIYILOJAM=OBR05.JTH� 

Dec. 1889. KARl. 1l1l!'!CHKE, 
.6� W. 'J7th Street, NewYot'k, 

Manuf'er of hardware specialties and tools of all kinds. 

TURBINE WATER WH EELS. 
SEND FOR PAMPHLET. 

.JAMJ<:8 LEFFEL & CO •• 
Sprlna:lIeld. Ohl., U. 8. A. 

" PEERLESS" DUPLEX 
PIPE THREADING 

Combination Bench and 
Pipe Vises. 

C()I\tiwuous Feed Ratchet Drill 
Bignall & Keeler Mfg. Co. 

373. Edwardsvllle,llI. 

© 1896 SCIENTIFIC AMERICAN, INC. 

Electricity ----
Mechanics; Mechani· 
cal and Architectural 
Dra.wing; Plumbing; 
Architecture; Mining; 
Civil Engineering in 
all Branches; Steam 
Engineering (Stat'y., 
Loco. and Marine). 

The International 
Correspondence School. 

To Electrical 
•••• Workers, 

OLDS SAFETY 
VAPOR ENGI ES 

FREE from 
g:�ifcOa11��S 

Greatest simplici-
��r:�ft\��

c
l1e��t-

alogue by sendina 2 
:!-cent stamps. 
P. F. OLDS & SON, 
TheGasoline EnglneBullders,Box 41s, LA.NSING, MICH. 

"WOLVERINE" GAS AND GASOLINE 

Using Natural GaB, 
(�oal Gas . Producer 
Gas, and Gasoline di
rect from the tank. 
1 to iO H. P., actual. 

ENGINES, =JdAT.J.��fNRl 
"Wolverine l' is tbe only re

ven�ible Marine Gas Engine on 
the market. It is the Jightest en
ginefor its Requires no 

__ Oli ULt�iV�SR;'af����'it
e
�fac-f,�S�y 

LVERINE MOTOR WORKS, 
12 Uuron Street, 

CRAND RAPIDS, MICH. 

The Springfield -. 
Gus Engin e Co., 

21 W. Washington St. 
Springfield, O .  

GRAND RAPIDS, MICH., 
U.S. A. 

Manutacturersof the Silltz Stn. 
tionnl'Y and lllnl'inc C�nM and 
!�����Jnfo::�'b��:�an!BiI���l� 
LiJj!bting. Runs with manufac
tured <I' natural gas -Boats and 
launcbes. Prices within the reach 
of all. ar Send jor Catalogue. 

:.\1eJltion this paper. 
This be£;��:'in*"e�t�:�ih�

r Horse 
WEBSTER 2J.2 actual horse power 

GAS ENGINE 
for $1 :)0, less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in Jots of 100, 
��
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Made for Gas or Gasoline. 
Pfv:;r!."'{'�J.

pe
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t
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e. 
1074 West 15th Street, CHICAGO 

Lidgerwood Hoisting 
Engines.� 

300 STYLES AND SIZES. 
OVER 12,000 IN USE. ar Send jar Oatalogue. 

LIDGERWOOD MFG. CO. 
96 Liberty S treet, New York. 

PREISTMAN SAFETY OIL "A thoroughly successful commercial Engine using a Safe Oil. "-Franklin Institute 
No Extra Insurance, No 

Hteam. No Gas, No Gasoline. 
Reliable, Safe, Economical. 
and Convenient. Chosen by 
Nine Governments. Used for nearly every purpose. PREISTMAN & CO .. lncorp'd. 
�30 Bourse Bldg.. PHILADELPHIA, PA. 

VANDUZEN S�Ft.r PUMP 
THE BEST IN THE WORLD, 

Pumps Any Kind of Liquid. 
in Order. never Clogs nor 
Every Pump Guaranteed. 

SIZES.-
per Hour. 
. Address 

CO" 
O. 

Experimental & Model Work 
E. v. BAILLARD, 106 I.iberty Street, N. Y. •.,. DO YOUR OWN Save money! Make 

• . .... .. �, money printing for 

PRINTING others! �ype-8"tting 
easy. Prmted rules. 

, 85. P�ESS Cor :��:s:
o
�y������ cards, Clrcula;rs •. 

&c etc. to factory. . Press for prmtmg KELSE Y & CO. a small paper, $40. Meriden. Conn. 

�OJ1IC:�O'�� a'� ,D{ • "OIl.O���r¢'I. 
ESTIMATES furnished for COMPLETE CRUSHING PLAN,fS ;':nufacture MINING MACHINERY��:��i�tiOIt 
.. ates Iron Works, Dept. C, 650 Elston Av.Chicallo,11I 

Platform Sprinkling 
Wagon . 
complete Sprinkling 

ever built. 
Accommodation 

Sprinkler, 
lumber wa· 

with long' 
,.�_,.,��_." and 
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