
the coil. A. We cannot refer you to such description, as 
such large coils are generally beyond the limit of an 
amateur's work. Our SUPPLEM.ENT, No. 160,gives a coil 
adapted to give a 1 to 1� inch spark. One of twice its 
linear dimensions, but wound with No. 36 wire, should 
give a 4 to 6 inch spark. 2. How many turns would be 
necessary to fully saturate a core 2 inches diameter, 20 
inches long, No. 14 soft iron. wire, core open, magnetic 
circuit? A. Owing to the great leakage of lines of force 
almost any number of ampere tUrns could be used on 
the core without completely saturating it. 3. Also what 
should be the ratio between primary and secondary ? I 
have never had any experience with induction coils, 
although have had in other lines, and do not just know 
where to obtain it. A. Tbere is no fixed ratio. We ad· 
vise you not to attempt to make a coil for 4 incb spark 
until you bave successfully made one such as described 
in SUPPLEMENT, No. 100 or No. 569. 

(6894) J. C. asks: Assuming a green 
fruit, for instance, a lemon or green apple, can it be con
verted into a battery? If I pin or confine in a lemon or 
any green fruit a stnp of copper and zinc about half an 
inch apart. and connect them with a wire, same as in an 
ordinary battery, electricity will be generated. How can 
I detect by some visible experiment or proof the pre· 
sence of electricity ? A. Try toucbing tbe ends of your 
wires to a little piece of blotting paper moistened with 
potassium iodide solution; you may get a brown stain. 
Tbe wires sbould be ab?ut }iI incb apart. 

(6895) G. L, H. asks: I am about to 
make a large induction coil and would like your advice 
on wire; expect to use No. 36 and wind in thin disks 
witb paraffine. I want to know whetber to use double 
or singJe covered, cotton or silk. Snk at course is bet
ter, but is so expensive. Is it enougb better to pay the 
difference? A. By wiudiug your wire witb a lathe you 
can use bare wire. In our SUPPLEMENT, No. 160, yon 
will find a full description with illustrations of tbe can· 
struction of an induction coil. 

THE LIST OF PATENTS. 
We regret very mucb tbat we are not able to publisb 

in this week's issue the index of inventions for which 
patents were granted for tbe week ending June 30. We 
were not able to procure tbe list from tbe government 
printer at the time of going to press, because tbe govern. 
ment printing office is in arrearage with its work, due to 
tbe fact tbat the money for tbe Patent Office work is 
exbausted. 'l'he appropriation for tbe new fiscal year be· 
came available, we are informed. on July 1, and we trust 
tbat bereafter we may be able to publish the list without 
interruption.-Ed. 

)V{il tJeriisements. 
OIUUNARY RATES. 

Inlllide P:u:e. ench in.ertion .. . 7"5 cent. n line 
IIndt: Pa.ue. ench illle.·tion ..... SlaOO a line rr For some classes oj Advertisem.ents, Special and 
Higher rates are required. 

The above are cnar�es per agate line-abollt eight 
words per line. This notice sbows Lhe width of the Hne. 
lind is seL in agate typ'o!.. W-ullravimzs may head adver. 
tisemenLS at t,he same J'ate per agate line. by measure
ment, as t,he let.ter press. Ldvertlsements must. be 
received at Publication Office as eatlv as Thursday 
mornin� LO appear in the lOiJowiull week's issuE:.. 

St Foot Power 

11l!ii�e!f ar '* Screw cutting 

L th Automatic a es Cross Feed 
9 and 12 inch Swing. 

New DeSigns. Novel Features. Send/or Catalogue B. 
SENECA FALLS MFG. COMPANY, 
695 Water St .• Seneca Falls, N. Y. 

AMERICAN PATENTS. - AN INTER-
esting and valuable rableshowin�the number of patents 
Ilranted for the various subjects upon which petitions 
have heen filed from the bellinninll down to December 
31. 1894. Contained in RCIESTIFIC AMltlUCA� SuP. 
PLE�IIr.:'oj'r. No. lOO'..!. Price 1U cents. To be had at 
this office and from all ne wsdealers 
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: DOUBLE STEEL : 
: SQUARE. 2)(incb for toolmakers. : • As sbown, - • • • _ - $2.CO • • Witb eitber bevel or narrow blade, - 2.30 • • Complete, - • - - - - 2.80 • • 86 pa{/e catalogue of Fine Tools, free. • 
• '('he L. S. STARRETT eo. • • Box 13, ATHOl" MA -S., U. S. A. • •••• 0 •• � ••••••••••••••••• 0 •• 

ARMSTRONG'S * PIPE * THREADING 
-A:-.rlJ-

CUTTING.OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas, and Steam Fit

ters' Tools. Hinged Pipe Vises, 
Pipe Cutters. ,stocks (Ina DIes 
un-il'enrtl'u (J.cknnwlerigeri to be 
THE BEST. llT,sena for cata/no. 

THE ARMSTRONG MFG. CO. 
Uridgeport, Conn. 

The Ourtis Balanced Steam Trap 
Combines more Superipr 

Feature�����::�b�:::ket. lIr Send for drcular S. O. 
giving particluars. 

D'ESTE & SEELEY CO. 
�!I-33 Haverhill St., 

nOlSTON. 

Bolt Threading, Bolt Head
ing, and Nut Tapping 

MACHINERY. 
W e are the leading manufac

turers in our line. lIr Seng. 
'1:' =J'i£t

Jr�
ta!ogue 

ACME MACHINERY CO. 

Cleveland, Obio, U. S. A. 

J titutifit �mtrttau. 
WHEELS AND SPRINGS This be���:'ln�

e
S�th�r Horae 

WEHS'l'ER � actual horsepower 
GAS ENGINE 

To Electrical 
•••• Workers, 

Mecha.nics ;  Mechani- Machinists, Miners. 
and other things too nu- for $t�O. less 10% discount for cash. 

Built on interchanp:eable plan. Built 
of best material. Made in 10ts of 100, 
therefore we can make the_price. Box .. 

ca.l and Architectural Plumbers, Civil Engi� 
Dra.wing ; Plumbing; nears. Draughtsmen, 
Architecture; Mining; Carpenters,Steam En-

merous to mention here, 

are fully described and 

illustrated in 
�J�

r
fg�M':'i.�tG:s'i.ft��.800 pounds. 

�r.'j�/.�dPfin8���r.e. 

Civil Engineering in gineers, Steam Fitters. aU Branches; Steam .,,' ...... ,." R4!erence8. F'r�e Ap· 
Engineering (Sta.t'v., &Tul/ar Cir. 
Loco. a.nd Marine).' Stating Sub Jed 

The Intel'national wlsh to Study. 

A BOOK 
OF TOOLS 
is the most 

1074 West 15th Street, CHICAGO 
"A BOOK OF TOOLS." Th Ch' 

COl'l'eBpondflnee School. 

,.11 \1 I 1\ \\\ \1 \ \111 III \ II 11'111'\ Ie e Icago G��e�im�����s
n!dE��ll�n� 

I
OA1£5;'ODI BREAl{ERS 

��J:·t
e
e ever issued. 550 pagAs and over 2,(0) illustra

tions. Prices are given. A copy of thiS book sent. post
paid, to any addre�s on receipt of 25 cents in l!Itamps. 

OHAS. A. STRELINGER & 00. 
Address Box 12�,Adv. Dept. DETROIT, MICH. 
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application. EST! MATES lurnishedlorCDMPLETE CRUSHING PLAN�S MANUFACTURED By We MINING MACHINERY of every J. "!'" NORM�N CO .. ",anuraclure description. 
48 AcJI�'t:o�I���n St., Gates Iron Works, Dept. C. 650 Elston Av.ChicaQo,1II 

----------���-------------------Wet Tool Grinder 
It runs a n Emery or Corundum TU R BI N E Wheel 14 inches in diameter and 

2 inches thick. Has no pumps to 
get out of order. Does its work 
perfectly. Is easily cleaned. ""ill 
I'trind four times as fast as a grind
stonea 

C. N. CADY, 
W. Center Street, Canastota, N. Y. 

THE "SPRINCFIELD" 
Iii and 20 inch 

CRANK SHAPERS. 
Most Convenient, Simple, Strong, 
and Durable Shapers in the mar
ket. Has many pOints of superi
ority over others. 
SencLfor Oircular 0 S. Address 
SPRINGf'iElD MACH. TOOL CO. 

SOllthern Avenue, 
Springfield, Ohio, U. S. A. 

Elbridge Electrical Mfg. CO. 
ELBRIDGE, N. Y. 

MANUFACTURERS OF 
• • • High Grade Dynamos 
and Motors 

for Light and Power. 

SYOAMORE OASE of 1, 2, 3, 4, 6,9.12 
Inch Tempel'ell RtfieN 

AI:su .. JlICll ,,-"arrow and Center Gage. P. P. until 
Sept. 1st for $4.00. Sawyel' "1'001 Co" Atbol, Mass. 

WIRE MaChine? for making WI R E any articles Irom 

Automatic wire forming machine department is in 
charge of R. C. Manville. 

Machinery for making sheet metal goods. 
THE WATERBURY MACHINE CO., 

P. O. Box 1025, 
WATERBURY, CONN., U. S. A. 

FOR BICYCLE MANUFACTURERS 
QUINT'S 

TURRET DRILLS 
Arranged for Tapping witb from two 

to twelve spindlesa 
A. D. QUINT, 

4 Clinton St., Hartford, Conn, U. S. A. 

The Bartley Direct Running Saw Mill 
MOBt complete, compact, 
and substantial Portable Saw Mill now on the 

market. Can be set 
up anywh ere. 
Cuts all kinds of 
lumber. Entirely 
self-contained. 
No lost power. 
Hundreds in use. IT Write for lllustratecL Oatalogue. 

WM. BARTLEY & SONS, Mfrs., Bartley Station, N. J. 

VANDUZEN S��'r PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
AlwaYlln Order, never Clogs Dor 

Every Pump Guaranteed. rW---110 SIZES.-Gallons per Hour. 
$'76 each. Address 

THE W, VANDUZEN CO" 
102 to 108 E. Second St., Cincinnati, O. 

A Boiler Feeder 
For High Pressures 

WORKS AT 150 TO 250 LBS. STEAM 
as easily as 

OUR STOCK lNJECTOR AT 25 TO 150 LBS. 
May we tell you about it 1 

PENBER')' HY INJECTOR CO ., 
DETROIT, MICH • 

Buy TELEPHONES� 
That Are Good-Not "Cheap Things." 
The difference in cost is Ii tUea We guar

antee our apparatus and guarantee our cus
tomers against loss by patent suits. Our guar
antee and instruments are both good. 

Western Telephone Construction Co. 
250 So. Clinton Street, CHICAGO 

Largest Manufacturers of 
Telephones in the UnitecL States 

TELEPHONES 
for Long or Short Distance Use. Also 
Interior or Warehouse '}'elephones. Sent 
on trial to responsible parties. Sold thou
sands during the last two years, every 
one a success. IT SencL for Oircular ancL Testimonials. 

Julius Andrae & Sons 00. 
M1LW AUKEE, WIS. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-AII about the new illuminant, its qualities, 
chemistry. pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of artiCles, giving in complete form the particulars of 
this �ubject. Apparatus for making the gas. Contained 
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1035 and l03S, '}'he most recent apparatus of sim
ple and more elaborate type described and illustrated 
in special acetylene Supplement No.1 Oi)7. Price 10 
cents each. To be bad at this Office and from all news
dealers. 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au
ger, File, Knife and Chisel Han· 
dles,WhitDetrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Cbalr Legs and other 
irregular work. IT SencLfor Oircular A. 

The Obel' Lathe Co., Chaa:rin Falls, 0., U.S.A. 

NEW IMPROVED 
TAPPING MACHINE 

25,000 boles tapped per day. 
Description maileda 

Macbirlf�ry and Tools. 
Brass Machine 

HARVEY HUBBELL, 
876 State Street 

Queen" Builder's Transit 
$100 

IMPRiivED TRANSITS AND LEVELS 
Graduated entirely on our large divid
ing engines. Special award at World's 
Fair. All kinds of Engineering, Sur
veying and Drafting Instruments and 
Materials. 220 p. Illustrated Catalogne 
mailed free only If this ad. Is mentioned 

QUEEN & CO
_
.
J 

Inc., 
1011 lJhestnnt 8t., J:"hiladeIphia 

NICKEL 

ACETYLENE 

AND 
Electro·Plating 

Apparatus and Material. 
THE 
&VanWinkle 
CO., 

Newark, N. J. 
136 Liberty St., N. Y. 
35 & 37 S. Canal St., 

Cbical'o. 

APPARATUS.-ACETY-
lene number of the SClENTIFIC AMERICAN SUPPLE· 
MENT, describing, with full illustrations, the most 
recent, simple, or home made and commercia] apparatus 
for lZeneratml! acetvlene on the lurge and small scale. 
rrhe gas as made for and used by the mIC roscopist and 
student; its use in the magic lantern. l.'be new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, NOa lO�". 
Price 10 cenb. Tu be had a t office. 

Save money! Make 

Railway. -Details of construction and descriptifln of 
rolling stock of a new �ystem of portable railway which 
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Contained in SClENTIFIC AMF.RICAN SUPPLEMENT, No. 
1014. Price 10 cents. ,To be had at tbis office aDd from 
all newsdealers. 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANGENT. 
REFLECTING and WIEDErtANN 

GALVANOrtETERS • • • • •  

Catalogue free. 
E. S. Ritchie & Sons, Brookline, Mass. 

COBURN ::riCl�� TRACK 
Parlor, Barn and 

Fire Door Hangers 
All Styles. 

Latest Improvements. JJr Send for BOOk. 
, Coburn Trolley Track Mfg. Co. 

Holyoke, Mass. 

CROOKES TUBES AND ROENTGEN'S 
Photography.-The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes . SCIENTIFIC AMERICAN SUPPLE
MENT, No,. 181. 189, 238. 243, �44, '90!. '95. 903, 980, 10liO. 10li4, 1061i. 1036,1 Oli1, also 
8ClENTIFIC AMERICAN, Nos.'. 8,10 and 14, vol. 74. 
l.'hese profUsely illustrated SUPPLEMEN'l'S contain a 
most exhaustive series of articles on Crookes tubes and 
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fully the experiments which so excited the world, and 
which are now again exciting attention in connection 
with Roentgen's photography. Price 10 cents each. 
'ro be had at this Office and from all newsdealers. 

Experimental Science 

KEVI8ED AND ENLARGED. 
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