
��uDertisements. 
ORDINARY RA'l'ES. 

Im�ide Page, each insertion - - 7a cents a line BllCk Page. each illsel'tion - - - - $1.00 a line 
rT'For some classes of Advertisements, Specia� and 

Higher rates are required. 
The above are charges per agate line-about eight 

words per line. This notice shows the width of the line. 

���8
e��� �� �'1�t�%�erat����a::r: lin� �;a;!e�����: 

ment, as the letter press. Advertisements must be 

��1�� t��p ��:i����� f3fo�!\na: :e�irs f�u��UrSday 

Star * 
Lathes 

Foot power 
Screw ... 

••• cutting 
Automatic 
Cross feed 

9 and 1 l-inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 
695 WaterSt.,Seneca Falls.N. y. 

AMERICAN PATENTS.- AN INTER-
estmg and valuable table showin}! the number of pHtents 
Jlranted fur tne various subjects upon which petitions 
have heen tlled from the be�inning down to December 
31. lS9../,. Contained in �CIEYrIFIC AMERICA X SUP. 
PLE:\! K�T. �o. 1 OO·�. PrIce 10 cents. To be had at 
this office and from all neW5Idelilers 

STEAM A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 

A boon alike to 
the prospector 
a n d  mining STAM P a traction of the ex­

pense. 
capitalist. Send for catalogue. MILL GATES IRON WORKS, Dept, C, 650 Elston Ave.. Chicago, U, S. A. 

FEDERAL BENCH PUNCH 
10" high, 10" long, with lever 24" 

long, and weighs 64 pounds. Punch­
es a hole 5-16" through Ys inch iron 
plate 2�" from edge. Neat, strong, 
and dUlable. Price with dies for 
one size hole, $15; extra dies for 
round hole, per set $l. � Send stamp jar catalogue o j  
machinists' tools. 

CHANDLER & FAROUHAR, 
38 Federal St" Boston, Mass. 

Patent Carrying Track 

OVERHEAD 
TRAMWAY 

for MillSM
����2���:

e.
M�����or

S���: 
or for 

The Coburn Trolley Track Mfg. Co., 
• • •  HOLYOKE, llIASS • •  , 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has these Great Advantages: 

The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive. with equal safety. the 
smallest or largest drills within its range-a won­
derful economy in time and great saving' in drill 
brea.kage. Send for catalogue. 

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

Moasnrin� 
Chesterman's, Excelsior, 
Lufkin's, Eddy's. Roe's, 
etc., and supplies of al1 
kinds for Architects, En­
gineers and Draughts-

TaDOS. 
men. 
Frost & Adams Co. 

Established in 1848. 
39 Cornltil1, 

BOSTON, MASS. 

NICKEL 
AND 

Electro- Pia ti ng 
Apparatus and Material. 

THE 
& VanWinkle 
Co., 

NelVal'k, N. J. 
136 Liberty St., N. Y. 

35 & 37 S. Canal St� 
Chicag-o. 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

(RAND DRILL CO.) 
Seoo for Oatalog1.Ul. 

Spinning and Twister Ring 
�g� '�iiiilii: o.�� II 
��� . -+-;l'O'Htll 

&�:s "';@'$� Patent applied for. 
� ,,00 
J5£ �.S 
The Billings & Spencer Co .• Drawer 3, Hartford, Conn. 

Experimental & Model Work 
Circulars &; advice free. Gardam & Son, 96 John St.,N.Y. 

$ citutific �tutrican. 
OUR MASTERPIECE! Blades are highest grade of raZOr steel

h
file tested, warranted. 

atrongenoughfor anything, fine enoul"! for a quill pen,weigha 

���ii,sd!! �ii���ivr,.j,��I�Jo; 

•••••••••••••••••••••••••••• 
: NEW HACK SAW FRAMES.: 
· c:::: . , - Saw may be instantly at- • 
. :1.- tached or removed o,r set • • , at any an"le. Fmely. • . _ - __ finished and nick- • 
• eled. C o c o  b o l a  • • bandles. � Catalogue oj Fine Tools jree. • 
: l.HS� STARRETT �o?i3, Athol. rr.As�'i·.: 
...... � ................... . 

ODD SORTS OF THINGS 
but necessary to every mechanic 
or factory, are found with full de­
scriptions in "A BOOK OF TOOLS." 

"ABook ofTools" 
is the most complete 
catalogue ever is­
sued. Contains 550 
pages and over 2,{X)() 
illustrations. Prices 
areg-iven. 

A copy of this book 
sent postpaid to any 
address upon receipt 
of 25 cents in stamps 

CHAS. A. STRELINGER & CO. 

"Oueen" Builder's Transit 
$100 

I MPROVED TRANSITS AND LEVELS 
Graduated entirely on our large divid ... 

�n:ir�ngl�es
kin�e�tl

E��'��e�ln':, o§\f;� 
veying- and Draft ing Instruments and 
Materials. 220 p. Illustrated Catalogue 
mailed free only if this ad. is mentioned 

QUEEN &; CO .• Inc., 
1011 Vhestnut 8t., Philadelphia 

TRADE MARKS, 
DESICNS. 

COPYRICHTS &.c. 
Anyone sending a sketch and description may 

quickly ascertain, free, whether an invention is 
probably patentable. Communications strictly 
confidential. Oldest agency for securing patents 
in AmeriCa. We have a Washington office. 

Patents taken through Munn & Co. receive 
speCial notice in the 

SCIENTIFIC AMERICAN, 
beantlfull;v: illustrated, largest Circulation of 
any scientific journal, weekly. terms$3.00 a year; 
$1.50six mouths. Specimen copies and H..AND BoctK ON PATENTS sent free. Address 

MUNN & CO., 
361 Broadwav, New York. 

choicest pearl, $2, postpaid, 
8end for 8O-page free list and 
U How to Use a Razor." 

Special Offer: $1.50 Razor, 
Fine Strop, French Bristle 
Lather Brush, all for $162, 
postpaid. 

t,tahel· & Grosh Co. 
40 A St., Toledo, Ohio 

BUy TELEPHONES 
That Are Good- -Not "Cheap Things" 

The difference in coat is little. We guarantee our appa­
ratus and guarantee our customers against loss by patent 
suits. Our guarantee and instrulnents are Both Goo d 

W ESTERN TELEPHONE CONSTRUCTION CO. 
250·254 South Clinton Street. Chicago 

Largest Manufacturers of Televhones 
exdusi1..'ely in the United States. ------

TELEPHONES 
for Long or Short DistancA Use. Also 

Interior or Warehouse Telephones. 
Sent on trial to responsible parties. 

Sold tholl�ands during the last 
two years. every one a success. ar Send for Circular and Testimonials. 

Julius Andrae & Sons Co. 
MILWAUKEE, WIS. 

(bt R¢nn¢I1V protractor 
ana O��r 4,000 Otb�r tools 

m illustrated, described, and priced in 

Our n¢w 1897 £atalogut 
It Is a book of 710 pag¢s, lotx7i in. mail¢d 

fret to anyon¢ m¢ntionlng tbis pap¢r, and s¢nd­
Ing us 3St. Discount sbW witb eacb book. 

mOnt60m€�Y � �O., makm of HI!Jb 
6rade tools, 105 Julton St., n¢w York �itV. 

UPRIGHT 

Pianos � 
New Styles just introduced, embody­

ing many points of superiority. 
Various sizes and models. � Send jar catalogues. 

-'1azont%}amlin QIO. 
Boston. New York. Chicago. 

HALF A CENTllRY OF CYCLE8.-AN 
interesting history of rhe cycle from its origin up to the 
present time. 'rne tlrst crank·drIven bicycle. The 
., bone-shaker" an d its succeSfo,ors. 'j'he tricycl e. 'rhe 
modern wheel. Cycle tJuilding a science. POints of llD­
pro .. ement. 'rhe nneumatic tire. A hand and foot cycle. 
With 9 illustrations. Contained in SCIENTIFIC AMERI­CAN SUPPLEMENT, No.1" I '.!. Price 10 cents. To be 
bad at tbis office and from all newsdealers. 

I PRINT 
MY 

OWN 

Make money print-

�lN f��e��h�r�·nt�U� 

IV'�#¥N'\,",44� Cards, circu· 
l ars, with $5 
Press and save 
money. 

Will f d fl t Latest Improved 
angle, ��tho�e

p��ss';j'r'!,"�� �s.a�1 ANDERSON AUTOMATIC 

t. An indispensable Labor saver. �. I ---

� power. Warranted. r 11 ·  For particulars, prices, etc, _ .... �tt�r �Ol,.�r. - -
ME\VER 'l'()()I, CO.. I Copies a letter in l%second� 

16 Elm St., Portland, Me. , U. S. A. Quickest-Simplest-Best. 

newspaper. Type 
setting easy, printed 
rules. Send stamp 
for catalogue, press­
es and supplies, to 
t1le factory, 

KELSEY & CO. 
Meriden, Conn. 

This beats Wind, 8tea� or Hors·� ar Agents Wanted. 

[MARCH 20, 1897. 

MECHANICAL 
••• DRAWING��;,...::..e.� 

19 Machinists, 
Pattern Makers, Car­
penters, Steam Engi­
neers, Draughtsmen. 
Steam Fitters, Elec­
trical Workers, Civil 
Engineers, Plumbers, 
M in e r s. Rtj'erences Everywhere. Free Cir-­cular. State Subject 
?jOlt wish to Study. 

Architectural Draw­
mg; Electricity; Me­
challlcS; Architecture; 
Plumbing, Mining; 
Civil Engineering ill 
all Branches; Steam 
Engineering (Loco., 
Stat'y. and Marine). 

n 942. S('l":mtfln. PlI.. 

CROOKES TUBES AND ROENTGEN'S 
Photograohy.-'l'he new photography as performed by 
the use of Crookes tubes as a source of excitatIOn. All 
about Crookes tubes. SCIE.:\'TIFIC Al\IERlCAN SL'PPLE­MENT. Nos. 1�1. 18H. �38. 243. �44. 7H'.!. 7Ha. 
!105,9�0.111511. 1054, 1061,. 1056.1115'7, also cCIENTIFlC Al\U�RICAN. Nos. 7 � �, 1 U and 14, vol. 74. 
'rhese profusely illustrated SUPPLEMENTS contain a 
most exhaustive .serif'S of articles on Crookes tubes and 
the experIments performed with them. A mong them will 
be found Prof. Crookes' early lecture�, detailing very 
fully the experiments which 80 excited the world, and 
which are now again excitlDg attention in connection 
With Roentgen's photography. Price 10 cents each '1'0 be had at this office and trom all newsdealers. 

Durable-Easily Applied. 
This roofing i 8 manufactured 

from natural Trinidad a�phalt 
materials, anq will not dry up 
and become brittle under ex­
posure to the weather as coal­
tar roofings do. � Send for 

free sample of roof 12 years old, 
with circ'Ularand prir.e list to 
WAltRE!'i CIIE,UU;AI. 

"" 111"'1�. CO .. 

J)liB.!JBi;E.�;}�,rJF,tM& Sa I:!�o{! (�.�:·
.
e��, s. A. 

DIXON'S 691 
CYCLE CHAIN 

GRAPHITE 
saves wear of chain, pre­
vents rust and in creases 
ease, speed and comfort. 

� It will pay you to 
send 10 cents for sample. 
CO.. J ERSEY CITY, N. J. 

If y01t want the best Lathe and Drill 
�1�GBUGKS BUY 

WESTCOTT'S. 
St r o n g e s t  

Grip, Great­
est Capacit y 
and Durabu­
ity, Oheap and Accurate. 

We.tcott Chu("l. Co., Oneida. Io\. Y .. e. �. A. 
AskJ�8

ia��?
z�e �� ��i¥lii:[::�lt��g����,

Gf�w.an. 

The Bartley Direct Running Saw Mill 
�DJt 

s������\:l W�r:�l� 
Saw l\Iill now on the 
market. Can be set 

up anywhere. 
Cuts all kinds of 
lumber. Entirely 
self-contained. 
No lost power. 
Hundreds in use. 

Jr Write jar Illustrated Catalogue. �M • ..s�TLE! & SONS, Mfrs., Bartley Station, N. J. 

Krueger's Automatic Self-R 
ing Lumber Measure 

Saves Time and Mental Wear 
and Tear. A voids costly mis4 
takes measurin/l lumber. Be­
ing exact, it prevents contr04 
versies over invoices between 
buyer and seller. Does 
witball slow 
understand 
trial convinces 
THE JOHNSTOWN 

BRASS SPECIALTIES 
Hlnd� fl'mn Sheet Brass, Rods or Wir e. 

F. E. CHESTERMAN CO., 241 Arch St., PHILA., PA. 

Simplest and best. Has fewer parts 
than any Gas Eng-ire built. Can re­
fer to customers who first 
tried other makes that 
were failures and then 
purchased the Backus. � Send jor Oatalogue. 
Chicago Water Motor and 
Fan Co .• 171-173Lake 
Street. Chicago, III. 

NOTICE-No catalogues 
mailed unless you state 
what you want to drive. 

Power. We oner the ANDERSON 
WEH�·l'EU. 2% actual horse power COPYING MACHINE CO 

1 t II � t �illf:t:����J�J:�'�R: T'he
W

Chi���:'G;�'& Gasoline Engine n ¢ IQ¢n 
ther efore we can make the price. Box- The simplest gas and gasoline 
�?ad�

r
fg�g>���tG:S�I��.'�OJ pounds. . th k t H 

P I ar TVrite for Specia� Catalogue. 
�r:fulJje 

fgi abs�l��� s�e'adY �e�� 

¢Op ¢ and durability. It is a dwarf I WEBSTER M'F'G CO., in size and a Samson ill 
1074 West 15th Street, CIIlCAGO. ��:;l�l;A�

on
?atalOgUe sent on 

ACETYLENE GAS AND CARBIDE OF MANUFACTURED BY 
J • •  1. NORilIAN CO.. like to read of the dOings o f  intelligent people, of Calcium.-A 11 about the new illumin:mt. jts Qualities. 

chemistry. pressure of liquefactIOn, ltfl probllble future. I expenments pertormed with it. A mOllot valuable seri�s 
of articleR, giving III c'Jrnplete form the varticulars of 
thi� �ubject. A pparatus tor making' the gas. ContHined 
III SCIENTIFIC AMERICAN �UPPLF.;\II';NT. Nos. 998. 
101H. 1007. lilt'.!. 1014. 101.). 101li. IO'.!'.!. 1 U3.3 and 1 t)3�. The most recent apparatus of aim· 
ple and more elaborate type de�cribed and illustrated 
in speCial acetylene Supplemellt No.1 051'. Price 10 
cents each. 'I'o be had at this office and from all news­
dealers. 

COMBINATION 

StootS ana furnat¢$ 
foJ' Hot Wate,. and Hot Air. 

Suitable for houses, stores, single rfloms, 
barber shops, baptistries, etc. 

The National Pipe Bending Co. 

152 River St., New Haven, Coon. 

48 "A" South Clinton St., discoverie8 in scientific research of inventions in 
CHICAGO, 11.1-,. the mechanical arts, improveme�ts in machinery: 

NO HALF-MADE APOLLO 
galvanized iron. 

A certain Min representEl, we are told, 
that itR sheels are made by us and only 
dipped by itEe1f � that lts Iron ie., thcrefore, 
the same us onrs. 

What a silly lie it is. 
Apollo Iron and Steel Company. 

Pittsburgh, Pa. 

BEST DRYING MACHINES 
for Grain, Sand, Clays. Fertilizers, Phos-

����:'c���1�al����Ce. 
S: ei\1:S:��lc�a1� 

SCI . A M., ()clober 24, '96. 15 Years in opera­
tion. S(,11 ([ tor 6th illustrated catalogue. 
l". E. WORREl,)" Hannibal, IUD. 

greater facilities i n  manufactures, and genera] 
progress in the world's knowledge. No publica­
tion in any country gives such information so 
exclusively, promptly and carefully.as the 

It is an illustrated weekly of 16 pages, containng 
vast stores of reliable information for the 
scientist, chemist, mechaniC, engineer, electri­
cian, student. physician, photographer-every­
body. It is the acknowledged leader of all scien­
tific publications and circulates in every civilized 
country on the globe. $300 yearly, $1.50 six 
months, $1.00 four months. Begin at any time­
you'll find you can't do without it. Send check, 
draft, money order (P. O. or Express) payable to 

MUNN & CO., Publishers, 
F am iI y Ice Mac h i n e ��epr

e:�ar�n o':l��:s�}���e:..:!�e��l4
uA(j :J�t��, $t:'b��M�gN�o

l���.
$i5t�e§\�� �."y. 36J Broadway, New York City. ---------------------------------------------------------------

TO EARN MORE. LEARN MORE. Electrical, Mechanical, Steam and other Engineering Branches Taught by Mail . 
• • • • •  THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, CLEVELAND, OHIO. 
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