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CIRCULATION LARGER THAN ALL OTHER RODI0 MAGAZINES COMBINED 

REG.: U.S. PAT.OFF. 

20 Cents 
November 

1921 

Over 100 Illustrations 
Edified by H. GERNSBACK 

DAD 
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REMLER ACCESSORIES 
FOR 

CUNNINGHAMTUBES 

N°96 REMLER VARIABLE 
GRID LEAK PRICE 60 

N °93 REMLER POTENTIOMETER 
UNIT ONLY PRICE 754 No. 97 

REMLER 
GRID 

CON DENSER 
.00025 MFD. 

No 97 
FI XE D GRID 
CONDENSER 
PRICE 35¢ 

CUNNINGHAM C300 GAS CONTENT 
DETECTOR PRICE $ 5.00 

N095 PLAIN TYPE ROTARY LEVER 
SWITCH 1 -RADIUS PRICE 60 4. 

;g1üFí t ` . \6i4j11160, '. 
\%\s: 

No 92. REMLER BAKELITE MOLDED V T. SOCKET 

PANEL. OR TABLE MOUNTING PRICE $ 1.50 

Remler Guarantee 
THE value of any guarantee 

is not in the wording, but 
in the policy back of it. 

My policy (Audiotron) known 
since 1915 -that the customer is 

always right -is your absolute 
guarantee of a square deal. 
Reinter Apparatus is fully guar- 
anteed and any item can he re- 
turned for exchange, or if you 
wish, your money will- he re- 
funded in full. 

Co 

NO 810 REMLER JR. PANEL 
RHEOSTAT 40HMSRESISTANCE $I.00 

ti + 

P 
+ 

o.. 

t, l EM RL[N 
1 

.ri. t 
REMLER TYPE 330 DETECTOR PANEL WITH A-BATTERY 
POTENTIOMETER PLATE VOLTAGE CONTROL $ 8.00 

REMLER RADIO MANUFACTURING COMPANY 
248 FIRST ST. 
San Francisco, Cal. 

E. T. CUNNINGHAM 
General Manager 

Apparatus that Radiates Quality 
154 W. LAKE ST. 

Chicago, IH. 
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Wouldn't your --- 
like to own this station? 

FIRCO MIDGET 
RADIO SETS 

Tuner, 35A $16.00 
Detector, 36A 11.00 
Detector and One -Step 

Amplifier, 37A 24.00 
Detector and Two -Step 

Amplifier, 38A 40.00 
One -Step Amplifier, 

39A 18.00 
Two -Step A m p 11 fier, 

40A 30.00 

BROWN PHONES 
Type A, Adjustable, 

was $22.00, now $18.00 
Type D, for radio phone 

work, was $20, now $16.00 

TUNER, detector and 4 -step amplifier for $85.00! Real quality at 
a new low -price level, -so arranged that you can invest a little 

at a time and yet get results right from the start. 
That's what you get in Firco Midget Sets. You can start with just 
the Firco Tuner (15o to i000 meters) for $15.00 and the Firco Detector 
for $11.00. You'll get results at once, better than you ever expected. 
Then you can add a little at a time till you get a powerful station like 
the one shown here. 
Or, hook Firco Midget Audion Sets on to your present receiving ap- 
paratus. But to preserve neat appearance and insure smooth operation 
use Firco Audion Sets throughout. Then you're sure of results be- 
cause they're made to work together. 
Read the price list below. Go to your radio dealer and let the sets 
speak of their quality for themselves. Then resolve to put every cent 
you invest in radio from now on, into Firco Apparatus, -where you 
get the most for your money. 

Note: Six steps of amplification 
are made entirely practical, with- 
out howling or squealing, by the 
use of Firco Saco -Clad transform- 
ers. Saco -Clad i00% shielded am- 
plifying transformers are also sold 
separately, in individual cartons 
for $5.00. 
Hook a Vocaloud on to any am- 
plifying combination of Firco 
Sets, or other apparatus, and get 

your signals QSA all over your 
house. No batteries, no adjust- 
ments, no extras. Station type 
(shown above) in solid mahogany 
cabinet, $30.00. 
Pick up the weak signals with 
Scibt or Brown phones, also sold 
by Firco dealers under the Firco 
trade mark. At the new low 
prices, Brown super- sensitive, im- 
ported Phones are an un- heard -of 
bargain. Weight only g ounces. 

John Firth 85 Company, Inc., 18 Broadway, New York 

frfieb-PÉIGT9 
MIDGET RECEIVING SETS 

"Pioneers- -since 1 90 / " 
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Our 

b#uL?giiieZv7&d7h OFFER LSarisfacñon Guarantee orYbur YOU Money Back) 
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Navy Type Receiving Transformer 
Improved 

Model 

63R600 -A very selective instrument for the more 
advanced stations. Primary inductance is controlled 
in steps by units and tens switches. Secondary has 12- point control. Has wave range up to 4,000 meters. 
Formica panels. Metal parts of brass polished nickel 
finish. Single silk covered windings. Mahogany 
finished wood work. Base is 18 inches long. 
6% inches wide. Shipping weight, 25 lbs. 517.50 
Price. 

Arlington Type Receiving Transformer 
Improved 

Model 

63R601 -An efficient high -grade, long wave tuner. Has saine winding as our Navy type. Will receive all government time stations such as Arlington and 
Key West. Works up to 4,000 meters. Primary con- trolled by slider. Secondary inductance varied by a 
12 -point switch mounted on Formica, silk covered wire windings. Dress metal parts polished and lacquered. 
Mahogany finished wood work. Base, 18 inches 
long, 6 inches wide. Shipping Weight, 14$7.70 
pounds. Price W 

Junior Loose Coupler 
.>/ 

////////////////(/ 
' 

$5.70 

63R5103 -A fine instrument for 200 to 600 meter 
work. Primary controlled with slider, secondary by 
5 point switch. Metal parts brass, polished and lac- 
quered. Woodwork mahogany finish. Base$5.70 
12x3% in. Ship. wt. 6 pounds. Price Y 

111!11 

/ ///// // //// iii 
III 
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Two Slide 
Tuning Coil 
63R5104 - Machine 
spaced enameled cop- 
per wire winding. Non- 
shrinkable tube. Con- 
trol is by means of two 

smooth working sliders. Mahogany finished end pieces. 
Range up to 1,000 meters on average antenna. $3.45 
Length, 8% in. Ship. wt. 4 pounds. Price.. 

Loading Coil 
63R5105- Essentially the same as two slider tuning 
coil, but has only one slider. Will add about 300M 
range to any set. Shipping weight. 3 lbs.$3.20 
Price P 

Universal Detector 
63115304 -A detector of correct con- 
struction. Permanent adjustment. 
Galena, silicon and other minerals 
can be used. Moulded base and 
adjustment knob. Metal parta of 
brass, polished nickel finish. Test- 
ed piece of silicon included. Base size,Q155 
2 %x3% in. Ship. weight., 1 lb. Price.... 

Murdock Detector Stand 
63R5302 -A good low priced de- 
tector stand. Will do very sat- 
isfactory work. Moulded black 
composition base. Adjustable 
cup and contact. Nickel plated 
binding posts. No crystals in- 
cluded. Size. 2%xl %x2 in. 
Shipping weight, 4 oz 65C Price 

Mica Grid Condenser 
For use in grid circuit of 
vacuum tube. Cap.. .0005 
M.F. Weight. 8 and 2 oz. 
63R5330- Mounted in ma- 
hogany base. Price 650 
63 R5331-Unmounted. Price 

SATISFACTION GUARANTEED 
Large Stocks -Prompt Shipments 

We have large stocks and can make prompt 
shipment upon the receipt of your order. 
Keep this issue of Radio News and order 
direct from these pages. Prices are guaran- 
teed against advance until Feb. 1st, 1922. 
Write your order on any plain piece of 
paper. We guarantee safe delivery, 

OR YOUR MONEY BACK 
Montgomery Ward & Company was the first institution to adopt the guarantee of Satis- faction or Your Money Back, This guaran- tee applies to all radio goods shown on this and the following pages, Order any of the apparatus on these pages and give it a 5 day examination. If at the end of 5 days it is not what you expected it to be, re- turn it to us and we will promptly return your money together with the transportation charges you have paid. 

Vacuum Tube Control Detector Cabinet 
An efficiently arranged fine looking detector cabinet. The best value and the highest grade instrument we have found. Standard V.T. base mounted on back of panel. V.T. may be observed through window. Filament control rheostat. Grid condenser. Nickel plated binding posts with marked connections. Fine quality cabinet, weathered oak finish, hinged at top so that interior is easily accessible. Bakelite 
63R5170-Detector cabinet 

P 

Shipping weight, 6 pounds @11.65 

Vacuum Tube Amplifier Cabinet 
Arranged to work in conjunction with any V.T. detector cabinet. Being of the same size and construction as our special detector cabinet the two make a desirable combination. Standard V.T. base mounted on back of pastel. V.T. may be observed through window. Filament control rheostat. Improved amplification transformer. Nickel plated binding Posts with marked connections. Fine quality cabinet, weathered oak,' finish, hinged at top so that interior is easily accessible. Bakelite Panel size 7 %x5;6 in. Ship. wt.. 7 lbs. $15.95 cabinet $15.95 

Radiotron Vacuum Tube Detector 
63R5194-This is a "soft" tube espe- cially suited for detector use and is also 
an excellent audion frequency amplifier. It produces excellent results in regenera- 
tive circuits. Has the familiar hissing 
point and low Ils battery potential re- 
quirements. Standard four -prong mount- 
ing. Shipping weight. 1 lb @ 5 
Price $4.65 
63R5620 -4000 ohm potentiometer graph- 
ite. Often used with soft vac- 69c uum tubes. Price 

position 
Price 

Improved V. T. Socket 
63R5343- Improved long fiat spring 
contacts insure positive contact on 
any standard tube base prongs. Glos- 
sy black composition base. Nickeled 
tube. Marked screw connections. 
May be used and wired in any 

Shipping weight, 8 maces. 95c 
Grid Leak 

63R5341- Pencil mark type variable 
high resistance. When shunted 
across. stopping condenser keeps potential of grid of 
such a value, that paraiyzat'on is prevented, and 
most efficient results are obtained. Ready to 56C mount on panel. Ship. wt., 3 oz. Price 

Vacuum Tube Control Panel 
63R5108 -A compact, handy 
V.T. panel. Standard socket, 
rheostat, grid condenser, er'd 
leak and binding posts all 
mounted on moulded hakell'e 
panel. Metal parts polished 
nickel finish. A high grade, 
inexpensive instrument that 
w'll do as good work as the highest price cabinet. 
Base size, 31x5 in. hipping weight, 2% lbs.$5.65 
Price 

I 

P 
Weatherproof Detector 

63R5303 -Very rugged. Perfect 
easy adjustment. Phosphor 
bronze contact spring can be 
set and locked in any position. 
A piece of tested galena set 
in Wood's metal is mounted 
inside dust and moisture proof 
enclosed glass cylinder. For- 

i" $2 45 Ship. wt. 1 lb. Price 
mica base, 2x2x% 

Standard Galena 
Detector 

63 R5305-A popular detec- 
tor. Tested piece of galena 
is mounted in cup which can 
be rotated. Crystal contact of 
phosphor bronze wire coiled 
and pointed and soldered 
on flat spring. Very fine ad- 
justment obtainable w i t h 
screw. Moulded base and adjustment knob.$1.43 
Base. size 3x3 in. Ship. wt., 1% lbs. Price. 

Detector Crystals 
Genuine Arlington Tested Minerals. 
Absolutely the best crystals that can 
be purchased for any price. All are 
thoroughly tested and guaranteed. 

Extremely sensitive. Packed separately in sealed 
boxes. Shipping weight about 3 ounces. 
63R5320- Supersensitive Galena Per crystal... c 
63R5322- Supersensitive Silicon, per crystal 22e 
63R5324- "Itadiocite." Per crystal 18o 

Radiotron Vacuum Tube 
Amplifier Oscillator 
63R5192 -A high vacuum amplifier and detector. Requires no critical adjustment. Designed for amplification and undamped wave reception by the regenerative meth- od. May be used singly for receiving continuous waves or in cascade as a two or more step amplifier. Ship -$6.25 ping weight, 1 1h. Price P 

Socket for Vacuum Tube 63R5342- Socket is mounted on bake- Ma sheet. 'Four banding posts for connections. Screw holes for flat mounting. screws in side of base for 
panel mounting, permitting either upright or vertical position of tube. Shipping weight, 8 ounces.@ 1.35 Price .P 

Variable Condenser for 
Panel Mounting 

63R5173 -The beat value in high grade variable condensers. Rug- 
ged, durable construction. 13 aluminum stationary plates, 12 rotary plates. Overall dimensions 
4% in. high, 3% in. wide, 3 in. long. Bakelite knob. Etched scale. Cap., .0005 M. F. Shipping weight, 1 pound. 

Price $6.25 
Murdock Variable Condenser 

Enclosed Type 63R5175- Murdock No. 367. Pol- ished black composition top and bottom with transparent enclos- 
ing cylinder, 22 stationary plates. 
21 movable plates. ('ap., .001 M.F. Diem., 3% in. Height, 
3% in. Binding posts and arrow 
pointer are nickel plated. 
Degree engraved scale. Ship- 
ping weight, 2% lbs. $4.20 Price WY !. 
63R5177- Murdock 368. Sanie as above but has 12 stationary plates and 11 movable. Capacity, .0005 

Price 
Shipping weight, 1% pounds. $3.78 

Murdock Panel Type Variable 
Condenser 
63R5178- Twenty -three plate .0005 
M.F. capacity. Ruggedly as- 
sembled for panel mounting. 
Complete with mounting screws, 
knob, pointer, engraved 180 de- 
gilee scale and anti- capacity 
handle. Va in. shaft. Any 
standard knob or dial may be 
used. Requires space 3% in. 
wide; 2 in. deep for mounting. 
Shipping weight 1% lbs. $3.30 3lurdock No. 3681. Pricy 

SatisfaX"ile"iffirati Guaranter Ybtu Money Back 
a 

C3R5181- Forty -three plates. Capacity .001 M.F. complete as above. Requires space 3% in wide, 
2% In. deep for mounting. Ship. wt., 2% lbs. $4.10 
Murdock No. 36,6,1. Price P 

Knocked Down Variable Condenser 
Furnished complete but unassembled. Intended for 
panel mounting and are complete with scale pointer 
and knob. Formica tops and bases. Shipping 
weight, I% lbs. 
6385183- Capacity, .001 M. F. 41 plates. 53.20 
Price D 
63R5185- Capacity, .0005 M. F. 21 plates $2.25 Price 

CHICAGO, ILL. ST. PAUL, MINN. KANSAS CITY, MO. 

Send Your Order to House Nearest You 
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REAL VALUES ON RADIO SUPPLIES 
ORDER DIRECT FROM THESE PAGES Our 

SAINT PAUL 

Send for Our Big Catalog 
We show a complete nine of electrical goods in 
our New General Catalog. If you are interested i 

in motors either large or small, wiring materials, f 

lamps, transformers, meters, etc.. you should 
have a copy of this new book. In addition to 
electrical goods it contains a complete line of 
tools, automobile accessories and merchandise of 

all kinds which will be of interest to the entire 
family. A copy will be sent free on request. 
Kindly mention Radio News. 

Combined Detector and Amplifier 
This instrument in connection with a set of inductance coils, 
two variable condensers, batteries and a good aerial will per- 
mit of the reception of all classes of radio signals over an 
extremely broad range. Used in conjunction with our Re- 
generative set you have a receiving outfit that can only 
be excelled by adding additional stages of amplification. De- 
tector and amplification tubes mounted inside of cabinet and 
are provided with rheostat control. Detector provided with 
grid condenser. High efficiency amplification transformer 
between detector and amplifier circuit. Jacks are wired in 
detector and amplifier circuit and a plug supplied for phones 
permitting use of detector or amplifier as desired. Dull 
finish bakelite panel, 71/2 in. high, 634 in. wide. High grade 
weathered oak finish cabinet with hinged top, making interior 
easily accessible. Binding post connections for batteries 
and couplers. No tubes, batteries or phones included. Brass 
metal parts. Binding posts oxidized finish. Shipping weight, 
83R612-Price 

12 pounds. $23.95 

Amplifying Transformer 
E3R5140 -Will positively increase the 
strength of incoming signals up to 
twenty times the original audibility. 
Scientifically designed to work with the 
vacuum tubes supplied for amateur 
use. One of the best devices in its 
class. It is of the iron core type and 
Is supplied with binding posts and lugs 
for mounting. Height. 21 in, Ship- 
ping weight, 1 pound. $3.75 Price 
63R5141 -Same as above but not$2.95 
mounted. Price 

General Radio Amplifying 
Transformer 

We believe this to be the most ef- 
ficient, best designed and best con- 
structed amplification transformer on 
the market. Panel is of bakelite. 
Binding posts are polished nickel 
finish. Supports are black enamel 
finish. Size, 2 %x2%x21,4, in. Ship. 
wt., 1 lb. $6.75 

63115188 -As illustrated. Price 
63R5190 -Same, not mounted, but with supports 
for mounting. Price $4.95 

"A" Storage Battery 
63R498 -Six volt, 60 amp. hour 
storage batteries for filament cir- 
cuit. This is a high grade bat- 
tery and will give long, satisfactory 
service. Weight, 30 lbs. $14.85 
Price P 

Battery Charging Rectifier 

Kansas City Store 

Vacuum Tube Plate Circuit Battery 
Composed of 15 cells in series -22.5 
volts. Each cell separately insulated 
and the whole unit compactly as- 
sembled and sealed together. Flexi- 
ble leads from end cells. Polarity 
plainly marked. 
63R5618- Signal corps standard size, 

Shipping weight, 2 lbs. 98c 
standard, size, 6 %x4x3 in. Ship- 
lbs. Price $ I 

3 %x2x21 in 
Price 
63R5621-Navy 
ping weight, 5 

Porcelain Base Rheostat 
German silver winding on thread- 
ed fibre strip imbedded in porce- 
lain base. Smooth easy action. 
Moulded knobs, 1% in. diameter. 
Resistance, 11 ohms. Capacity. 3 amperes. Diam- 
eter. 4 inches. Shipping weight, 1% lbs. 00 
63R5313 -Front mounted. Price 

Panel Mounting Rheostat 
63R53I6 -An ideal rheostat for flla- 
ment nt control. Enameled resistance 
wire wound on bakelite form. Re- 
sistance 5 ohms. Capacity 2 amperes. 
Complete with knob, shaft, nuts and 
pointer. Ship. wt., 3 oz.$1.05 
Each w 

Combination Rheostat 
63R53I8 -For either panel or 
table mounting. Especially desir- 
able for panel mounting. Requires 
space only 2% in. diem. and % 
in. deep. Moulded condensite 
base and knob. Smooth opera- 
tion. Easy connecting and as- 
sembling. Resistance 6 ohm. Ca- 
pacity 1% amperes. Shipping weight, 
Price 

8 oz.$1.42 

Unmounted Honeycomb Inductance 
Coils 

For charging exhausted batteries or boosting low 
batteries. The largest starting and lighting battery 
can be charged for a few cents -usually less than 10 
cents even on high rates. Just screw plug into the 
light socket, attach leads to battery and turn on cur- 
rent. Large connecting clips make it easy to hook 
on to any battery. 

Note: Thoso rectifiers are for use only on 105 to 
115 voltage 60 -cycle alternat'.ng current, which is the 
usual city lighting current. Will not work on direct 
current nor 25 -cycle currents. 

Prices include 10 -foot connecting cord with socket 
plug, ammeter, battery leads and two clips. Length, 
7 inches, width, 5 inches, height 7 inches. 
í3R6193- Charges f, -volt battery at 7 amperes rate. 
Shipping weight, 10 pounds. Price delivered$13.95 

each 
63R6191- Charges 12 -volt battery at average rate of 
5 amperes. Shipping weight, 14 pounds. $13.95 
Price delivered. each 

Article 
Number 
63R5470 
63R5471 
63 R5472 
63R5473 
63 R5474 
63R5475 
63 R5476 
63R5477 
63 R5478 
63R5479 
63R5480 
63 R548I 
63R5482 

Number 
Turns 

25 
35 
50 
75 

100 
150 
200 
300 
400 
600 

1,000 
1,250 
1,500 

High grade efficient induc- 
tance coils at attractive 

users 
Prices. Claimed 

to be the best 
many 

on best 
Made firm by var- 

nish impregnation. Ship- 
ping weight, 4 to 16 oz. 
Wave length is in meters 
with .001 M.F. condenser. 
Not mounted. 

Approximate Wave Price 
Length Range 

130- 250 390 
180- 450 42c 
250-, 700 490 
400- 900 55c 
500- 1.000 590 
600- 1,200 62o 

1,000- 2,500 65o 
1,500- 4,500 730 
2,000- 6,000 78c 
4,000- 10,000 98c 
8,000- 15,000 $1.38 

10,000- 20,000 1.72 

16,000- 25.000 2.17 

Test Buzzers 
63R5345 -Watch case buzzer. Op- 
erates on one dry cell. Nickel 
plated cover and base. 1 inch 
high. 2% inches diameter. 85c 
Ship. wt.. 8 oz. Price..... 

Receiver Cord 
63R5385- Double receiver green mercerized cord. 6 feet 
long, for use with any standard receiver. Price ..700 

Century Buzzer 
64R5346 -Used by the Army and 
Navy and commercial wireless sta- 
tions. For adjusting crystal detec- 
tor. Operates on one or two dry 
.cells. Base is hard rubber with 
black enameled brass cover. Two thumb screws pro- 
vide for adjustment of the armature to regulate the 
tone to desired pitch. .Genuine, Platinum Contacts. 
Diameter Of base, 2 in. Ship. wt., 6 oz. @1.65 
Price 'P 

Test Buzzer Push Button 
64R5I37 -For use with test buzzer. Nickel 
rim with pearl center. Held firmly in % 

inch hole by small spring clips. Ship. wt.., 4 oz. 25c Price 

Dì 

Murdock No. 55 
Head Sets 

These sets have given excellent 
service to thousands of users. 
Thin extra responsive dlaphrams, 
fine quality permanent steel mag- 
nets, enameled copper iv :re wind- 
ings. Nickel silver adjustable 
headband, complete with 5 -foot 
cord. Ship. wt., 1% lbs. 
63R5370- Double set, 2000 ohms (total). @4.25 
63R5371-Double set, 

Price `P 
00 ohms (total) 5.20 

Brandes High 
Grade Receivers 

The B'randes line of receivers 
is the very finest. They are 
used throughout the world 
and are famous for their ex- 
cellent workmanship. durabil- 
ity and extreme sensitiveness. 
All have the new Brandes 
type head band. which is 
comfortable, easily adjusted. 
very light and will not catch 
the hair. Fitted with 6 -ft. 

polarity indicating cord. The phones of each set 
have carefully matched tones. Ship. wt... 2 lbs. per set. 
63R5380- Superior type, total res. 2000 ohms. @7.70 
Complete. Wt., 14 oz. Price 
63R5381- Transatlantic type. total res. 2800 ohms. 
Complete. Wt., 11 oz. Price $11.20 
63R5382 -Navy type, total res. 3000 ohms. Very 
sensitive. Complete. WL, 9 as. Price $13.10 

Learner's Head Set 
63R5383 - Scientifically con- 
structed for radio use. Should 
not be confused with ordinary 
telephone receivers sometimes 
furnished. These sets are just 
the thing for those who wish a 
low priced sensitive radio hed 
set. Res. 1000 ohms. Ship. 
wt., about 1% lbs. Price -$2.45 

Watch Case Receiver 
63R5384- Regulation watch case type tele- 
phone receiver. Moulded composition case. 
Bipolar. Resistance. 80 ohms 105 Ship. wt., 12 oz. Price, each., 

Fixed Receiver 
Condenser 

A necessity on every 
receiving set. Used as 
"stopping" condenser or for shunt ng across tele- 
phones. Moulded composition bases. Nickel plated 
binding posts. Ship. wt., about 8 oz. 85c 63R5362- Capacity, .01 M. F. Price 
63R5364- Capacity. .005 M. F. Price 65o 

Knife Switches 
Porcelain base switches. Contacts and blades made 
of heavy copper. Intended for low voltage currents. 
but can be used on 125 volt current to carry load 
not over 15 amperes. 
63R2684- Single pole 
single throw switch. Base, 
size, 1 %x3% in. Ship. 
wt., 6 oz. ''elII 22c ''NN Each 
63R2686- Single pole, double throw switch. Base 
size, 1%x3% in. Ship. wt., 10 oz. 
Each 30c 
63R2687- Double pole. Single throw switch 39c 
Rase, size 2x2% in. Ship. wt., 10 oz. Each 

i0i0hkl11i01¡i!'11 1 

63112689- Double pole. 
Double throw switch. 
Base, size, 2%x4 in. 
Ship. wt., 1 lb. 48c 
Each 

CHICAGO, ILL. ST. PAUL, MINN. KANSAS CITY, MO. 

t Send Your Order to House Nearest You 
ima7readsti 

LSatisfacfìon Guarantee or Ybur Money Back) 
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Buy Reliable Radio Apparatus 
Wireless Transformers 

Thordarson Type R 
For use on 108 to 115 - 
volt alternating current, 
60 cycles. Generally ac- 
cepted as the standard 
transformer for amateur 
transmitting. Provided 
with adjustable magnetic 
leakage gap which con- 
trols primary input 
giving a wide range of 
amperage and permit- 
ting easy adjustment to 
point of resonance. No 
impedance or choke coil 
necessary in primary 
circuit. Ship. wt., 35 and 
55 lbs. 

Amp. rec. Volt 
1 to 6 10,000 
21/2 to 14 25,000 

Art_ No. K. V. A. 
63R630 
63R632 1 

Price 
$21.00 
38.00 

Thordarson Type R. S. Transformer 
This type differs from the well known model shown 
above only in that it does no have the adjustable 
magnetic shunt. All other features of sturdy, com- 
pact construction .,nd correct electrical character- 
istics are the same. For use on 105 to 120 volt 
60 ^ycle alternating current. 
Art. No. K. V. A. See. Volts Ship. wt. Price 
63R633 V4 4.000 15 lbs. $10 00 
63R634 n/ 10,000 25 lbs. 1900 
63 4635 1 15,000 35 1hs. 28.50 

mains. Two 
finished base. 
Ship. wt., 4 

Kick Back Preventer 
63R5358- Prevents high 
frequency surges from 
discharging back into 
power line. A necessity 
when power transformer 
is supplied from city 

1000 -ohm resistance rods. Mahogany 
Connections of strip copPer$4.80 

lbs. Price 

Variable Transmitting Condenser - 
Oil Immersed 

63R620 -tn oll immersed variable 
condenser for use with all makes of 
transformers up to 1 K. W., 25,000 
volts. Phenol fibre dielectric, corru- 
gated aluminum separators allow 
circulation of oil to keep down 
heating. Flat aluminum sheet elec- 
trodes with rounded corners. Varia- 
ble in ten steps of .0009 M. F. each 
from .0018 M. F. to .009 M. F. 
Especially designed to prevent cor- 
ona losses and brush discharge. 
Oil included. Ship, wt., $25.00 35 lbs. Price 'I' 

Wireless Spark Coils 
For use on dry cells or storage 
batteries. Properly adjusted the 
half- inch coil has a sending rame 
of from 2 to 5 miles, the one -inch 
coil 5 to 10 miles. Ship. wt., 6 
and 8 lbs. 
63R5126 - Half inch$3.65 
coil 'PP 

63R5127-1 inch coll 5.95 

Spark Coil Transmitting Condenser 
63R5348- Designed f o r 
use with spark coil sets. 
dielectric of 5 -size, 5x7 
photo plates. Mahogany 
finished case. Permits 
working on 200 meter 
wave. Ship. wt., 3 lbs, Price $1.48 

Murdock Improved Antenna Switch 
63R5II3 - A large, 
sturdy, well b u i l t 
"change over" switch 
suitable for use on 
sets up to 1 K. W. 
Mahogany finish base. 
Improved support, cop- 
per blades. Fitted with 
third blade to discon- 
nect receiver when sending. Ship. wt., 
2rß pounds. $4.30 
Price v 

Zinc Spark Gap 
63R5350 -For use with 
spark coil transmitters. 
Base is moulded composi- 
tion. Metal parts are 
plated and polished. , Can 
be used with coils Up to 
4 inches. Ship. wt.. 2 
pounds. Price $1.10 
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Radiator 
Spark Gap 

63 R535 I -Micrometer ad- 
j ustment. Electrodes of 
zinc. Cooling vanes alumi- 
num. Metal parts nickel 
plated. Base glazed 
porcelain. Will handle 
over 1 K. W. Weight. 
2 lbs $2.30 

ORDER DIRECT FROM THESE PAGES 
C..rnbined Detector and Two Stage Amplifier 

This instrument with the proper accessory instru- 
ments has the broadest possible range. So sensitive 
is it that even with an indoor aerial such as our 
loop antenna 63R650 messages may be received from 
stations hundreds of miles distant. Combined with 
our Regenerative set and two variable condensers and 
the proper couplers and loaders with a good outdoor 
aerial, its range is increased to equal the best com- 
mercial stations. Has one detector and two ampli- 
fier circuits. Standard tube sockets, grid condenser 
in detector circuit, two amplification transformers, 
three jacks and one plug so that any desired circuit 
may be used. Bakelite panel 7% in. high, 834 in. 
wide. High grade weathered oak finish cabinet with 
hinged top making interior easily accessible. Bind- 
ing post connections for batteries and couplers. 
Binding posts black oxidized finish. No tubes, hat - 
teries or phones included. Shipping weight, 18 lbs. 
63R615-Price $33.50 

Commercial Type Oscillation 
$16.50 Transformer s 63R648- Designed to give i 

` 

w 

ranges above 
,/,,,--f 

\ 
below 200 mete sSolid ' copper windings on "For- 
mica" supports 10% in. 

1--- p t -h diam. primary of six turns 
:", i No. 3 wire 6'/Z in. diam., 

secondary of twelve turns 
No. 5 wire. Mahogany fin- 
ished woodwork. Two helix 
clips included. Ship. wt., 
20 pounds. Price . .$16.50 

Murdock Oscillation 
63R5155- Permits s h a r p 
tuning on 200 meter wave. 
Can be used on sets up to 
1 K. W. Primary and 
Secondary windings of edge- 
wise wound copper ribbon. 
Coupling var'ed by hinge. 
Shipping weight, 8 11)s. 
Price $4.75 

Transformer 

Double Action Wireless Key 
63R5356- Double action which 
makes for speed. Will im- 
prove your sending and lends 
individuality. Large stand- 
ards, formica knob, heavy 
silver contacts suitable for 
use up to 2 K. W. Mounted 

on durable and heavy formica base. Metal @4.65 
parts nickel plated. Ship. wt., 134 lbs. Price.. W 

Standard Wireless Key 
63R5352 -A high grade key 
made of heavy lacquered 
brass. Large hardened con- 
tact points. Ship 53.48 
wt., 1 lb. Price. W 

Steel Lever Keys 
Shipping wt., 14 oz. 

63111739 -Leg Key with legs to 
go throu_h table oriel Qg desk. Price, each ... . 3 R1741 -Legless Key to screw 
to top of table or desk. Price 
each $1.97 

Universal Spark Gap Motor 
63R5624 -A rugged high grade mo- 
tor for spark gaps, running sewing 
machines, faits, small lathes, buf- 
fera, emery wheels, etc. Running 
idle will make 8,000 R.P.M. Will 
make about 4,500 R.P.M. with 
electrode shown below. Will op- 
erate on 100 -125 -volt A. C. or D. C. 
current. Black enamel finish. 

height, over all, 51/2 in. 3 in. shaft, extends % in. 
W'll develop about 1/20 H. P. Supplied with$9.50 
I -in. grooved pulley. Fillip. wt., 8 lbs. Price.. 

Spark Gap Electrodes 
63R5625 -Saw tooth rotor, 5% in. 
diam., of machined cast alumi- 
num with bakelite center and 
brass bushing to fit 1/2-inch shaft. 
Two adjustable stationary elec- 
trodes. This set together with 
universal motor listed above, 
mounted on a substantial base 
will make a high grade rotary 
spark gap. Ship. wt. $4.550 11/2 lbs. Price, set 

Improved 
Model 
Rotary 

Spark Gap 
Flat pure cop- 

per ,electrodes avoid pitting. 
Width of break adjustable. 
Strong breeze 
generated by ro- 
tary electrode 

quickly quenches spark, thereby allowing transmis- 
sion of wave of low decrement. All conducting met- 
al mounted on Formica. Easily handles 40,000 
volts without endangering motor windings. Con- 
stant steady speed. Ship. wt., 10 lbs. Shipped from 
stock at Chicago. 
263R5I42 -1/2 K. W. size. 1/20 H.P. Universal mo- 
tor. For 108 to 115 -volt current. Speed 4,000 
R.P.M. Price $14.80 
263R5I43 -1 K. W. size. 1/12 H.P. Universal mo- 
tor For 108 to 115 -volt current. Speed 5.000 
R.P.M. Price $18.95 

Ground Switch 
63R5359 -600 volt, 100 
ampere double throw 
single -pole switch on 
insulating base. For 
grounding aerial when 
should be 4 gauge. 
Price 

not in use. Ground wire 
Ship. wt., 5 lbs.$3.78 

Ground Rod 
0../41.111.114,14.1 LaL.J.1LI r,11.,. 

63RI081 -Iron Ground Rod; length, 6 ft. Heavily 
galvanized. A ground rod is necessary with every 
Radio outfit to .insrre a perfect ground con- 43 
tact. Shipping weight. 4 lbs. Price each... 

Wireless 
Practice 

Set 
Beginners! 
Learn the 

Code! 
Anyone learning wireless must know the code. 

Without it, it is impossible to understand the sig- 
nals. Send for a wireless practice set and see how 
easy it is to learn the code. Set consists of a key 
and buzzer mounted on a polished wood bas Buzzer 
reproduces accurately the high pitched sounds of 
wireless stations. Connect a dry battery to the bind- 
ing posts on the set by means of a short piece of 
wire, press the handle of the key and buzzing sound 
will be produced. In a very short time your ear 
will become accustomed to the various cornbinatlo-is 
of dots and dashes representing different letters and 
numerals, Practice until you can understand the 
signals at the speed sent by average stations and you 
have completed the most difficult part of wireless 
telegraphy. A very good way. to learn the code quick- 
ly is to place two of these sets in separate roomy 
with an operator at each set and practice sending sig- 
nals back and forth. Chart included with each set. 
Base size. 7x4% inches. Shipping weight, 3 p.,unds. 
63R1750- Wireless practice set. $2.10 

that a number of 
at the same time. 
inching plug. 
c3 R I697- Capacity, 
to pounds. Price 
63 R I699- Capacity, 
13 pounds. Price 

Standard Type 
Transformer r 

Operates only when con- 
nected onto alternating cur- 
rent line of 100 to 125 volts, 
60 to 133 cycles. 100 watt 
Transformer produces 11/2 to 
24 volts, 150 watt PA to :0 
volts in steps of 11 volts 
each, and in addition can 
produce constant voltages, so 

different voltages can be drawn 
Fitted with 7 ft. cord and at- 

100 watts. Ship. wt.$4.35 
150 watts. Ship. wt.,$5.95 

American Ignitor 
Dry Cell 

We guarantee that these batteries wi'l 
reach you fresh and will give you ail the 
service you have a right to expect of the 
best 21' by 6 -inch dry cell made. De- 
signed especially for heavy duty work. 
For ignition work on gas engines, auto- 
mobiles. motor boats, etc. Average weight, 
2 pounds. Size, 22 by 6 inches. Average 
initial amperage, 25 to 30 amperes. 
63 R2501- 
Price. each 
í3R2502- Price, per do'en $4 30 

37c 

( Satisfaction Guarantee or Your Money Back 

CHICAGO, ILL. ST. PAUL, MINN. KANSAS CITY, MO. 

Send Your Order to House Nearest. You 
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Prices are Right at Satisfa 

SATISFACTION GUARANTEED OR YOUR MONEY BACK 

Short Wave Long Distance Regenerator Receiver 
This instrument makes possible the reception 
of messages to which other types of apparatus 
will not respond. The range is from 180 to 
GOO meters and by the addition of external 
loaders, such as the inductance coils listed on 
the opposite page, this range may be raised 
as desired. Properly handled. signals may be 
read from stations at extreme distances or 
through heavy static and interference. The 
antenna and closed circuits are inductively 
coupled and the coupling is variable. Re- 
generation is obtained by tuning both the 
grid and plate circuits to resonance with the 
incoming signal. Highest efficiency and am- 
plifications are obtained by reducing capac ty 
and resistance in circuits to absolute mini- 
mum and best regenerative effects are secured 
by use of properly designed variometers. 

$31.50 
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The inductive coupler consists of a primary, - 
the inductance of which is varied by two 
seven point switches, and a rotating secondary by means of which arrangement very fine tuning is 
Possible. Coupler and both grid and plate circuit variometers are fitted with high grade knobs and in- 
dicating dials. A very compact and easily portable instrument. Graduated bakelite panel size 74. x 
13% in. Fine cabinet weathered oak finish, 5 inches deep. Metal parts brass, black oxidized finish. 
Ship. wt. 26 lbs. 
6311610- Regenerative Receiver. Price $31.50 

Loop Antenna 
63565i-Will receive 
messages from sta- 
tions 300 miles dis- 
tant, and much far- 
ther under favorable 
conditions. W a v e 
length, 175 to 300 
m et r s. Comes 
knocked down com- 
plete with brass plates and 
screws for holding arms in 
position, brass disc and socket 
for mounting on table, grad- 
uated dial for direction finding 
and complete instructions for 

1r00ft. and using. 
or smaller 

44 
1n. 100 ft. of No. 14 or smaller 
bare copper wire is required 
Ship. wt.. 5 lbs. Price$3.85¡ 
without wire 

Indicating Dials and Knobs 

Mar- New Reg. Ideal 
coni Gov. 

Made of moulded black composition. Edges of dials 
are beveled, radial lines and figures are engraved in 
and filled with contrasting brilliant white enamel 
3/16 in. thick. 39C 63R5655 -3 -inch Dial only. Price 
63R5657 -3 -inch dial with bakelite knob. Price 89e 
63R5659- 3% -in. dial only. Price 85c 
63115661- 3% -in. dial with 1% in. government bake- 
lite knob. Price $1.31 

Black Composition Knobs 
Ship. wt., 4 oz. each. Per doz. 1'/a lbs. 

63R5665- Marconi style, 1% in. diem. Hole for 
3/16 in. rod. Each,12c. Per dozen $1.10 
6355667- Marconi style 2% in. diam. Hole for 
3/16 in. rod. Each. 21e. Per dozen $2.40 

New government style. Has brass bushing for 10/32 
thread and two holes for stay pins. 
C3R5669 -Diam. 1 inch. Each 1!c. Dozen $1.25 
í3R5671 -Diam. 1 -5/16 inch. Each 14e 
Dozen $1.55 

63R5673- Regulation 1% -inch knob with 8/32 bush- 
ing. Each I I o Dozen $1.08 
63R5675 -Ideal 1% -inch knob metal bushing for 3/16 
rod with set screw. Each 20e 
Dozen $2.25 

Binding Posts and Switch Points 

A c C D E F 
Made of brass, nickel -plated. Binding posts have 
i >;, In. long 6/32 screws with washers. Switch points 
have % in. screws or shanks threaded 6/32. Ship. 
wt., per doz., 12 oz. 
63R5636- Binding Post "A." Length, % in. 
Each 90 Dozen 95c 
63 55640-Binding Post "B," Length 1 -3/16 in. 
Each 12o Dozen $1.28 
6355644- Binding Post "C." With bakelite knob. 
Each 12o Dozen $1.38 
63R5846- Switch Point "D," 'Ax1/4, head with solder- 
ing lug. Per dozen 38o 
6355648--Switch Point "E." Head '/i in. diem. 
,' in. high with 2 nuts. Dozen 45c 
63R5650 a vitch Point "F." Head ', x % with 
two nuts. Dozen 48e 

Grade M Formica Panels 
Black sheets. Both sides polished. Waterproof, 
strong, lasting. Ship. wt., 2 to 8 lbs. Size given is 
In inches. 
63R5688- 7x 9z 
6385890- 14z18x Price 3.15 
6385692- 7x 9x3/16 Price . 1.20 
63R5694- 14x18x3 16 Price 4.65 
63R5696- 7x 9x% Price 1.58 
53115698- 14z18z Price 5.95 

$0.69 

High Frequency Ammeter 
Jewel Pattern No. 25 

An exceptionally accurate in- 
strument. High frequency current 
heats a thermo -couple and the 
resultant energy is measured by 
a sensitive D'Arsonval galvanom- 

eter. Well damped, insuring a steady pointer. Tem- 
perature variations have practically no effect on the 
readings. Side terminals avoid making inductive 
loop in connection. Base diameter, 4% in. Ship. 
wt., 6 lbs. $14.25 63R5360 -0 to 3 ampere Range. Price... 
63R5361 -0 to 10 ampere Range. Price 14.25 

Hot Wire Ammeter 
03R5365 -Will measure accurate- 
ly the radiation in the aerial 
and ground circuit. A necessity for 
tuning the transmitter to 200 meter 
wave. Range 5 amperes. Will 
stand 100 per cent overload. Base 
is of hard rubber composition. 
Nickel- plated rim, size 31 inches 
diameter. Ship. wt., 1 lb. $4.25 Price 

Variometer 
63R5640 -This is the same high grade 
variometer that is used in our Re- 
generative set. With two variometers, 
a loose coupler and the proper bind- 
ing posts, dials, knobs, etc.. a re- 
generative set may be constructed at 
a very low cost. Can also be used 

separately for grid and plate tuning. Designed for 
very low dielectric losses and maximum range of in- 
ductance. Rotating element contacts made through 
% in. shaft so that ball may be continuously ro- 
tated without breaking connection. :,hip. wt., 2'Q 
pounds. Price $4.45 

Loose Coupler 
63 R5642-The same high grade 
loose coupler used in our Re- 
generative set. With a loose 
coupler, two variometers and the 
proper binding posts, dials, knobs, 
etc., a regenerative set may be 
constructed at a very low cost. 
Can also be used separately. 
Primary has seven taps which can be 
to vary inductance. Secondary rotates. 
are made through shaft. Ship. wt., 
Price 

connected up 
Connections 

3% pounds. 
54.20 

Electrose Insulators 

t. MIlil=WfV1S t=/ 
Electrose insulators are the standard in the wireless 
field. They stand up under all conditions met with. 
Eyes are wrought iron galvanized. Ship. wt., % to 
2% lbs. 

Lgt 
Article Dia. 0v. ll Etrgth Elec. Value 

No. In. In. Lbs. Dry Volt Rain 
63R5630 2% 3% 250 40,000 25,000 
6355631 1% 4 1,000 40,000 15.000 
63R5632 1% 10% 1.000 90,000 50.000 

Electrose Wall Insulators 
6355634- Special Wall insulator for 
lead in wires. Has hole through body 
for wire. Body diem., 2 in. Length 
over all, 5 -9/16 in. Ship. wt., 1 lb. 

Price 

28e 
42c 
66c 

klJkl 
I 

o, 

Price 93o 

Switch Levers 

Smooth in operation, always perfect 
compact without binding slack com- 
position knobs, diam. 1'4 in. Metal 
parts of brass nickel -plated. Ship. 
wt.. 4 oz. 

6355651-Complete knob, 
laminated lever and screw 
Permitting mounting on 
panels not over S5 
inch thick. Each.. 39C 

63R5653- Complete knob. 
spring lever, shaft, two 
lock nuts and bushing 
for panels up to 
inch thick. Each.. 4 C 

CHICAGO, ILL. ST. PAUL, MINN. KANSAS CITY, MO. 

Send Your Order to House Nearest You 
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ction Guarantee or Your Money Back 
Send cash with your order to cover the 

price of the merchandise you select and 
transportation charges. Send currency by 
registered letter only. You take no risk in 
dealing with Montgomery Ward & Co., as 
we are one of the largest and most reliable 
institutions in the world. 

Magnet Wire 
For repairing motors, other 

electrical apparatus, experimental 
work, etc. One piece only on a 
spool. Wire is standard B and S 
gauge. Insulation and wire both 
perfect and uniform. Supplied 
only in weight spools given. 

Double Cotton Covered 
Magnet Wire 

Art. No. 
6351350 

Price Price 
8 oz. 1 1b. Gauge 

Spool spool 
$ .65 $ .95 

.69 1.03 

.74 1.12 

.84 1.34 

.92 1.54 
1.02 1.74 
1.18 2.06 
1.46 2.62 
1.64 2.98 
1.95 3.58 
2.84 5.34 

14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
36 

Belden Enameled 
Magnet Wire 

Art. No. 
6351400 
Price 

8 oz. 
Spool 
$ .45 

.46 

.48 
.62 
.65 
.70 
.76 
.85 
.88 
.92 

1.20 

Price 
1 lb.: 

Spool 
$ .á 

.92 
.94 
.98 

1.10 
1.20 
1.38 
1.42 
1.52 
1.98 

New Code, Rubber Covered Wire, Single Braid - R L,hr la \i \1\\\ .R ' . 

Solid conductor copper wire, insulated with rubber 
compound over which is one cotton saturated braid. 
Ship. wt., 3 and 13 lbs. per 100 ft. Sold only in 
lengths listed. 
63R3015 -Size 14. Price for 25 ft $0.32 
Price for 100 ft. ...$1.17 Price for 500 ft $4.96 
63R3032 Size 6. Price for 10 ft. 54 
Per 25 ft $1.23 Per 100 ft $4.50 

New Code Twisted Pair Cotton Lamp Cord 

Two conductor, twisted New Code Lamp Cord. Con- 
ductor consist of fine copper wire strands twisted to- 
gether. Covering is of fine quality interwoven yellow 
and green cotton. Ship. wt., 6 lbs. per 100 ft. 
Sold only in lengths listed. 
63R3175 -Size 18. Price for 10 ft. 
Per 25 ft 65o Per 100 ft 

Porcelain Tubes 
Unglazed Porcelain Tubes, 
5/16 in. inside; 9/16 in. r 
outside. Length given is 
from underhead to end. i 

Ship. wt., per dozen, 1 to --.m.r 
2 lbs. 
6353902 -Length 3 In. Per dozen $0.22 
63R3906- Length 6 in. per dozen .43 
6353908- Length 8 in. Per dozen .70 

Unglazed Porcelain Cleats 

$ %s 

0 Ref, 

a q 

Take No. 10 ar smaller wires. 
Have 2',¢ in. wire centers. Ship. 
wt. per dozen pair. 3 lbs. 
63R3923 -2 wire cleats. Price 
per dozen 42e 

Solid Porcelain Knobs 
New Code No. 5% solid porcelain knob. 
Height, 1 -9/16 in. Diam., l'/ in. Hole, 
% in. Groove, 5/16 in. Ship. wt., per 
doz., 1 '/2 lbs. 
63R3927 -Per doz. 32c 
No. 4 solid porcelain Knob. Height, 
1 -11/16 in. Diaur., 1',6 in. Hole, % in. 
Groove, % in. Ship. wt., per doz., 2 lbs. 
63113929 -Per doz 450 

Porcelain Entrance Switch 
National Electric Code 
Standard Porcelain Base 
Entrance Switch or main 
line cut -out switch. Takes 
plug fuses. Capacity, 125 
volt, 30- amperes. 
63R4305- Two -pole switch. 
Ship. wt., 1% lbs. Base 
size, 3 %x5'4 in. 

Price, each 76e 

Antenna and Copper Wire 
Supplied only in size coils listed. 
6355150- Aerial cable. Composed of seven strands 
No. 22 B. & S. gauge hard drawn tinned copper wire. 
Ship. wt., 6 lbs. per 100 feet. 
50 feet, 49c 100 feet, 85c 500 feet, $3.95 
635515I-Bare copper wire No. 14 gauge. 
50 feet, 22o 100 feet, 42e 500 feet, $1.70 
63R5152 -Bare copper wire No. 12 gauge. 
50 feet, 33c 100 feet, 62o 500 feet, $2.65 

A high grade Hardened 
Steel Plier. Used a great 
deal on all electrical work. 
Handy around any work 
shop. Ship. weight, 6 oz. 

6355802-6-inch Sharp Nose Plier. Price$1.23 
Best Hardened Tool Steel 
Diagonal Jaw Side- cutting 
Nipper. Length, 5 in. Ship. 
wt., 4 oz. 
63115806- Dtagonal$1.28 
Jaw Pliers. Price. 

{ dll 
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THE RASCO "BABY" 
The amallest and most efficient de- 

tector in the world -aa well as the 
cheapest. Our illustration is an actual 
photograph, and while the various de- 
tails can be seen at a glance, we feel 
so enthusiastic about it that we must 
tall you all of its good points. First, 
there in a solid hard rubber composi- 
tion base, size 1 h" z 1,4". We have 
not forgotten two holes to screw down 
the detector. 

Then we have the nickel holder and 
binding post combined which holds the 
eliding. knurled, bard rubber composition knob. As you 
see, this knob not only revolves in its holder, but can 
also be moved back and forward in order to explore each 
point of the detector crystal. 

Next we see the patent nickel detector cup and binding post combined. This is a 
little marvel all by itself and will not fall to evoke your admiration. No clamps, 
no soft metal to fuss with. You simply unscrew the knurled cap and insert your 
crystal into the stand, screw home the cap which leaves a goodly portion of the 
crystal exposed. The contact is perfect, while the crystal can be exchanged quickly 
in less than three seconds. By slightly unscrewing the cap, the crystal can be 
changed in position, in order to explore other sensitive spots. The catwhisker is of 
phosphor bronze and is attached to the horizontal bar by means of a Blister head 
screw. Can be readily exchanged in lees than two seconds. Wires can be connected 
to the binding post in a jiffy. Ail metal parts are nickel plated, and you will be 
proud of this little masterpiece. 50e No. 1898 Rasco Baby Detector complete with galena crystal, prepaid 
No. 1899. The same but furnished with an additional piece of tested rad:ocite 75e crystal, prepaid 
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"RASCO" AUDIO FREQUENCY 
TRANSFORMER 

This transformer has been developed by 
us after comparing all the various trans- 
formers on the market. This transformer 
is guaranteed to equal any on the market 
to -day. The primary and secondary are 
very carefully built and are impregnated 
with a certain wax in vacuum. The stamp- 

ings are of the best silicon 
steel. Only the very best 
material is used throughout. 

Realizing the f act that 
most amateurs desire to 
"make their own" we fur- 
nish this transformer unas- 
sembled. Directions which 
accompany the transformer 

are such that anyone can put the parts together in about ten to 
twelve minutes. This saves you considerable money, for the rea- 
son that manufacturers who assemble the transformers must charge 
you for the assembling work. 

Illustration as shown is in full size. The weight complete is ten 
and one -half ounces. Note also that we ship all goods prepaid. 
We pay the freight. 

No. 1100 "Rasco" Audio Frequency Transformer NOT ASSEM- 
BLED, prepaid 

SERIES TRANSMIT RECEIVE 

'3" STEP 

OUTPUT 

TELEPHONE 

"RASCO" 
NAME 

PLATES 
Our name plates are 

of brass with a black 
background. The name la 
nickel-plated, standing 
out well upon the black 
background. Illustrations 
are in full size. Foch 
plate has two screw 
boles. Order by name. 

The two top plates. 
"Increase current." list 
at 10o each, illustrations 
full size. All others 
are 50 each. We also 
have these, not illustrat- 
ed: Phones, Loading Coil 
Aerial. Ground, Second- 
ary, Primary, Audion. 
Detector. Off. On, each 
5o. In dozen lots, 500 
prepaid. 

NEW. The white plate 
in the lower right -hand 
corner is blank. and 
made of such material 
that you can write your 
own lettering on it with 
pencil, ink, or China ink. 
Price each 5o. 

THE "RASCO" CATALOG 
There are many radio catalogs, but the " Rasco" catalog marks a radical change for the simple reason that it 

$2.65 ; 

A COLOSSAL 
EVENT 

CONTAINS 50 VACUUM TUBE HOOK -UPS 
This is the one and only radio catalog containing such wonderful free information. Complete hook -ups of all 

important vacuum tube circuits are given in clear diagrams with complete explanation. Just to name a few. -The 
V.T. as a detector; detector and one -step amplifier; regenerative circuit; De Forest ultraudion; V.T. to receive 
undamped and spark signals; Armstrong circuits; one step radio frequency amplifier and detector; three stage audio - 
frequency amplifier; short wave regenerative circuits; V.T. radio telephone; 4 -stage radio frequency amplifiers; radio 
and audio frequency amplifier, inductively coupled amplifier; Armstrong superautodyne; radio frequency amplifier and 
crystal detector; C.W. transmitters; self - rectifying 2 tube O.W. transmitter; V.T. transmitter with 6 volt battery; radio- 
phone using plate and grid modulation; one tube radio transmitter and receiver; experimental radiopticcae; radiophone 

using Colnit oscillator circuit. 
This list is only a partial one. You must positively see this wonderful book to appreciate it. 
It is made to fit the pocket -has heavy covers to withstand the wear and tear which it is sure to have at your 

hands because it will be your constant companion. 
And Oh yeal Before we forget it. If you are in need of the following remember " Rasco has It." These are only 

a few things contained in this catalog. Lugs, Nuts, Dials, Knobs, Bakelite Sheets, Washers, Crystals, Uts Wire. 

Selenium, Cord Tips, Cap Nuts, Tin Foils, Name Plates, Spring Posts, Switch Parts. Metal Ribbon, Carbon Balls. 

Binding Posts, Switch Points, Switch Levers, Carbon Grains. Metal Pointers, Contact Points, Low Melting Metal, 

Carbon Diaphragms, Screws, Copper Strip. "Spaghetti" Name Plates, Sliders, Mica Switches, Resistance Wire. 

Variocoupier Rotors, Test Clips, Condenser Plates, Condensers, Antenna Connectors, Threaded Brass Rod, Ground 

Clamps, Ete., Etc. 
The catalog contains 200 illustrations. On account of its great cost, this catalog cannot be distributed free of 

Charge. It will only be mailed upon receipt of 15e in stamps or coin. 
Remember that this business was origi- 
nated with the sole purpose to cater to 
the amateur who has small orders. ALL 
OF OUR ORDERS ARE SMALL and that 
is why your small order will never be 
side -tracked by us. A trial order will 
make you a life customer. You can order 
from the above illustrations. "We can 
only stick you once." Try us with a 
50e order. 

WE GUARANTEE 
EVERY ORDER 

SHIPPED WITHIN 
24 HOURS 

,,,,,,,,,,,,,rwuu,1..,.,,,,,,... ,,,,,".,u 

DEALERS 
GET OUR SPECIAL 

PROPOSITION 

;,,,,,,,,,,,,,,,,,,,,,,,,.,,, ,,,,,,,,, 

,' 
C-+ ,tulti,- ÇC1Ul, 45.c 

i 

96-95 Park Piace 
Now York 

96 -98 PARK PLACE, NEW YORK CITY 
-- -- rir;; r ir`î;ia rr 

Factories: 
Brooklyn, N. Y.- Elkridge, Md. 
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THE RADIO EXPERIMENTER 
E have often in these columns urged the Radio 
experimenter to get off the "beaten track," 
and do something original. Of course, a good 

many of our amateurs are not asleep by any 
means, and are doing wonderful work, but 

they are very much in the minority these days, and for 

every amateur who. gets off the "beaten track," there are 

at least a thousand who are satisfied to plod along in the 

good old way. . 

Take for instance such a simple subject as amplifica- 

tion; for at least two years we have gone wild about audio 

frequency amplification. We pick up this journal, or 

any other for that matter, and on every rage we are stared 

in the face by some outfit, or some stunt, or some hook -up 

containing audio frequency amplification. Every time the 

Editor sees an article or just a mention of audio frequency 

amplification he goes pretty wild these days, but still they 

come on, and what is worse, the manufacturers themselves 

aggravate the situation by developing only new styles of 

audio frequency amplifiers 
Far be it from us to say that audio frequency amplifica- 

tion is not a good thing, but there certainly is something far 
better than low frequency amplification. We, of course, 

refer to Radio frequency amplification, the thing that 
practically remains unknown to the amateur in this coun- 

try, and that the average amateur approaches with terror 
in his heart. 

Just now it seems to be the original sealed book, with 

seven great big seals on it, as far as the amateur is con- 

cerned. Strange to say, in Europe where Radio is so much 

restricted, and where even buzzer -sending outfits are taboo, 

and where you must swear your soul and everything else 

away to the Post Office Department before you can get a 

license to operate a galena detector -in these countries they 

seem to be further advanced on the subject and are now 

using radio frequency amplification. 
This is particularly true of England, who is leading in 

this way. Radio frequency amplification is superior to 

the audio frequency for the reason that any amount of 

current received in the antenna is amplified and may be 

then rectified by the detector, while if the current received 

is very weak, it cannot be rectified by the detector which 

has such a characteristic curve that no rectified current is 

vnticeable in the plate circuit and cannot be, therefore, am- 

plified even with several stages of amplification. Let us 

say here that all of the detector tubes on the market are 
only efficient for rectification of currents of a certain 
strength and best results are obtained if the oscillations to 
be rectified are amplified before. 

To make a homely analogy, it is as if you were trying 
to pump out with a powerful pump, the water from a tank -, 
by means of a small faucet. The powerful pump would be 
useless as there would be almost nothing to pump, while 
if the water supply was coming under heavy pressure, the 
pump emptying the tank would work at its full capacity. 

Besides many advantages, radio frequency amplification 
requires only some air core transformers, which may easily 
be made, and makes possible radio control, operation of 
relays and recorders, transmission of pictures, etc. 

And also, why does not the amateur who has a little ma- 
chine shop get off the "beaten track," and do some experi- 
menting in the transmission of pictures ? Once in a great 
while, we print an article from some enterprising amateur 
who has had the spunk to -build such an apparatus. Just 
the same, we predict that when five, or ten years at the 
most, are up, every amateur will have his radio picture 
machine. 

Recently the signatures of General Foch, and General 
Pershing were sent across the Atlantic by radio on the 
Belin apparatu 3. There is no good reason why the amateur 
cannot do the same thing for smaller distances at any time. 

In the very near future, the amateur in New York will 

buy the first copy of a New York evening paper, wrap it 

around his cylinder, and send out a whole sheet by radio. 

A thousand miles away another amateur will have a re- 

ceiving machine that will reproduce the printed page, type, 
pictures and all, in less than a half hour. This is a thing 
impossible to do by ordinary wireless telegraphy, if every 
word has to be transmitted. The radio picture transmis- 
sion solves all this. Thus, in time, a great piece of news 

"breaking" in the city, will be sent broadcast by the enter- 
prising amateur, who will send the entire front page of 
the newspaper, for instance, and the radio facsimile can 

then be exhibited in a distant town from 18 to 24 hours in 

advance of the receipt of the actual newspaper. 

All this is not a mere dream, but it already has been ac- 

complished today. It is up to the amateur to make the 
thing popular. 

H. GERNSBACK. 
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High Class Workmanship in Amateur Radio Apparatus 
By ARTHUR H. LYNCH 

THERE was a day, not so very long 
ago, when America had to bend her 
knee in homage to the efficiency of 

the foreign worker. Germany, France and 
England were unquestionably our peers, in 
the manufacture of all kinds of in- 
struments which were mechanically 
and scientifically correct. 

Today there is a different story to 
tell. The accompanying illustrations 
hear witness to the fact that, t 

workmanship, design and ease of op- 
eration and control not to mention 
the appearance, it is now time for 
foreign manufacturers of radio ap- 
paratus to take off their hats to 
America. 

The story of bakelite is a very in- 
teresting one, for it has changed the 
whole color of the insulating indus- 
try. Most of us remember when it 
was introduced and vied with vulcan- 
ite for supremacy as material for front panel 
and turned dials and knobs. Today, it is 
found moulded in all forms, made to suit 
the specific requirements of the unit in whic 

.,,,11,,,,,,,,,,,,,1,,.,1,,,,,1,11. 

On the right 
the photo- 
graphs show- 
ing the in- 
terior of ama- 
teur receiving 
sets give an 
idea of the 
degree of per- 
fection at- 
tained in the 
manufacture 
of such ap- 
paratus by 
American 
firms. Corn - 
pare the 
workmanship 
and compact- 
ness of these 
instruments 
with those of 
earlier days. 
On the left 
is a close -up 
of a vario- 
meter mount- 
ed on a 
moulded com- 
position 
frame. 
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it is used. It is now cheaper, can be turned 
out more rapidly and the finished product is 
more pleasing to the eye and more accurate 
in its dimensions than could previously be 
made by the hand of the most skilled worker. 

The wave- length range is from iso to 3,000 
meters, and it is controlled by three knobs. 
Telephone jacks permit the use of an ex- 
ternal detector, if it is desired, the detector 
tube of the set itself, or one or two stages 

of amplification. Posts are provided 
for the connection of a "Loud Speak- 
er," while all the connections for the 
batter:es for the tubes are made to 
binding posts, through apertures in 
the rear of the cabinet. 

The view of the interior reveals the 
character of workmanship, which is 
now putting American amateur radio 
apparatus in a class by itself. An 
interior of another receiver is also 
shown, in order to give a more de- 
tailed explanation of some of the new 
and very improved features incorpo- 
rated in modern apparatus. Particu- 
larly striking is the new form of va- 
riometer, which is of moulded bake- 

lite and is made in such a way as to ob- 
viate the necessity of having the bakelite 
come between the turns of the stator and 

(Continued on page 410) 

This Small Compact 
Two -Stage Amplifier 

ments; it 

Opera Singer Heard 
300 Miles Away 

CONCERTS by Radio are now common 
things, and in all the exhibitions of a 
more or less technical nature, a Radio- 

phone station is used to "tell the world" of 
the doings at this particular show. 

At the Electrical Show, held in the 71st 
Regiment Armory in New York City re- 
cently, such a station was installed and 
broadcasted daily some information and 
news. 

In the evening, a concert was given by 
Radio to an audience spread over a wide 
area, and well -known artists, singers or 
musicians of the opera company, could be 
heard quite distinctly, thanks to a perfect 
modulation. 

If in each home a receiver with loud 
speaker were installed, it would replace the 
phonograph, for with a Radio set it is pos- 
sible to hear the artist himself instead of 
his stored voice. 

Amateur Set Embodies a Tuner and a 
Fitted With the Very Latest Improve - 
Tunes up to 3,000 Meters. 

Typical of the external appearance of this 
grade of amateur radio apparatus is the 
cabinet set which is here shown. It will be 
noticed that it is complete in every detail. 

In this view 
showing Miss 
Anna Case 
singing in 
front of the 
microphone, 
may be seen 
the radio- 
phone station 
installed at 
the electrical 
show in New 
York City, 
thanks to 
which thou- 
sands of ama- 
teurs could 
hear the con- 
cert in their 
homes. 
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Cuban Radio Station 
BY U. muñrz* 

Note in This View of a Cuban Radio Station the 
poise Insulators Fixed on the Roof. 

T HERE is no other labor more full of 
flavor than reporting news by Radio, 
and there is no other thing that should 

appeal more to the young folks making their 
first "tests." 

On the morning of the first of May, I 
awoke very early and started for the Luz 
wharf, where I boarded a boat, bound for 
Casa Blanca. 

The Casa Blanca's side came nearer and 
nearer, and at last I was climbing up the 
old stairs of the hill on my way to Tris- 
cornia, whose huge towers we see from 
Havana. It seems an easy task to arrive 
safely, but in reality it is a very hard one, 
and when, tired out, I passed the Chinese - 
like porch of the station's property fence, 
a profound sigh of satisfaction escaped 
from my lips. 

The amiable reception extended to me by 
"Cuban correspondent for RADIO NEWS. 

Counter- 

the mechanic in 
charge of the sta- 
tion compensated 
for the trouble the 
trip cost. My 
party was invited 
to make use of a 
fine receiving set 
installed there for 
the practice and 
pastime of the 
guardians. My 
companion t o o k 
advantage of this 
invitation while I 
went on a tour of 
inspection. 

A great, three - 
blade switch makes 
or breaks, as de- 

sired, the circuit bringing the prime mover, 
electric current, at a pressure of 22o volts, 
6o cycles, from Casa Blanca's power plant. 
Wires under the floor feed this current to 
the 35 -h.p. motor driving the huge 380 -volt, 
435 -cycle alternator, which is fed by a little 
4 -k.w. D.C. generator coupled to the shaft; 
this motor group is mounted on a granite 
base specially designed, and is of the 
Crocker -Wheeler make. 

Iron conduits protect the wires running 
from the motor generator unit to the Mar- 
coni 20 -k.w. panel board. Ammeters, volt- 
meters, wattmeters, frequency meters, rheo- 
stats and switches are nicely distributed in 
this large, four -meter high board of special 
insulating compound. At the average 
power, the ammeter registers 13 to 15 am- 
peres in the antenna, the voltmeter 23,000 
to 25,000 volts, and watt input to the trans- 

379 

On the Wall Are Fixed the Leyden Jars Forming the H.T. 
Condenser, On the Floor Behind the Blower May be Seen 

the Quenched Gap. 

former, is to 16.5. The frequency ranges 
are from 435 to 475, no more. 

Continuing the wiring : A large, open 
core, 25,000 -volt secondary, step up trans- 
former, delivering its high potential to a 
battery of 84 leyden jars, and a pair of 
quenched gaps, connected in series with two 
special design semi- stationary sparkers. 
This special type of spark gap has a rock- 
ing arm carrying the contacts, and operates 
through magnetic action, the spark occur- 
ring at the middle of a complete rock of 
the shaft. 

To the huge primaries, three meters in 
diameter, are wound 20 turns 1/" wide 
copper strip ; this high frequency oscillating 
current is brought by means of gross cop- 
per tubing conduits. The primaries are two 
coils of the same size, connected in series 

(Continued on page 428) 

Farmers are Shown How to Receive Radio Market Reports 
By H. D. PHILLIPS* 

AT the State fair held in Syracuse, 
N. Y., September 12 to 17, the New 
York State Department of Farms and 

Markets gave a public demonstration of the 
reception of market reports by Radio. 

The object of the demonstration was two- 
fold : first, to try out for our own infor- 
mation the wireless method of transmitting 
our market reports ; and, second, to arouse 
interest on the part of farmers and shippers 
in the possibility of developing such a serv- 

ice by wireless in New York State. 
A receiving set was installed in the ex- 

hibit of the Department at the State Fair 
grounds. This was provided with a Mag- 
navox which amplified the sound of the 
wireless sending so that it could be heard 
by the crowds in front of the exhibit. By 
means of this receiving set the market re- 
ports were received at the exhibit directly 
from New York City, where they were 
transmitted by a commercial wireless 
agency. This company also appointed an 
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This Receiv- 
ing set in- 
stalled in a 
booth at the 
Syracuse 
State Fair, 
showed to the 
farmers who 
attended, 
how easy it 
was to re- 
ceive the 
market and 
weather re- 
ports sent by 
radio. 
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WOULD YOU LIKETO RECEIVE 

A DAILY MARKET REPORT? 

operator to handle the receiving set at the 
fair grounds. 

Two different market reports were re- 
ceived each day. The first came through 
about 9 :3o a. m. and gave information as 
to receipts and prices on the early morning 
New York City market for various com- 
modities including lettuce, celery, beans and 
certain others not covered in the report re- 
ceived later in the day. As soon as re- 
ceived at the exhibit, this early report was 
de- coded, and mimeographed copies of the 
same were prepared as promptly as possible 
for distribution to the crowds at the Fair. 
Copies were also delivered each day to the 
various County Farm Bureau exhibits lo- 
cated in other buildings on the grounds. 

The second market report was received in 
the same manner a little after noon each 
day. This report covered not only receipts, 
market conditions and prices in the New 
York market for apples, peaches, grapes, 
potatoes, cabbage, onions, eggs, butter and 
cheese, but also carried similar information 
in regard to these commodities in the Pitts- 
burgh, Philadelphia and Boston markets. 
The information concerning these latter 
markets was made possible through the 
coöperation of the U. S. Bureau of Mar- 
kets, which, by means of its leased wires, 
gathered the information and supplied the 
same to the New York City office of the 
Department of Farms and Markets. This 
information, when received by the New 
York office of the Department, was added to 
its own report covering the New York City 
market and the consolidated report was 
then put into code and delivered to the 
sending agency. When received at the ex- 
hibit at Syracuse, this report was de -coded 
and posted on a large blackboard so ruled 

(Continued on page 428) 
*Director Bureau of Markets and Storage. 
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The Radio Compass At Sea 

A Simple Type of Radio Compass Built by an 
Operator and Installed in the Radio Room of 

a Ship. 

THE radio compass, or direc- 
tion finder, although in gen- 
eral use at shore stations in 
all of the principal countries 
of the world, is seldom found 

on board "Merchant Ships." Of 
course, the erection of the many ef- 
ficient compass stations ashore has a 
tendency to discourage the installa- 
tion of direction finding apparatus on 
shipboard. Also the obstacles to be 
overcome are more numerous at sea 
than on shore, therefore we cannot 
look forward to any extensive or 
rapid adoption of the radio compass 
on merchant ships in the near future. 

In fact, the few installations. we may find 
here and there will be the result of the in- 
itiative of individual operators, and their 
desire for experiments, therefore, it is with 
a desire to encourage both the marine op- 
erator and the amateur to more and more 
experimental work along this line, that the 
following article is written. 

Probably the chief difficulty confronting 
the Marine operator is the location of the 
compass coil, and the extension of the re- 
volving shaft and pointer into the radio 
room, in such a manner as to facilitate rapid 
and accurate operation, and at the same time 
leave the deck overhead free from leaks, 
and neat in appearance. Of course, if you 
have a good carpenter aboard, and can se- 
cure his services, this difficulty would soon 
be overcome, but you will find that on most 
ships, the "OM" and "Mate" will want 
positive proof of the merits of "Spark's" 
new -fangled ideas, before giving their per- 
mission to mutilate a perfectly good deck. 

Also on many of our latest and largest 
ships, the deck over the radio room is util- 
ized for water tanks, battery boxes and 
other odds and ends too numerous to men- 
tion. However, we can usually overcome 
these obstacles in a simple and fairly effi- 
cient manner by installing the compass coil 

By H. W. UNDERWOOD 
"inside" the radio room. This will neces- 
sitate reducing the size of the Loop, and 
will slightly decrease its efficiency, depend- 
ing upon the particular installation and ex- 
isting conditions, but with the proper at- 
tention to details, while constructing, and 
by very careful and sharp tuning after be- 
ing placed in operation, you will be amply 
repaid for your time and trouble. In fact, 
results obtained on the Shipping Board 
freighter S. S. Jalapa, with an inside loop, 
were very satisfactory, although no ampli- 
fiers were used. 

If you happen to be lucky enough to own 
a two- or three -stage amplifier, you can ex- 
periment to your heart's content in almost 
any part of the world. However, it is pos- 
sible to secure good results with only one 
detector bulb, if the proper circuit and 
careful tuning are employed. While using 
a single detector without amplifiers, and 
one of the Navy Type "S. E. 1420" tuners, 
distances of go miles, in the daytime, were 
covered with French, English and German 
shore stations, and the bearings taken were 
accurate within three degrees. Considering 
that our loop had not been previously cali- 
brated for errors, and that numerous metal 
objects were located nearby, such as iron 
water tanks and ventilators, these were 
quite satisfactory results. 

Bearings were taken on other ships, as 
far away as 6o miles, in the daytime. Of 
course extremely close tuning and a very 
good detector bulb are absolutely essential 
for the above results. Also a regenerative 
circuit with a good oscillating tube must be 
used, being very careful to keep the bulb 
oscillating at all times. Many operators 
object to copying spark signals with the 

by slots cut in each end of the horizontal 
section, and at the top of the vertical sec- 
tion, and by small brass screws at the lower 
end of the vertical section, where the tuner 
leads are soldered to the terminals of the 
loop. 

A good grade of insulated stranded wire 
should be used for the connections to the 
loop terminals, as these leads will be sub- 
ject to severe twisting as the loop is rotat- 
ing, but if good wire is used no trouble 
will be experienced. The loop is secured 
to the upper deck by means of a brass angle 
strip with a hole drilled in its center slightly 
larger than the small brass screw, which 
holds the upper end of the loop frame in 
position and allows it to be rotated freely. 
Drive a small nail in the center of the lower 
end of the frame and then remove the head 
of the nail. Next drill a small hole, in your 
table top, sufficiently large and deep enough 
to accommodate an old unused phone cord 
tip, which should be driven into this hole 
until almost flush with the table top. Set 
the lower end of the loop frame in this ; it 
will make a very satisfactory bearing for 
the loop frame, and will allow it to rotate 
freely without undue friction and wear. 

We must now have a pointer, and cir- 
cular dial, with all 36o degrees marked off. 
This dial can be either made by the op- 
erator, or purchased from some nautical 
supply house. The lower bearing of the 
loop frame must, of course, extend exactly through the center of your dial. The 
pointer can be made out of stiff copper 
wire, and should be firmly attached to the lower end of the loop frame about /" above 
the dial by means of a small brass screw. 
The pointer must point exactly in the same 

plane as the loop wires, and should 
be adjusted in this position before 
setting up on the screw. Then ro- 
tate your loop until the pointer bears 
exactly forward, or in line with the ship's head. Now adjust your cir- cular dial until o or 36o degrees is exactly under the pointer, then secure the dial in this position permanently. 
A small portable compass from one of the lifeboats could be used to ad- vantage in determining the correct 
ship's heading and the corresponding 
pointer adjustment. 

To operate the compass loop, tune 
(Continued on page 412) 

By Means of a Change Over Switch, the Receiver o Stations May be Used Either With the Loop or the 

audion oscillating, on account of the change 
from a clear, high note to a rough, hissing 
tone, but the greatly increased signal 
strength is surprising, and with the rapid 
increase of "Arc" and "Tube" transmitters 
on practically all wave -lengths the alert op- 
erator will do all of his standby tuning 
with the bulb oscillating. 

A general description of the compass coil 
installed on the S. S. Jalapa follows. Di- 
rection finders of various sizes, dimensions 
and methods of construction are in use; but 
the "Loop" type herein described, is by far 
the simplest and easiest of construction. 

The loop frame consists of two lengths 
of i" x 1" spruce neatly joined together in 
the form of a cross. The vertical section 
being 4%' in length, and the horizontal or 
cross section being 3/' in length. Both 
sections should be shaped in cylindrical form 
except at the joint of the cross, which will 
look neater if left in square form. The 
general appearance can be greatly improved 
by slightly tapering each end of the hori- 
zontal section, and giving the completed 
frame a coat or two of good varnish. Next, 
procure about 25' of No. 18 or larger, bare 
copper wire. Two complete turns of wire 
I/ inch apart are used for the best results 
on boo meters. The wire is held in place 

f the 
Aerial. 

ipx. 21 fee% wiles 
[apart °id bore 
cgoper wire 
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,- wirres 

r 

netails of Mounting of the Loop Aerial Shown 
411 the Photograph. 
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The Audio Freuenc Radiophone 

This is the Complete Receiving Set Used to Re- 
ceive Audio Frequency Radio Telephony. The 
Body of the Operator is Used as Counterpoise, 
While a Brass Bed or Other Large Metallic Sur- 

face is Used as an Aerial. 

T HE RADIO NEWS for August, 1921, de- 
scribed some experiments by William 
Wallace MacFarlane, of Elkins Park, 

Pa., on radio at the New York Stock Ex- 
change. The article stated that Mr. Mac- 
Farlane has experimented with small re- 
ceiving outfits adapted to be carried by 
brokers on the curb and in the stock ex- 
change of New York. The development of 
this apparatus in general is very fascinat- 
ing and the results to be obtained with ap- 
paratus of this general description are quite 
surprising. 

Readers will perhaps recall in the No- 
vember, 1919 issue of Radio Amateur 
News and in the Popular Science Monthly 
for September, 1919, an article on the audio 
frequency wireless telephone which de- 
scribes an electrostatic receiver used by the 
wounded soldier patients at Walter Reed 
Hospital in picking up wireless music in the 
various wards of the hospital. The electro- 
static receiver described in that article and 

By EARL G. HANSON 
also the transmitting phonographs, is re- 
produced in the accompanying photographs. 

It appears that Mr. MacFarlane has hit 
upon this same principle and is utilizing sub- 
stantially this same receiver in his work. 
It is interesting in considering the Walter 
Reed Hospital equipment how successfu 1 

the music is transmitted electrostatically 
from a central transmitting phonograph lo- 
cated in the library of the hospital. This 
phonograph is electrically connected through 
a group of transmitters on the tone arm of 
the machine with an audio frequency trans- 
mitting circuit connecting through an iron 
core transformed with an antenna and 
ground system. In the many wards of the 
hospital the soldier patients are provided 
with a small electrostatic receiver as illus- 
trated in the photographs which accompan- 
this article. The soldier patient makes con- 
nection with the clip of the receiver to the 
bed spring and grasps the small cylinder 
by hand and holding the receiver to the ca - 

intercepts the music being transmitted wi 
lessly at audio frequency throughout the 
hospital. 

I am glad to note that Mr. MacFarlane 
is carrying on the experimentation with 
this form of wireless receiver which is not 
as yet developed to its full extent, and I 
feel sure that audio frequency Radio- 
telephony will bring some interesting results 
as to the range obtainable. 

The amateurs who often look for some- 
thing new and simple in the line of Radio- 
telephones, might obtain good results with 
a set of a certain power. 
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In This Phonograph is Installed an Audio - 
Frequency Radiophone Transmitter, Which 
Sends Music Within a Small Radius Without the 

Use of a Source of H.F. Current. 

"Quadrant" Pocket Radio Set 
By SEAN BRICRIU 

QUADRANT POCKET RECE /V /NG SET 
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Here is a 
cleverly de- 
signed pocket 
receiving set 
entirely self - 
contained, 
with all the 
parts en- 
closed. Note 
the variable 
condenser and 
the second. 
ary, which 
may be pulled 
out to vary 
the coupling. 
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THESE are drawings of a small pocket 
wireless set, which was designed by 
the writer, after reading the editorial 

in the February RADIO NEWS, in the hope 
that it may meet with the approval of those 
wireless amateurs who go in for small, ef- 
ficient sets. 

This design is compact and self- contained 
and has a loose coupler action, or can be 
used as a variometer. In the sectional 
drawing shown in Fig. 1, there are three 
quadrants contained within a flat box. The 
large quadrant on the left -hand side is the 
secondary, and the oblique view of same, 
Fig. 7, shows the method of winding, while 
the sectional view shows the method of tap- 
ping this quadrant. It will be noted that 
there are no projecting binding posts. The 
method suggested by the writer is the use 
of cycle -spoke nipples, which are inserted 
into the hard rubber to act as sockets, into 
which plugs can be fitted. This is shown 
clearly in Fig. 5. It will be seen that a 
stout copper wire is soldered into the small 
end of nipple and this wire is flattened out 
at other end to take the coil wire to which 
it is soldered. Fig. 6 shows how the plug is 
constructed, using nipples, and the vulcanite 
insulating thimble will prevent body ca- 
pacity effects when handling the plugs. 

The large quadrant is first made and two 
flat plates are fastened to this and care- 
fully cut until the quarter -circle is accu- 
rate. Slots are then cut on the edges, as 
shown in Fig. 7, using a very fine toothed 
hack -saw for this purpose. The holes for 
the sockets or nipples are next boxed in the 
face of quadrant ; these holes should be 
slightly smaller than the nipples. The tap- 
ping wires are next soldered into the nip- 
ples and the hole in the nipple is reamed 
out to the same taper as the plug. (A steel 
knitting needle filed to a D section makes 
an excellent reamer.) The nipples are 

(Continued on page 426) 
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An Ideal Radio Service 
By H. L. ARTHUR 

TODAY'S profitable business may well 
he considered to rest upon the corner- 
stone of satisfactory service. Whether 

it be automobiles, typewriters, electric 
washing machines or even so humble a com- 
modity as a cake of soap, if its manufac- 
turer expects to keep it on the market, the 

1,1,,,1,1111,1,,,,,,,,,111,111111111M 

This is not a 
radio club, 
but the 
"meeting 
room" of a 
New York 
radio store, 
where the 
amateurs may 
exchange 
ideas and try 
the apparatus 
they wish to 
buy. 
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most essential asset the article must boa t 
is service -it must make good. Every as- 
sistance which the distributor offers to the 
consumer may be considered as business in- 
surance and the value of the policy may 
generally he judged by the amount of pre- 
mium, which, in this case, is nothing more 

nor less than the effort to help the con- 
sumer get the best results from his purchase. 

In the downtown district of New York 
City there is a new, albeit progressive 
dealer in radio supplies and other electrical 
sundries. This concern has undertaken a 
most comprehensive selling plan, which, 
though it is not entirely new, is being car- 
ried out with such precision and satisfactory 
results as to make it the object of much 
comment. 

In the rear of the store, which is quite 
similar to most stores where electrical corn - 
modities may be purchased, a partition has 
been put up, forming a small room, which 
has been furnished with a blackboard, ap- 
parata of various kinds, as well as a reading 
and meeting table. The object of the room 
is to permit any one interested in radio to 
make it his reading, resting or meeting 
place. If he desires to carry on experi- 
ments, everything is available; if not in the 
room itself, it is but necessary to ask for 
any article desired and the clerk behind the 
counter will take it out of stock and put it 
at the disposal of the experimenter, whose 
only obligation is to return it when he has 
finished his experiments, and take good care 
of it. 

There are many advantages, which may 
(Continued on page 414) 

New Form of Resistance for Grid Leaks 
By A. HENRY 

WITH the increasing popu- 
larity and stability of the 
C.W. transmitter and an 

ever -increasing desire for outfits 
which do not sacrifice a part of 
their efficiency because of their 
compactness, we find that the 
tendency is toward a reduction in 
size of each unit which goes to 
make up the set with a very 
noticeable limitation of the di- 
mensions of the complete layout. 

In the accompanying photo 
may be seen a new type of re- 
sistance unit which has been de- 
signed with this point in view and it is prov- 
ing very satisfactory in all the rôles which 
have been assigned to it. This form of 
unit may be used in conjunction with im- 
pedance bridges, alternating current meas- 
uring instruments of all kinds, telephone and 
telegraph circuits, but it is especially inter- 
esting to radioists when used in a V.T. cir- 
cuit as a grid leak. 

The problem of producing a grid leak for 
transmitting tubes has long been an annoy- 

This Type of Resistance is Not Influenced by External Conditions 
and is Especially Useful as Grid Leak or Standard Resistance for 

Radio Frequency Amplifiers, Shunts, Etc. 

ing one. Where there need be no thought 
given to the cost of producing such a unit, 
the problem is more or less simple, but the 
average experimenter, burning the midnight 
oil in an effort to learn and improve, is very 
frequently, though unfortunately, compelled 
to think of radio and its intricate puzzles in 
terms of available dollars and cents. In 
order to eliminate this bugaboo which stands 
in the way of radio progress many expedi- 
ents have been tried. This factor of cost 

which means so much to the in- 
dividual experimenter must be 
taken into account by the manu- 
facturer of radio devices, for is 
he not the servant of the experi- 
menter? This point has been 
very well taken care of in the 
design and construction of the 
unit we show here. Considering 
it from all angles, it may well 
be considered as one of the best 
developments of its kind which 
radio has seen in some little time. 
In addition to its low cost and 
small size it offers the further 

advantages of being simple to mount as well 
as pleasing in appearance. 

The construction of the unit is unique and 
should be of great interest. On a strip of 
clear mica there is deposited a film of pure 
platinum or an alloy of platinum and gold. 
This is done by a chemical process. It is 
this film which acts as the resistor metal. 
By varying the length of the deposit the 
resistance is varied, assuming that the width 

(Continued on page 414) 

A New C. W. Inductance 
SINCE the advent of C.W. telegraphy 

and telephony, there has been a demand 
for rugged, flexible and efficient C.W. 

inductances which differ very much from 
the common type of oscillation transform- 
ers uséd in spark sets. 

A new type which has just been placed 
on the market consists of 30 turns of No. 
12 B. & S. copper wire wound on a 5" 
slotted bakelite tube. Taps are brought out 
at each turn in the form of slotted studs, 
rigidly fastened to the wire and held in 
place by means of bakelite strips. With 
the inductance are supplied five terminals 
which may he plugged in any of the tats 
enabling the operator to vary the number 
of turns of each circuit separately. These 
terminals consist of pieces of brass tubing 
in one end of which is screwed a brass 
(rubber insulated) stud. A copper luge 

for fastening leads is inserted between the 
bearing surface of the brass tube and the 
stud : the brass tubes are of the proper size 
to slip over the slotted studs, making a 
rigid positive radio frequency contact. 

At the base of the inductance three feet 
are provided for fastening the inductance 
to the panel or base of the set. For those 
circuits which require a grid inductance, a 
separate coil smaller in diameter was de- 
signed so that it could be fixed inside of 
the large ore. This grid inductance con- 
sists of 25 turns, tapped at i5 turns ; it is 
wound on a 4'' bakelite tube. 

At the bottom of the cylinder are fastened 
three brass strips with binding posts and 
holes for fastening screws. By this means, 
three variations are possible, namely : io, 
i; and 2F, turns, while the large plate in- 
ductance may be varied one turn at a time. 

This Well Designed C.W. Inductance May be 
Varied One Turn at a Time and Good Contacts 

Are Insured by Plugs. 
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Radiophone in Costa Rica, C. A. 

In This Photograph May be Seen Mr. Sagot and His Receiv- 
ing Set, Receiving a Radio Concert. The Amateurs Listening 
in the Set Had Never Heard a Radiophone Transmission 

Before. 

REVIOUS to my recent visit to Costa 
Rica, no work in the line of radio 
telephony had been carried out in that 

part of Central America. There is a low 
power spark station, owned by the United 
Fruit Co., at Port Limon, and a few amateurs 
scattered all over the central region of the 
country, with spark sets ranging from a 
Ford coil to a i K.W. rotary. The ama- 
teurs step on their keys every evening in an 
effort to fill the air with something else be- 
sides static and mosquitoes. 

When I wrote announcing my contem- 
plated radiophone experiments, the amateurs 
shined up their sets, turned over and over 
their crystals and the lucky owners of bulbs 
made a rush for the Eveready supply in 
town. 

I had made no arrangements with any 
manufacturing concern and my intentions 
were simply to give a few demonstrations 
and lectures at some of the educational in- 
stitutes. The receiving apparatus as well as 
the transmitter were home -made assemblages 
of standard parts. After the whole thing 
was put together, they looked like sample 

Bv W. SAGOT 
cases of the lead- 
ing manufacturers. 
A Western Elec- 
tric No. 329 trans- 
mitter taken from 
a wall set that had 
been down in the 
tropics for several 
months, talked 
with such convinc- 
ing superiority that 
immediately it was 
engaged for a 
steady job in the 
transmitter set. 

The transmitter 
was assembled 
using Colpitts os- 
cillating and Heis- 
ing modulating cir- 
cuits, given over 
and over in prac- 
t'cally every other 
issue of the vari- 
ous radio maga- 

zines. A clear diagram may 
be found in the Junior course 
of the June, 1921, issue of RADIO NEWS. 

The receiving apparatus were of the va- 
riometer type with one and two stages of 
amplification. The diagrams are clearly 
shown in the January, 1921, issue of RADIO 
NEWS, page 443. 

A Soo -volt generator was used for the 
plates of a couple of U.V. 202 Radiotron 
tubes and an eight -volt storage battery was 
used for the filaments. A 44 -volt "C" bat- 
tery was required for the modulator, but 
some of my block batteries were spoiled in 
transit and I was unable to replace them. 
I used my last 22 volts for "C" battery and 
the modulator worked for about 5o hours 
with the plate at red heat until gases were 
delivered and blue glow appeared at soo 
volts. The t'Ibe was, therefore, degraded 
from a modulator to an amplifier. 

The impression caused by the radiophone 
experiments can be judged by the comments 
of the local newspapers. 

Here is a short extract from "La Manana" 
of San Jose: 
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On the Table is the Author's Set, Including a Radiophone 
Transmitter, Which Was Used for the Demonstrations. 

"THE PRESIDENT ACOSTA AND SOME OF 
THE SECRETARIES OF STATE ARE ABLE 
TO APPRECIATE THE EFFICIENCY OF THE 
WIRELESS TELEPHONE. 

"President Acosta and some of his Min- 
isters were invited to a lecture and a con- 
cert by Radiophone from "El Colegio de 
Senoritas." They were agreeably surprised 
by the clearness of the speech and the beauty 
of the musical notes transmitted through 
the ether." 

This demonstration of the Radiophone 
seemed more surprising since none had 
been demonstrated before in Costa Rica, 
and several amateurs who attended the lec- 
tures were so enthusiastic about it that they 
immediately decided to build low -power 
Radiophone sets with information and data 
I gave them. 

During the demonstration, while someone 
was in charge of the transmitter, changing 
the records on the phonograph, in which the 
microphone was mounted, I installed, a few 

(Continued on Page 434) 

A New Standard Unit Panel System 
THE unit panel type of receiving set 

which is finding increasing favor with 
amateurs, is, as is well known, an ar- 

rangement of panels of a uniform size on 
which the various instruments are individ- 
ually mounted. The object of this is, of 
course, to enable the experimenter to make 
any changes, additions, substitutions, to 
"borrow" instruments for use elsewhere, 
etc., without disturbing the remainder of 
the set. 

However, the writer has not yet seen a 
system which is sufficiently mobile to 
give it any great advantage over the 
ordinary style of cabinet instrument. 
The primary objection has been the 
necessity of screwing the panels to 
the cabinet ; this results, usually in 
the screw holes getting worn so as to 
be useless after being used two or 
three times. Also, the amount of 
wiring which generally exists behind 
the panel is a further drawback. 

The system described herewith ap- 
pears to eliminate the defects de- 
scribed without detracting in any de- 
gree from the appearance. At Fig. 8 
is shown a drawing of the cabinet, 
which is used with this system. As 
seen from the accompanying pho- 

tograph, the cabinet is fitted with slots 
at the top and bottom front, and also, 
the top is mounted on hinges. The slots 
are made to suit the thickness of panel 
used, the lower one being a tight fit while 
the upper slot is made somewhat wider. It 
will be noticed that the ruler fixed behind 
the slot projects rather lower than the front 
edge so that when the panels are inserted 
and the lid is being closed, the panels are 
backed against this projection on the partly 
closed lid, thus bringing the panels into 

alignment before the lid is finally closed. 
A slight curvature on the lower inside cor- 
ner of the ruler would further remove any 
difficulty on this score. 

We now come to the panels themselves, 
the salient feature of which is the pair of 
binding posts in each of the four corners. 
These binding posts consist of No. 8 -32 x 
%!" Rd. Hd. brass machine screw, the head 
of which is placed on the outside of the 
panel. On the inside is screwed to this a 
No. 8 -32 brass nut and a No. 8 -32 brass 

battery nut. These parts should be 
nickel -plated and polished for appear- 
ance and efficiency. Any apparatus 
which is mounted on the panels need 
not be permanently wired thereto. 
Merely leave a short length of flex- 
ible cable from the instrument and 
solder on the end of a connector. 
These are then placed on the proper 
binding post on the panel.' 

After the necessary binding posts 
are connected or short -circuited the 
panels are then inserted in the cabi- 
net, and the set is ready for opera- 
tion. 

With this system each panel is 
made to carry part of the wiring of 

(Continued on Page 434) 

In This Type of Interpanel Set Any Instrument, Mounted 
on a Separate Panel, May be Removed in a Jiffy and Replaced 

by Another Unit. 
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How to Make and Use a Wave-Meter for Short- Wave -Lengths 
By ROBERT E. LACAULT 
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This Curve Shows the Value of Capacity, for Any Position of the Movable Plates, of a .001 MF. 
Variable Condenser. 

WITH the coming DX season, sev- 
eral new apparatus appear on the 
market, but so far the wave - 
meters remain in the shadow, and 
I think that some real practical 

"dope" will be welcomed by many who still 
use the "guess" type of wave -meter to tune 
their sets. 

First of all it should be remembered that, 
contrary to a popular belief among the ama- 
teurs, a wave -meter is not only used to tune 
the transmitter, but also to make several 
measurements often puzzling but in fact 
quite simple. If you have a little patience 
and intend to make your station efficient, 
read this article and make a wave- meter. 

CONSTRUCTION OF AN AMATEUR WAVE - 
METER 

A simple form of wave -meter with which 
any measurement may be made is shown in 
Fig. I ; as may be seen, it is composed of 
three circuits, Li and Ki forming the cali- 
brated circuit, L2 used as aerial coil and L3 
being the listening circuit which can be 
coupled to the calibrated one. The con- 
structional details of the various coils, as 
well as the method of mounting of the va- 
rious parts in a cabinet, are shown in Fig. 4. 

The inductance Li is wound on a card- 
board tube exactly 3" in diameter, and con- 
sists of 21 turns of No. 18 D.C.C. wire. 
The aerial coil, L2, which is wound on the 
same tube, /" from the winding of Li, 
consists of eight turns of the same wire, 
with the tap at the fourth turn. The two 
ends and the center tap of this last winding 
are connected to the three binding posts 
marked A, as shown in the hook -up. This 
allows only one section of the whole wind- 
ing to be used according to the desired 
value of coupling. 

The coil L3, of the listening circuit, is 
wound on a piece of wood or cardboard 
tube 2" in diameter, and I%" long. A hole /" in diameter should be drilled through 
this form to mount a /" shaft. The wind- 
ing of this inductance consists of 26 turns 
of No. 24 insulated wire, wound in two sec- 
tions on each side of the shaft, as the rotor 
of a variometer. Two pieces of soft cord 
should be soldered to the ends of the wind- 
ing for connection to the outside circuit. 

On the top of the cabinet is mounted a 
"Mesco" buzzer, which may be adjusted to 
give a constant note, and on the panel a 
crystal detector. 

In order that the calibration curve here- 

with given be used, it is indispensable that 
a 43- plate, panel type, Murdock variable 
condenser be used in the cardboard cir- 
cuit ; and that the inductance Li is made 
exactly as described, otherwise the read- 
ings would be wrong. 

HOW TO TUNE A SPARK SET 

To tune a damped wave transmitter the 
aerial and ground should be disconnected 
and the secondary of the oscillation trans- 
former moved away from the primary; the 
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Complete Hook -up of the Wave -Meter Described 
in This Article. 

wave -meter is then brought near the set 
and the key pressed; after the detector is 
adjusted so that the spark is heard in the 
phones, the condenser is turned slowly until 
the sound in the phones is loudest. It will 
be found that this occurs at a certain point 
along the scale, and to find exactly at which 
degree it is sometimes necessary to loosen 
the coupling between the coils Li and L3, 
so that the sound is just heard faintly at 
the maximum, that is at the resonance point 
of the circuits. 

By referring to the curve, the wave- 
length of the transmitting circuit is found 
in the following way: If, for instance, the 
maximum sound is heard at 6o degrees on 
the scale of the condenser, follow towards 
the right, the line representing this number 
of degrees on the chart up to the point 
where it meets the curve, then by looker~ 
down under this point, the wave -length is 
found to be 210 meters on the horizontal 
scale. If the wave -length found is too 
high, the number of turns in the primar-- 
of the oscillation transformer should be 
reduced and another reading taken and so 
on, until the set is tuned to the desired wave- 
length. 

When this is done, the antenna and 
ground are connected to the secondary of 
the oscillation transformer which is coupled 
to the primary and the contact of the an- 

tenna moved until maximum reading is r' 
tained at the hot wire ammeter, which should 
be connected in the ground lead. When 
the two circuits are in resonance, that is 
tuned to the same wave -length, the wave - 
meter should be taken far from the trans- 
mitter and another reading taken to find out 
if two maximums are heard with the same 
intensity. If so, the coupling should be 
loosened slightly and the number of turns 
of inductance readjusted so that the loud- 
est maximum found is on the desired wave- 
length. 

HOW TO TUNE A C.W. TRANSMITTER 

The tuning of a C.W. set is quite differ- 
ent from that of a spark station, and to 
adjust a tube set to a certain wave- lengt) 
proceed as follows : First, start the buzzer 
and adjust it so that it gives a clear and 
constant note, then adjust the wave -meter 
on the desired wave -length by referring to 
the curve and connect a pair of phones to 
the binding posts marked P. Adjust the 
detector -rid loosen the coupling between 
Li and L3, so that the buzzer is not heard 
too loudly in the phones. 

The wave -meter being set, as explained, is 
then placed over the inductance of the C.W. 
transmitter and the set started; the tuning 
condenser of the C.W. set is then turned 
slowly until the sound of the buzzer be- 
comes mushy, a very characteristic tone. 
The transmitter is then set on the wave- 
length to which the wave -meter was ad- 
justed. The action of the wave -meter in 
this case is similar to what happens when 
a spark station is heard in regenerative 
sets, when the detector tube oscillates ; the 
buzzer acting here as the spark station, 
while the C.W. set acts as an external 
heterodyne. 
MEASURING THE NATURAL WAVE -LENGTH 

OF AN AERIAL 

The natural wave -length of an aerial may 
be easily and accurately found with a wave - 
meter of the type described in this article 
by the following method: The receiver be- 
ing connected, insert in the aerial lead in, 
one section of the aerial coil L2 and start 
the buzzer, the receiver being made appe- 
riodic, that is connected as shown in Fig. 2. 
Then turn slowly the variable condenser 
until the maximum sound is heard in the 
phones at which moment the condenser 
shows the wave -length of the aerial, which 
is in resonance with the calibrated circuit. 
However, the value of inductance used in 
both primary and secondary of the receiver, 
should be very small, that is, only a few 
turns should be used, so as to add very 
little inductance in the aerial itself. The 
results found are exact, within a few 

fí9.2 
This Diagram Shows How to Connect the Re- 
ceiver and Wave -Meter to Measure the Natural 

Wave- Length of an Aerial. 
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meters, which in practice is sufficient. 
If the induction from the calibrated cir- 

cuit to the aerial is insufficient to give a 
clear maximum in the phones, both sec- 
tions of the coil L2 should be used, and the 
coupling between the primary and secondary 
of the receiver made tighter ; in any case, 
the listening circuit L3 in the wave -meter 
should be loosely coupled to the calibrated 
circuit when not in use. 

In order to determine if the wave -length 
found is that of the aerial and not the 
wave -length of the receiving circuit, some 
inductance should be added in the primary 
of the receiver, and another reading taken, 
which of course should read differently. 

TUNING A RECEIVER FOR A CERTAIN 
WAVE -LENGTH 

When a station sending on a special wave- 
length which is known in advance is to he 
received, the receiver can be tuned on this 
wave -length so as to prevent the missing 
of a part of the message while tuning the 
set during the first minutes of the trans- 
mission. This is especially useful when it 
is desired to receive a Radio concert, or 
some interesting transmission ; it is done 
simply by starting the buzzer of the wave - 
meter and adjusting the condenser for the 
desired wave- length, the wave -meter being 
connected as previously, for the determina- 
tion of the natural wave -length of the 
aerial. The receiving set is then tuned as 
for ordinary transmissions and is adjuste 
for the message to be received. 

Once the receiver is tuned, the wave - 
meter may be removed from the aerial cir- 

/7 

385 

/60 

/60 
.....111111111111111111111111111111111111111. 

On the left, f 
Fig. 3, is the 
hook -up of 
the wave- 
meter used as 
interference 
preventer. On 
the right is 
the calibra- fro 

/3 

/2 

tion curve 
showing the 
natural wave- p / 
length of the 
calibrated 
circuit for g0 
any degree of 
the variable ti 
condenser. h B 

70 

'1;. 6 

50 

40 

30 

2 

/0 

/00 /70 /40 /60 /BO 700 

cuit, although it could be left connected if 
the buzzer is stopped, to be used as an in- 
terference preventer. 

REDUCING QRM THROUGH THE WAVE - 
METER 

In case it is difficult to tune in a station, 
owing to the heavy interference experienced 
in congested areas such as big cities, the 
wave -meter may be found useful to reduce 
the difficulties in tuning. It should be con- 

nected, as explained in the pre- 
vious chapter, and the set 
tuned for the station to be re- 
ceived, then the detector and 
amplifier circuit are removed 
from the receiving set and 
hooked up to the listening cir- 
cuit L3 of the wave- meter, 
with the crystal detector short 
circuited if a V.T. detector is 
used. The calibrated circuit, 
then acting as an intermediate 
or filter circuit, makes it easy 
to tune in the station to be re- 
ceived if adjusted on the proper 
wave -length and provided the 
transmission is sufficiently 
strong. 

FINDING THE WAVE -LENGTH 
OF A DISTANT SENDING 

STATION 

Once the receiver of a sta- 
tion is adjusted carefully so as 
to be exactly tuned on a certain 
transmission, it is an easy mat- 
ter to know the exact wave- 
length of the sending station ; 

this is particularly useful these 
days to check the wave -lengths 
of amateur stations which are 
sending on anything but 200 
meters. It is merely necessary 
to place the wave -meter near 
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the receiving set, start the buzzer and 
move the condenser Ki slowly, until maxi- 
mum sound is heard in the phones ; the 
exact point of the maximum along the scale 
being found, the wave- length may be known 
by referring to the chart, as explained be- 
fore. 

For this purpose, it is desirable that Radio 
clubs make a wave -meter and inform their 
members of their wave- lengths, so that all 
the sets may be tuned within the limit pre- 
scribed by the law. 

280 300 320 540 560 
me/ers 

DETERMINING CONDENSER CAPACITY 

When building a set, the amateur often 
wishes to know how to make himself the 
necessary condensers for his apparatus, and 
in most cases has not on hand the neces- 
sary data to calculate accurately the sur- 
face of the armatures or their number. The 
wave -meter then again can be used and 
gives more accurate results than any for- 
mula which may be employed, for it is dif- 
ficult to know exactly the constant K of the 
dielectric and also the variations of ca- 
pacity due to the pressure to which the con- 
denser is submitted. Consequently, if you 
have a condenser, the capacity of which 
you want to know, disconnect the variable 
condenser of your wave -meter by remov- 
ing the two connections S S1, see Fig. 4, and 
insert in place the unknown capacity, then 
start the buzzer and tune your receiving set 
placed near by so that a maximum sound is 
heard in the phones ; replace now the fixed 
condenser by the variable and, without 
changing the adjustment of the receiver, ad- 
just the capacity of the wave -meter until 
you hear again the maximum sound. At 
this point, note the number of degrees in- 
dicated by the pointer of the condenser, and 
refer to the chart. Following upward the 
line from the number of degrees written at 
the bottom, which represent the scale of 

(Continued on page 434) 
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Let the Average Man Know 

O NE evening the latter part of June, 
my "A" battery ran low and, just 
out of curiosity, I tried a hook -up 
which 1 had seen in some text -book 
under the title : "The Simplest Radio 

¡Receiver." I connected my galena detector 
in series between my aerial and ground 
'wires and shunted around it a single 75 -ohm 
,phone, the first piece of radio apparatus I 
ever purchased. 

When I put the phone to my ear I met 
the surprise of my life. With perfect dis- 
tinctness I heard a voice: "This is WJY 
calling." For an hour I sat there, calling 
different members of the household at in- 
tervals to listen in so that they would not 
call me crazy afterward when I told them 
about it. In that time WJY called up fif- 
teen different cities in seven different States, 
giving radio amateurs information concern- 
ing the broadcasting of bulletins about the 
Dempsey -Carpentier tight. I heard a lot of 
other things also. 

Now I had heard radiophone transmission 
and code before through a mineral detector 
with a loose coupler in the circuit, and the 
general facts concerning the progress of 
radio telephony were known to me. But 
the fact that 1, an "average citizen," a "per- 
son of average intelligence," the guy that 
successful advertisers always aim at, could 
have put up a dollar's worth of apparatus 
years ago and had five dollars' 
worth of fun the first hour 
even if I had known nothing 
about radio had never been 
brought home to me before. 

It shows, 1 suppose, that I 
am "thick," or I would have 
blundered upon this before, in 
the years I have been using 
radio. 1 f I am, the general 
public is thicker, when it comes 
to radio, but the thickest, short - 
sightedest individuals of all are 
the fellows who spend their 
lives trying to sell radio appa- 
ratus and who have never told 
the public and me about this 
simple radio receiver. 

It is a fundamental fact in 
business that about the first 
thing you have to do in creat- 
ing a market for goods is to 
show people who know nothing about those 
goods what they can do with them and how 
easy it is to use them. This is especially 
recognized in "big business" -that is why 
it is big. Big business not only takes ad- 
vantage of interest already created by its 
own efforts and those of others, but it con- 
stantly hammers away at the average man 
-the man who at present knows nothing 
about the product it is trying to sell -until 
he wakes up some morning with a feeling 
that he has been missing something and 
ought to buy immediately a cake of soap or 
a safety razor or whatever it is they are 
advertising. If he does not buy it that 
morning, they keep it before his eyes until 
he feels that he must have it in order to 
maintain his respectability. They teach him 
how to use it and what he can get out of it 
and they make it easy for him to buy it by 
having it in nearby shops or by keeping an 
easy -to- remember mail address in front of 
him. Are we doing that with radio? 

Now I ask you, as a commons -ense propo- 
sition, why every home should have a cam- 
era, for instance, while not one in a thou- 
sand has a radio outfit? And incidentally 
why the leading corporation in the camera 
business should be big enough to command 
anti -trust law investigations and everything, 
while the good fellows who are trying to 
build lip the radio business think they are 

By ARMSTRONG PERRY 
doing well if they can pay the rent on a 
twenty -foot front on a side street 

Compare a camera and a simple radio re- 
ceiver, from the standpoint of the average 
citizen. Is not the radio set more useful? 
"I he initial cost of the simplest camera and 
of the simplest receiver are not so far 
apart as to influence your decision one way 
or the other. When it comes to operation, 
I'll say from experience that it is easier to 
find the sensitive spot on the galena and 
bring in a signal than it is to put in a film, 
find a picture to take, get her to stand still, 
see that she is straight in the view finder, 
press the button, do it all over again six 
times, take the film out, drop it before it is 
sealed tight, take six more snaps, develop 
the roll, and do the printing, mounting and 
so on. The camera eats up money at every 
click, too, while the simple receiver receives 
day and night, year in and year out, with- 
out any further outlay. 

Pictures lie around the house, grow old, 
get mussed up, mislaid, thrown away. Radio 
messages are always up to the second. Pic- 
tures are interesting to only a few people 
as a rule. The news you can pick up with 
a detector and a pair of phones is of world- 
wide importance and interest. 

If the children of the household want to 
play with the camera one of two things hap- 
pens : Either they smash it because they do 

and other fundamental subjects, as well as 
a foundation in electrical science. Amateurs 
of mature age will keep in constant touch 
with the larger phases of economics, civics, 
business and world politics, all the arts and 
sciences. 

The reason that people are buying cam- 
eras instead of radio receivers over the 
counter at every drug store is not that the 
camera is more interesting or useful than a 
radio receiver to the average citizen, but 
because he has never been invited to corn- 
pare the two. The intricate details of pho- 
tography have all been reduced by a clever 
advertiser to the alluring understandable 
slogan : "You press the button -we do the 
rest." The science of radio could be just as 
truthfully and compellingly epitomized: 
"Find the tickle spot and hear the World," 
but instead of making it simple and attract- 
ive to the average man radio advertising 
nearly always gives the impression that 
wireless apparatus can be used only by per- 
sons specially trained for the purpose. 

I grant you that the camera business is a 
little older than the radio business, and has 
a right to be a jump or two ahead. The 
thing that worries me is that the radio ad- 
vertisers do not seem to be making even a 
start towards getting the average man into 
the game. It is a great public utility, 
adaptable to every home, yet they advertise 

it as they would advertise block 
anaesthesia or any one of those 
things which concern special- 
ists only. 

We need a Theodore N. Vail 
in radio. Mr. Vail retired to 
a Vermont farm after spending 
all the years he wanted to in 
business. Big business men 
went after him, as they always 
do after a man who can see 
beyond his nose without a tele- 
scope. They had a promising 
new proposition, the telephone, 
a great thing for the use of 
rich institutions and wealthy 
people. 

Mr. Vail said he was not in- 
terested and went on plowing. 

They followed him down the 
furrow and asked him why. 

He said that if it was some- 
thing that a poor man could use for a nickel 
he would be interested. 

They told him if he would take hold of 
the proposition he could work it out on 
that basis, so he drove the horses to the 
barn and went off with them, whittling out 
a model of a nickel -in- the -slot booth as he 
went. I may not have told it literally, but 
the story is essentially true. 

The result you know. The kind folks 
who chipped in a few hundred dollars apiece 
in Salem, Massachusetts, for Alexander 
Graham Bell's stock when he was doing his 
experimenting, just because he was a nice 
young man to have in the community, have 
reaped fortunes. The poor man has kept 
his nickel telephone rate by using the force 
of organized action against men who have 
done less for the telephone than Mr. Vail, 
but who seem to want more money to spend 
at Palm Beach or something. 

Mr. Vail, as one of the last acts of a 
long and useful life, got some other wealthy 
men together and endowed the Junior 
Achievement Bureau, with headquarters at 
Springfield, Massachusetts. It is an or- 
ganization to encourage average boys to do 
worthwhile things. That furnishes more 
food for thought for the radio advertiser. 
The boy you start in radio today may get 
his picture into the Junior Achievement Bu- 

(Continued on Page 416) . 

WE have often mentioned in the columns of this journal 
the close parallelism of Radio and amateur photog- 
raphy. Mr. Perry in this article brings out the fact 

very strongly that it is much simpler to work a radio outfit than 
to take pictures with a camera. 

With a camera you can only take a certain amount of pictures, 
either your family or friends, or lifeless objects, whereas by 
means of a $1.00 Radio outfit you can receive jazz music and 
hear all the latest news of the world free of charge. You can 
even set your watch by radio, if you so desire. 

What the radio business needs now is an Eastman, one who 
can develop a radio outfit as Mr. Eastman developed the Kodak. 
When that happens, the amateur photography business will look 
insignificant alongside of the amateur radio business. Mr. 
Perry's article gives much food for thought. -Editor. 
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not know how to use it, or they use up 
films at a rate which threatens to break the 
family bank. The radio receiver is far 
more durable. 

In relation to the duties of citizenship. 
the arguments for radio outweigh those for 
the camera a hundred to one. Of course 
every man and woman wants to do some- 
thing for his community and country. 
Parents want their children to serve the 
public too, for the sake of the character de- 
velopment that comes from such service. 
With a camera it might be possible occa- 
sionally to get a picture which would be 
helpful, but with a simple radio receiver 
there is not a day in the year that does not 
present some opportunity. Local papers 
welcome the news, the jewelers the time, 
and everybody wants to get the weather 
forecasts earlier than they do. 

The United States Navy is just waiting 
for the Boy Scouts and other amateurs to 
complete a system of receiving stations cov- 
ering the country so that daily, and espe- 
cially in cases of emergency, the broadcast- 
ing of important information from Navy 
stations will ensure its reaching every city, 
village and hamlet within the hour. 

-From the standpoint of education, radio 
again has all the best of it. The boy who 
uses it will get plenty of practice in reading, 
writing, arithmetic, geography, grammar, 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1921 387 

Radio Possibilities of the Tunear Rectifier 
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Diagramatical View of a Tungar Rectifier Tube 
Filled With Argon Gas. 

AS is well known in electrical circles, 
the Tungar rectifier, developed and 
manufactured by the General Elec- 
tric Company, is a device for recti- 
fying low tension alternation cur- 

rents of commercial frequencies. It is a low 
voltage, high current tube, and is used prin- 
cipally for charging storage batteries, oper- 
ating relays! etc., when only alternating cur- 
rent is available. This device, though pri- 
marily designed for low frequency alternat- 
ing current rectification, has certain ex- 
tremely peculiar properties which make it 
interesting from a radio point of view. This 
will be discussed in what follows. 

A brief description of the Tungar tube 
will first be given : The Tungar rectifier is 
a two element gas -filled tube, consisting of 
a tungsten filament and graphite anode, 
Fig. I. The tube is filled with argon gas 
which has the effect of increasing the elec- 
tron flow. This is necessary because of 
the very low voltage used between plate and 
filament of this device. The glass bulb of 
this tube is usually discolored by a dark 
grayish -black deposit on the inside. This is 
due to a special preparation in the tube 
which is used to purify the argon gas. 

The Tungar is made in various sizes and 
capacities. An intermediate size bulb has 
a bulb between 3" and 4" in diameter, and 
a two -volt, 20- ampere filament. The tube 
comes usually supplied with all the neces- 
sary accessories for rectification of A.C., 
and can be directly connected, for example, 
to the 6o- cycle, 12o -volt, lighting line, and 
be ready for use on the battery load. The 
circuit generally employed with the tube is 
given in Fig. 2. At the terminals AB, a 
rectified D.C. is available for whatever use 

.required, as storage battery charging, relay 
control, plate voltage for vacuum tubes, etc. 

It is found experimentally, that the Tun - 
gar rectifier has a peculiar characteristic 
whose form depends upon whether there is 
current flowing in the filament or not. Thus, 
suppose the rectifier connected in circuit as 
in Fig. 3 and the filament current set at 
a given value, if the plate voltage is grad- 
ually varied, by varying the field rheostat 
of the plate generator say, there will be a 
corresponding change in the plate current 
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4' Total characteristic 

,-- 1Lbe character/We 

vats' 
Figure 

rlharao4éristfio Curve of a Tungar Bulb as a 
Reotifler. 

BY M. L. SNYDER 

and in the same direction as the plate cur - 
rent, and a characteristic curve of the tube 
similar to curve "A" of Fig. 4 will be 
traced. That is, while the filament is burn- 
ing the characteristic of the tube is similar 
to that of regular electron tubes where an 
increase of plate voltage results in an in- 
crease in plate current. On this part of the 
curve the tube is, therefore, stable. 

If the filament, however, is now extin- 
guished at the point "A" on the curve, there 
will be a sudden change in the reading of 
the voltmeter across the tube, while the 
plate current remains constant. Varying 
the plate voltage will now produce a new 
characteristic curve "B" which is seen to be 
similar in appearance to the falling charac- 
teristic of the arc. 

It is, therefore, seen that the characteris- 
tic of the Tungar rectifier consists of two 
parts : part "A" when the filament is burn- 
ing, and part "B" when the filament is not 
burning. Part "A" is the stable portion of 
the characteristic, part "B" is the unstable 
portion of the characteristic. What prob- 
ably happens is, that in the region "A" 

Pate roils 
Fig4 

I/ 

7 

6 

s 

4 

3 

z 

i-, 
. 

l j 
L. 

0 
a 

,--- 

ro/1s across tubes l 
, --. 

4 6 io 11 /4 16 /G 10 2 

Fig, 4 Represents the Average Curve of a Rec- 
tifier. The Lower Characteristic Curve is That 
of a Tungar Tube Platted for Various Values 

of Filament and Anode Potential. 

where the filament is burning, an "arc" is 
struck, that is, the plate current is increased 
with increasing plate voltage until a value 
is reached where progressive ionization 
of the gas sets in. When the filament is 
extinguished, the plate voltage maintains 
this ionized state of the gas, and the fila- 
ment is kept incandescent by bombardment 
of the gas ions, and thus curve "B" is 
formed. 

A typical characteristic curve taken of a 
Tungar rectifier is shown herewith in the 
graph. Since the "B" part of the Tungar 

i curve is similar to the "falling" characteris- 
tic of the arc and has, therefore, a negative 
resistance, the interesting question arises as 

3 
Fig. 2 Shows the Regular Hook -up of a Tungar 
Tube Used to Rectify A.C., While Fig. 3 is the 
Diagram of Connections to Determine its Char- 

acteristic Curve. 

to whether the Tungar rectifier can be made 
to oscillate. 

Although the arc and Tungar rectifier are 
similar in their falling characteristics, there 
is one feature of difference between the 
two devices which is very important when 
the question of oscillations is considered. 
The arc, when it is struck, is immediately 
brought on its falling characteristic. In the 
case of the Tungar rectifier, it is first neces- 
sary to light the filament in order to strike 
its arc. That is, before the Tungar can be 
brought on its falling characteristic -where 
oscillations are possible -it is first necessary 
to bring it on the stable part "A" of the 
characteristic. When it is on the "A" part 
of the curve first, the filament must be ex- 
tinguished and thus the tube is brought on 
the falling or unstable part of its charac- 
teristic. This makes considerable difference 
and introduces difficulties, as the following 
will show. 

From the nature of the characteristic 
curves in Fig. 4 it will be seen that for any 
given plate current, as "B," the voltage 
across the tube when on the "B" curve is 
higher than when it is on the "A" curve. 
Hence, even when the tube is first brought 
to the "A" or stable curve, there must be 
available at the voltage source enough volt- 
age to bring it on the "B" curve. There- 
fore, since the "A" period of operation re- 
quires a low voltage, it is necessary to in- 
sert resistance in series with the plate. 
Otherwise the plate voltage for the "A" 
curve will be too high, excessive plate cur- 
rent will flow, arcing and glowing will oc- 
cur in the tube and the tube will be endan- 
gered thereby. 

If this series resistance is too high, open- 
ing the filament circuit, in order to bring 
the tube on the falling characteristic, may 
not bring the tube on the "B" curve, for 
the resistance may consume most of the 
voltage, thus not leaving sufficient voltage 
across the tube as required by the "B" 

(Continued on page 41o) 
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It is Possible to Use a Tungar Rectifier Tube 
Instead of an Aro to Generate H.F. Oscillation& 

Here is the Hook -up. 
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The Loose Coupler in the V. T. Set 

IMO 

In This Circuit the Secondary is Used as Plate 
Inductance. 

THE loose coupler has been grad - 
ually abandoned by more and more 
amateurs in favor of other tuning de- 

vices. Short -wave regenerative sets, honey- 
comb and duolateral coils and various other 
forms of inductances have taken its place. 
All these, however, are either restricted to 
ü_ comparatively small range of wave- 
lengths, as the regenerative set, a num- 
ber of them, as in the case of honeycomb 
coils, being used. 

While their efficiency is undeniable, is 
there no way in which the loose coupler 
could be utilized to cover the entire field? 
This is the way the writer did it. 

In the first place, the set used consisted 
of a 2,500 -meter loose coupler (no dead 
end switches), a 43 -plate variable con- 
denser, phones (i,000 ohm), fixed grid 
condenser (.0005 mfd.), and one Audio - 
tron with "A" and "B" batteries. 

For short -wave work, the hook -up shown 
in Fig. I was employed. The secondary 
of the coupler was used as a tickler and 
the condenser in series with the primary. 

This set has been in actual operation on 
amateur wave- lengths for only about two 
weeks. During that time four First dis- 
trict, seven Second district, 13 Third dis- 
trict, two Fourth district and 26 Eighth 
district amateurs were heard. XF -i came 

By L. DONALD KOONS 
in quite QSA. NSF was very loud on 
either phone or straight C.W. No ampli- 
fiers of any kind were used with either 
this hook -up or the two following. It 
should also be remembered that no dead 
end taps were employed on this coupler. 

The tickler adjustment was very critical. 
Coupling had to be quite loose for ama- 
teurs and tight for 600 -meter stations. 

The "B" battery consisted of 13 two -cell 
flashlight batteries. It was not necessary 
to vary this voltage in any of the three 
hook -ups. A six -volt storage battery sup- 
plied current for the filament. No grid 
leak was used. This hook -up required the 
highest filament current of the three. 

For some time no particular hook -up 
was used to cover the wave -lengths from 
600 to 2,500 meters, but the ultra -audion 
circuit has finally been adopted. (Fig. 2). 
It is not a particularly good one, however, 
as spark stations do not come in on their 
natural tones on account of the vigorous 
oscillations produced by this circuit. Despite 
this objectionable feature, the signals are 
quite loud and not very difficult to copy. 
As this hook -up has been in use only a 
short time, little definite information is at 
hand in regard to its operation, but NAA 
and various other stations are loud. 

For wave -lengths from 2,500 meters to 
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F /G. 3 
For Long -Wave Reception the Primary and 
Secondary of a Loose Coupler May be Connected 

in Series to Act as a Variometer. 

FIG .2 

In This Ultra -audion Circuit, the V.T. Oscillates 
Without a Separate Plate Coil. 

10,000 meters or longer, the hook -up shown 
in Fig. 3 was used. As the coupler func- 
tions here as a variometer, fine tuning 
could be secured by varying the coupling 
as well as the condenser. 

Wave -lengths up to 6,000 meters were 
covered without the optional condenser; 
above this it must be used. On this set it 
consisted of three fixed condensers, one of 
three plates (tin) 4 in. x 6% in. separated 
by waxed paper, another of similar con- 
struction, but having three plates 4 in. x 
13 in., and one of four plates, 4 in. x 13 in. 
These could be used either separately, in 
series, or in parallel. The maximum wave- 
length is unknown, but NAA (undamped) 
comes in without the optional condenser, 
and NDD with one section. Much higher 
wave -lengths could undoubtedly be reached 
with sufficient capacity. A large variable 
condenser would be more convenient here 
than the several smaller fixed ones. 

In connection with this hook -up, the tele- 
phone line proved a very effective antenna 
for the longer wave -lengths. Signal 
strength was very greatly increased, as was 
the wave -length, to some extent. With all 
the sections of the optional condenser in 
parallel, WII and WGG could be heard 
plainly anywhere in the room. I have no 
data as to their wave -lengths. 

(Continued on Page 436) 

Amateur Reception on Honeycomb Coils 
By J. P. JESSUP 

VERY little has been said concerning 
honeycomb coils for zoo -meter recep- 

tion. A number of amateurs, who never 
took the time to learn to use honeycombs, 
have discarded them and invested their 
money in expensive regenerative sets. 

Now, in the first place, one thing that 
will surely kill zoo-meter signals is ca- 
pacity between the secondary leads. It 
does not make much difference for higher 
waves, but for amateur reception, capac- 
ity between secondary leads is to be avoid- 
ed. Another thing of great importance 
is the length of the lead from the grid of 
detector to grid condenser. This must be 
as short as possible. Get the grid con- 
denser as close to the detector as possible; 
also, a short connection between grid con- 
denser and secondary is advisable. 

With regard to tuning for long distance 
work, loose coupling is essential. If the 
tickler coil is set so that the bulb does 
not oscillate, but is close to the oscillating 
point, and the primary is pulled away from 

the secondary, the further you move the 
primary from the secondary, the more 
sensitive the detector becomes. Moving 
the primary out brings the set up to the 
oscillating point gradually, makes it very 
sensitive and cuts out nearby QRM to a 
great extent. It decreases the strength of 
stations within a hundred miles and in- 
creases the strength of those 500 miles and 
more away. This is considering honey 
combs in connection with a two -stage am- 
plifier. By setting the tickler at different 
distances from secondary, you can cause 
the bulb to start oscillating at any desired 
point on the secondary condenser scale. 
Suppose you have the tickler about 3 in. 
from the secondary and the primary about 
2 in. from the secondary, there will then 
be a definite place on the scale where the 
bulb starts to oscillate. Call this place 
40° on the scale. From 35° to 40° will be 
very sensitive to spark signals and . from 
38° to 40° will be supersensitive. If you 
have a vernier condenser across the sec- 

ondary condenser, set the latter at 38° and 
the vernier at o °, then tune on the vernier 
and you will find it very sensitive. The 
sensitiveness increases as you approach 
the oscillating point and far distant sta- 
tions will be considerably amplified. 

If you have not a vernier condenser, 
just tune carefully on the secondary con- 
denser from 38° to 40 °. A slight loosen- 
ing of the coupling between the secondary 
and tickler will increase the region that 
signals can be heard in lower on the scale. 
Thus it would permit tuning from 30° to 
40° and cover a wider band of wave- 
lengths, although not quite so sensitive. 
The oscillating point can be made to oc- 
cur at 35° or 21° or 50 °, or anywhere, 
just as the distance of the tickler is 
varied. The closer the tickler, the lower 
on the scale it will be. The primary con- 
denser is set in one place and left there; 
this place can be determined by experi- 
ment and depends on the aerial, primary, 

(Continued on page 436) 
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Groundless Wireless 

THE theory has lately been advanced 
that radio waves, especially those of 
long -wave length, travel along the 

earth's surface by pure conduction. Al- 
though the author does not wish to take 
any definite stand for or against this the- 
ory, yet by use of the circuit which is de- 
scribed in this article, it will he found 
possible to dispense with a ground entirely, 
and still obtain satisfactory receiving re- 
sults on any wave -length. 

The diagram of connections for receiv- 
ing without a ground appears in the ac- 
companying illustration. 

The size of the inductances L, and L, 
is dependent directly upon the wave -length 
on which it is desired to receive. For in- 
stance, if the experimenter desires to re- 
ceive from the long -wave Trans -Atlantic 
stations, the two inductances should be of 
the honeycomb type, having about 15oo 
turns and being tapped at three or four 

BY R. PREECE, Jr. 
places, to give a wide range of wave- 
lengths. 

For the reception of the shorter wave- 
lengths, from 18o to 700 meters, the coil L, 
should be of 5o turns tapped at every five 
turns and the coil L, of 6o turns tapped at 
every Io turns. 

The operation of the circuit is exceed- 
ingly simple. The coil L, is the tuning in- 
ductance, by means of which the wave- 
length can be varied. The coil L, is the 
tickler coil, which will cause regeneration 
or oscillation, depending upon the result 
desired. The two variable condensers can 
be of the capacity .0005 to .00t microfarad. 
C, is the tuning condenser "tuning be- 
tween the taps" of L,. C2 performs a two- 
fold function, that of coupling to the tick- 
ler and that of tuning the plate circuit. 
The tickler coupling can be said to be both 
electrostatic and electromagnetic. 

The experimenter will find that the re- 
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With This Circuit the Author Claims That No 
Ground Connection is Necessary; and signals 
Are Received With the Same Intensity as When 

One is Used. 

sults on this type of receiver are gratify- 
ing in every respect. With the receiver of 

(Continued on page 441) 

Heterodyne Reception With A. C. 
By PROF. M. MOVE 

WORKING up on the use of A.C. 
for reception purposes (see RADIO 
NEws, June and August, 1921), I 

tried to build an heterodyne fed with A.C. 
from the lighting mains. Having got quite 
good results on C.W. reception, I hope the 
following description and diagram will en- 
able any experimenter to rig up the hook -up. 

L and C are variable inductance and ca- 
pacity of the proper values for giving the 
necessary beats and are connected to the 
heterodyning value (on the left). A classi- 
cal design which there is no need to dwell 
upon here. Now, the use of A.C. begins. 

First of all, the V.T. has the filament 
heated by A. C. reduced to 5 volts through 
a proper transformer, a rheostat of a few 
ohms allows the right heating required for 
good reception. Then, the high tension 
(4o-8o volts) on the plate is obtained from 
a rectifying valve (on the right) already 
described in these pages (see reference 
above). The fixed condenser, of one micro- 

To/77v/í7s 
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This Separate Heterodyne, Especially Useful 
for Long -Wave Reception, is Entirely Supplied 

with A.C. Rectified Only for the Plate. 

Tne Simplest Regenerative 
BY R. McLEAN 

IDESCRIBE here á very portable and 
easily constructed regenerative tuner for 

This Simple Regenerative Receiver May be 
Made Very Oompaot and is Particularly Well 

Adapted for a Portable Bet. 

a vacuum tube detector. This set, in spite 
of its crudeness, is very satisfactory in 
operation. The absence of variable con- 
densers makes the tuner portable. 

The diagram is practically self -explana- 
tory : Coils No. 1 and No. 2 act as vario- 
meters and coil No. 3 is the reactance, all 
the coils being of the spider web type. The 
coils are laid partly upon each other and 
tuning is done by moving coil No. 1 over, 
or near to coil No. 2, while No. 3 is slipped 
far enough under its neighbor to provide 
the desired regeneration. 

Tc cover the usual range of wave- 
lengths from amateur to Trans -Ocean sta- 
tions, a series of coils is necessary. The 
number of turns on each coil is so ar- 
ranged that the number of turns on the 
reactance coil is equal to the sum of the 
number of turns on the two smaller coils. 
For example, if coil No. 1 has 5o turns 
and coil No. 2 has 10o turns, then coil No. 
3 will have 15o turns. Similarly, if we use 
coils having 10o turns and 15o turns re- 
spectively for the tuner, the reactance coil 
will require 250 turns. 

farad, between negative and positive H. T. 
leads is essential, but its capacity is not at 
all critical. 

The diagram shows one transformer 
with three secondaries respectively giving 
low and high voltages. If preferred, sepa- 
rate transformers can be used with their 
primaries connected in parallel to the 
mains. They are perhaps, easier to find on 
the market. 

The set is worked exactly as an ordi- 
nary heterodyne and C.W. are heard in 
very good style, no accumulators or cells 
being needed. One can object to the use of 
an extra valve for rectifying, but, in the 
long run, it is cheaper and easier to man- 
age. Moreover, any true experimenter en- 
joys rigging up a new design and we be- 
lieve ours is worth a little trial. This 
heterodyne can oscillate on any wave- length, 
according to the value of inductance and 
capacity CL. It may also be used as a 
short range C.W. transmitter. 

Tuner 

The coils are wound in formers (card- 
board treated with shellac) with No. 28 
D. S. C. copper wire. Three coils with 5o, 
loo and 15o turns respectively should bring 
in amateur stations on an average aerial. 
Continuing the series, larger coils will pro- 
vide for the reception of longer waves. 

An article on the construction of spider 
web inductances appeared in RADIO NEWS 
for April, 1921. 

Each coil is provided with a plug to 
facilitate changing the coils. The sockets, 
three in number, are attached to a base 
which is provided with terminals for the 
connection of aerial ground and detector. 
To make the set less expensive, instead of 
using plugs (for you will require about 
seven coils if you want a good range of 
wave -lengths) solder half a snap fastener, 
as used on ladies' dresses, on to each lead 
from the coils and fix six of the portions 
of said fastener into which the other por- 
tion "snaps," to the base board. This is 
much easier to make than a cabinet set - 
give it a trial. 
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A Short-wave Receiver 
By JESSE MARSTEN 

This Efficient Short Wave Receiving Set 
the War for Use by the Navy and 

Was Designed During 
the Signal Corps. 

ONE of the most important require- 
ments during the war was a short- 
wave receiver for general use in 
reception, which could be turned out 
rapidly in large quantities and eco- 

nomically. At the same time, it was im- 
portant that efficiency of reception be not 
sacrificed. The Type CM 294 Short Wave 
Receiver, as designed by the Marconi peo- 
ple, is a very good example of how the fac- 
tors of efficiency, economy and quantity 
production were harmonized. 

This receiver was specifically designed to 
cover the range from 250 to 3,1o0 meters, on 
a typical boat antenna having a capacity of 
o.00o8 microfarads and 55 micro- henrys in- 
ductance. Other requirements were that 
the design was to provide for reception with 
both crystal and valve detectors in both tuned 
and untuned conditions of the set. Pro- 
vision was to be made for regenerative am- 
plification, and for beat reception with os- 
cillating valve. The methods whereby these 
were accomplished will be evident from the 
description following. 

The front and rear views of the set 
shown here give all the details of construc- 
tion and design. As seen, the set is a cabi- 
net receiver, the over -all physical dimen- 
sions of which are as follows : Length i9 1A" 
height I r / ", depth We". The weight of 
the receiver assembled is 35 lbs. The front 
panel is of dilecto, and the case mahogany 
veneered. All the parts and wiring of the 
receiver are made fast to the panel and 
base, so that upon removing the case, all 
parts and wiring are visible and accessible, 
thus facilitating repairs. All the units and 
controls on the front of the panel are pro- 
vided with descriptive nameplates. 

The circuits employed in this receiver 
comprise the usual primary and secondary 
circuits, the terminals of the secondary con- 
denser being connected to the detector, valve 
or crystal. For regenerative amplification 
there is provided a tickler coil in series 
with the plate circuit, this tickler being 
inductively coupled to the grid or sec- 
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Dimensions of the Loose Coupler Are Given Here. 

ondary coil of the receiver. 

PRIMARY CIRCUIT 

The primary circuit of the 
receiver is composed of a va- 
riable condenser, primary load- 
ing inductance, primary coupling 
inductance, and, if necessary, 
additional loading inductance. 
The primary loading inductance 
is wound on a 4" Natural Di- 
lecto cylindrical tube, the wire 
being 3 x i6 x 38 Litzendraht. 
The coil is tapped at seven 
points, the tape being brought 
out to the primary inductance 
switch. It will be observed 
from the photograph of the 
front view that each tap is 

marked by a letter from A to G. On the 
taps from A to E inclusive, the primary 
condenser is in series with the antenna. On 
the last two taps F and G, the primary con- 
denser is automatically thrown in parallel 
with the primary inductance. This is ac- 
complished by the action of a switch mount- 
ed on the rear of the primary wave- length 
indicator cam. 

The coupler may be seen in the rear view 
between the two condensers. The station- 
ary coil is the primary coupling coil, and 
like the loading coil, is also tapped. These 
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This Sketch Shows the Repartition of the Sec- 

tions of the Secondary. 
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coupling taps are brought out through a 
terminal block to the primary inductance 
switch. Thus, by using the primary induc- 
tance switch, variations in both coupling 
and loading are simultaneously effected. 

The primary condenser is assembled with 
5" diameter aluminum plates 32 mils thick. 
The maximum capacity of this condenser i5 
about 0.0045 microfarads, about three times 
the antenna capacity. As seen from the 
front view, the top condenser plate is en- 
graved with the usual condenser scale from 
o to i8o, but at the same time it has en- 
graved also a number of wave -length scales, 
one scale for each primary 
loading inductance tap. The 
inductance switch and spec'al 
condenser pointer are mechan- 
ically connected by means of a 
cam arrangement, so that op' 
eration of the inductance switch 
automatically moves the wave- 
length indicating device to the 
proper wave -length scale. Un- 
derneath the condenser is a 
nameplate with an arrow, 
which indicates the reading on 
the condenser scale. The con- 
denser is counterbalanced to 
prevent change of setting, 
counterbalancing being accom- 
plished by means of the weight 
seen in the rear view. 
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Details of Winding of the Primary. 

From the front view, a few further de- 
tails of the primary circuit will be seen. At 
the left top will be seen two binding posts 
to which may be connected any external ad- 
ditional loading, should this be necessary. 
When not thus used, a short circuiting bus, 
as seen in the photograph, is ordinarily used 
instead. At the bottom left will be seen 
the antenna and ground binding posts. 
Across these binding posts is connected a 
small protective gap, to discharge local 
heavy static to the ground without injuring 
the receiver. 

SECONDARY CIRCUIT 

The secondary circuit is composed of 
secondary loading coil, secondary condenser 
and secondary coupling coil. The secondary 
loading coil is also wound on a 4" Dilecto 
tube, but unlike the primary coil, is not one 
continuous coil, but is wound in four dis- 
tinct sections. The object of this type of 
winding is to reduce the distributed capacity 
and high frequency resistance of the coil. 
At the same time it necessarily keeps the 
natural period of the coil below the range 
of the receiver. This is extremely impor- 
tant as otherwise the coil will absorb con- 
siderable energy at wave corresponding to 
its natural. Also unless this absorption of 
energy is minimized in this way, it may not 
be possible to generate oscillations for heat 
reception. 

Like the primary, the secondary loading 
coil is tapped, but only at four points, 
marked on the secondary inductance switch 
from I to IV. The secondary condenser 
has a similar arrangement operating the 
pointer on the condenser scale, which has 
four wave -length scales engraved, corre- 
sponding to the four taps on the secondary 
loading coil. There is provided a secondary 
fine adjustment through a set of gears giv- 
ing a ten to one reduction. This is for very 
fine variation of the secondary condenser, 
which is often necessary in beat reception. 
This fine adjustment is seen at the bottom 

(Continued on page 441) 

In This Back View of the Receiver May be Seen the Detail 
of Mounting, Note Balanced Condensers and Coils at Right 

Angles. 
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Monographic Charts for the Calculation of Capacity, 
Inductance and Wave -Length 

By Z. W. VAN SLYCK 
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QUITE often the amateur 
wishes to make some 
calculations of inductance 
)r capacity, or to meas- 
ure the wave -length of a 

circuit, so that it will be able to 
tune up a certain station. The 
great obstacle is the use of for- 
mulae which are not familiar 
and look so complicated that 
they discourage the amateur in 
his attempts. 

To simplify this and render 
easy any operation, the three 
charts which appear on this page 
were designed. With these charts 
it is possible to calculate the ca- 
pacity of a condenser if the sur- 
face of the armatures is known 
and also to determine the surface 
of tinfoil and thickness of di- 
electric necessary for a certain 
capacity. For the calculation of 
inductance, no operations are 
necessary, and the value of any 
coil may be found in centimeters 
if the dimensions and size of wire 
are known. The third chart 
gives the wave -length of any cir- 
cuit, when the capacity and the 
inductance are known. 

The following examples show 
how simple it is to use these 
charts: 

CALCULATION OF THE 
CAPACITY 

Suppose we wish to construct 
an air dielectric condenser whose 
maximum capacity will be .0005 
suppose we decide that the safe 
separation between plates is o.1 
cm., that is I millimeter, and that 
the size of our plates will permit 
an area of 4o sq. cros. Refer- 
ring to Chart i, on the right, we 
connect the points o.i on the 
right with 4o on the left, and 
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Here is Something Practical, Which Will Greatly Help the Amateurs 
to Determine the Inductance of Coils, Capacity of Condenser and Wave - 
Length of Circuits. Thanks to These Charts, All Complicated Formulae 
or Calculations are Eliminated, and They Should be Kept at Hand in 
the Station for the Measurements to be Made When Building New 

Apparatus. 
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read .00003s on the center scale, 
which is the capacity per plate. 
Connect this point with the re- 
quired capacity, in this case it is 
.0005 on the left center scale, 
and extend the line to the left 
scale, where we read 12, which 
is the required number of plates. 

CALCULATION OF THE 
INDUCTANCE 

Now suppose we have a tube 
upon which we can put a winding 
of 15o turns in 20 cms., and the 
mean radius of a turn will be 6 
cm., connect 6 on the left of 
Chart 2, on the left of this page, 
with 20 on the right scale and 
mark intersection on the refer- 
ence line, point A in this case. 
Connect A with iso on the left 
and on the left center scale read 
600,000 cm. inductance. Connect 
this point with .6 (12/2o) on the 
right, and read a corrected in- 
ductance of 1,300,000 ems. on the 
right center scale. 

It may be mentioned that one 
inch is equal in length to twenty - 
five millimeters and four -tenths, 
or two centimeters, five milli- 
meters and four -tenths. 

CACULATION OF WAVE- 
LENGTH 

The chart for the calculation 
of the wave- length, which is at 
the bottom of this page, is simi- 
lar to one appearing in another 
issue of this magazine, except 
that only a single setting is re- 
quired, the constant 59.6 being 
incorporated in one of the scales. 

For instance, if, in a circuit 
having an inductance of 13,000 

(Continued on Page 439) 
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DAILY NEWS AND CONCERTS BY 
RADIO TELEPHONE. 

The Westinghouse Co. has opened a radio telephone broadcasting station at its plant 
in Newark, N. J., and, with the coöperation of the Newark Sunday Call, is supplying news and concerts which can be heard by wireless operators within a radius of 200 miles. 

Every night, beginning at 8:o; Eastern 
Standard Time, an entertainment consisting 
of a digest of the day's news, Government 
reports and a musical entertainment are given. A special feature of the entertain- 
ments is a children's hour every Friday night at 7 o'clock, when songs and stories for the youngsters will be radiophoned. 

During the World Series baseball games, 
every ball, strike and other play was re- 
ported, as soon as made, from this station, 
so that thousands were able to enjoy the 
games. Similar service will be provided 
for the major football games and other im- 
portant events. 

The kV'estinghouse Newark station oper- ates on a wave -length of 360 meters and its 
call letters are WJZ. It should be easily heard as far south as Baltimore and as far north as Albany, while under favorabl 
conditions, the messages should be audible 
in practically the entire area east of the Mississippi River, and as far east as the Bermuda Islands. 

TIMES OPERATOR GETS PRIZE FOR WINNING CODE CONTEST. 
Hundreds of amateur radio telephone and 

wireless telegraph operators within a radius 
of Zoo miles of New York a short time ago heard officials of the National Amateur 
Wireless Association present a silver cup to 
B. G. Seutter, wireless operator of the New York Times Transatlantic radio receiving 
station. Mr. Seutter received the cup fo: winning the American open championship. 
He received code at forty -four and one - third words a minute with no mistakes. 

The presentation was held in connection 
with the New York Electrical Show in the Seventy -first armory. The wireless tele- phone was used to spread the addresses and reception speeches to members of '',e Asso- ciation. Major Andrew White, President of the National Amateur V fireless Associa- tion, in formally awarding the cup, pro- nounced Mr. Seutter's work "a remarkable 
achievement of one hundred percent. per - f ection." 

Arthur Williams, General Manager of the New York Edison Company, which do- nated the cup, was specially connected with the armory by wireless telephone at his home, where he was confined by illness. 

TWO TOWERS COLLAPSE AT 
LYONS. 

Two towers of the great wireless station at Doua, a few miles from Lyons, col- lapsed recently, killing one person an-1 wounding two others. The station probably 
will be out of service for some time. 

THE DETECTING EFFICIENCY OF THE RESISTANCE -CAPACITY 
COUPLED ELECTRON TUBE 

AMPLIFIER. 
By E. O. Hulburt. 

The detecting efficiency of the electron 
tube amplifier means, in general words, the 
efficiency of the amplifier to make weak sig- 
nals intelligible. From general considera- 
tions it can be seen that the detecting ef- 
ficiency depends upon the relation between 
the input grid voltage change, and the re- 
sulting change in the output plate current. 
This has already been discussed in two 
papers, one of which dealt with experimen- 
tal measurements of the detecting efficiency 
of a three -tube high- frequency transformer- 

Radio Digest 
coupled amplifier, and the other with the detecting efficiency of the single electron tube; this last considered the question from both a theoretical and an experimental standpoint. In the case of the high-fre- quency 

defined bylt 
amplifier 

rela- tion lim bo /A2 where A and Go are the am- A o 
plitudes, respectively, of the input grid po- tential and of the rectified component of the output plate current. In the present paper is described an investigation, both theoretical and experimental, of the detect- ing efficiency of the high frequency resist- ance- capacity coupled amplifier. A theo- retical analysis, in which certain simplify- ing assumptions were made, has been car- ried out, which showed how the detecting efficiency depended upon the constants of the coupling circuits. Experiments were then performed to obtain data on this tyn: of amplifier, and to test the theoretical re- lations.- (Physical Review, No. 3, Vol. i8.) 
NEW METHODS FOR MAINTAIN- ING CONSTANT FREQUENCY 

IN HIGH -FREQUENCY 
CIRCUITS. 

By W. G. Cady. 
As stated in a former communication, a plate properly cut from a piezo -electric crystal and provided with metallic coatings vibrates mechanically when the coatings are connected to an E.M.F. of high frequency, 
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Radio Articles in the Nov- 
ember Issue of Science 

and Invention 
A Yacht Radiophone -Full Circuit 

details given for a complete radio 
telephone, C.W. and I.C.W. trans- mitting set. Outfit uses two 75- 
watt vacuum tubes. By C. Golden. Arc Welding of Audion Parts. By 
F. A. Anderson. 

Have We Neighbors in Space ? By Ivan L. Smith. 
Question and Answer Column. 

Tflll 

provided that the frequency is sufficiently near the natural frequency of mechanical vibration. The absorption of energy gives 
the plate an effective series resistance which is a maximum at the resonant frequency. The effective parallel capacity of the plate is a maximum at a frequency slightly be- low resonance, and a minimum at a fre- quency slightly above resonance, passing through the normal value at resonance. The total range in capacity is greater, the less the vibrations are damped, and in the case of quartz it may be more than twenty times as great as the normal capacity of the plate. The accompanying change in frequency may be a very small fraction of a percent. This dependence of capacity upon fre- quency may be utilized as a frequency stabilizer, by simply connecting the piezo- electric plate in parallel with the tuning condenser of an ordinary vacuum tube oscil- lating circuit. When the frequency is slightly above that at which the plate is in mechanical resonance, an increase in the ca- pacity of the variable condenser is accom- panied by a nearly equal decrease in the effective capacity of the plate, so that the frequency remains constant within exceed- ingly narrow limits. If the condenser read- ing is increased beyond an amount corre- sponding to the maximum plate capacity, the plate suddenly stops vibrating, and the frequency abruptly decreases by a large amount. A similar process, in the reverse 
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sense, takes place on decreasing the capacity of the variable condenser. 
For example, a certain quartz plate 3.9 cm. long vibrated at a frequency of about 69,70o. A change in the variable condenser which, when the quartz plate was removed, altered the frequency by 3 percent., varied it by less than one part in 20.000 when the quartz was in circuit. This plate had coat- ings so small that its normal capacity was only about 0.67 micro-micro-farads; yet when vibrating, its effective capacity varied from ro to -g M.M.F. 

A similar stabilizing effect can be ob- tained for any frequency over a very wide range by selecting a plate of the right length. 
Two other methods of connecting a quartz plate may be mentioned, which under favorable conditions have been found to exert an even more marked stabilizing in- fluence upon the frequency. In one of these, the plate is provided with two pairs of coatings, one pair being connected in parallel with the tickler coil in the anode circuit, the other in parallel with the grid condenser and leak. If the circuit without the plate is on the verge of oscillating, then when the plate is introduced, the librations of the quartz furnish the "feed- back," and the circuit oscillates at a frequency deter- mined solely by the plate itself. By a proper choice of circuit constants, the plate can be made to vibrate at either the fun- damental frequency or the second or third harmonic. 

In the third method, the plate has but one pair of coatings, connected in parallel with the grid condenser and leak. Here again, by a suitable choice of circuit constants, the electrical frequency will be found to be de- termined by the vibrations of the plate. In this, as in the other methods, the frequency is practically unaffected by small changes in capacity or self- inductance of the cir- cuit.- (Abstracted from the Physical Re- view.) 

PRESIDENT HARDING TO OPEN NEW RADIO STATION. President Harding will address practically all the peoples of the nations scattered throughout the civilized globe in one mes- sage which will be sent broadcast by radio on November 5 from the newest and largest wireless station in existence. 
The arrangements were concluded recent- ly during a personal visit paid to the Presi- dent by David Sarnoff, general manager of the Radio Corporation of America. The occasion will be the opening of the New York radio central situated near Port Jef- ferson. 
The station will be officially opened by the President, who will send his message from Washington over a land wire which will control the apparatus at the central sta- tion and fling the words out through space over an area which includes all the impor- tant nations of the world. 

LIEBMAN PRIZE AWARDED TO RADIO ENGINEER. 
The Morris Liebman Prize, the cash award made each year by the Institute of Radio Engineers to that member of the In- stitute who is considered to have made the most important contribution to radio art during the preceding twelve months, has just been awarded to R. H. Heising, of the Engineering Laboratory of the Western Electric Company, "for his analysis of vacuum tube action and his research work on modulation systems." 

In commenting upon the award, Dr. F. B. Jewett, Vice -President and Chief Engineer of the Western Electric Company, said: "Mr. Heising has long been a member of the Research Department, and for the last (Continued on Page 443) 
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Who's Who in Radio 
JAMES ERSKIN E-M U RRAY, D. Sc., F. R. S. E., 

AMES ERSKINE - MURRAY was 
born October 24, 1868, in Edinburgh. 
and was educated by private tutors and 
at the Universities of Glasgow, under 
Lord Kelvin ; Cambridge, under Sir J. 

J. Thomson ; and Berlin, under Professor 
Kundt. During 1896 -8, he was assistant 
professor in physics and lecturer in elec- 
trical engineering at the Heriot -Watt Col- 
lege, Edinburgh, University College at Not- 
tingham and the Technical College at Pais- 
ley. He also lectured on Radiotelegraphy 
at the Northampton Institute, London. 

From 1898 to 1900, Mr. Erskine- Murray 
was chief experimental assistant to Sr. Mar- 
coni, and developed with him various types 
of antennae for portable sets and high 
power stations, although at the time the 
only source of high tension used to supply 
the oscillating circuit was a spark coil. A 
type of aerial which was, in fact, a con- 
denser aerial, consisted of two huge pipes 
made of zinc plate installed at the top of 
a truck in which were mounted the appa- 
ratus; one of these pipes was the antenna, 
while the other one acted as a counter- 
poise. They were about high by about 
2/' in diameter, and were installed ver- 
tically with guy wires to support them. 

The range obtained with such antennae 
was not great, owing to the poor sensibility 
of the receiving devices used in those early 
days of Radio. The receiving. set consisted 
of the coherer, a relay and all the acces- 
sories necessary to operate a Morse inker, 
enclosed in a metallic box which was 
grounded to protect the receiving set from 
the strong discharge of the sending appa- 
ratus consisting of a plain zinc gap mounted 
on a spark coil. 

Mr. Erskine- Murray also developed with 
Sr. Marconi the tuning instrument of the 

Mr. James Erskine -Murray, a Pioneer in Radio 
and Inventor of Several Devices. 

receiving circuit, the characteristic of which 
was kept secret at the time, and which was 
but a loose coupler, with the secondary 
wound in two sections. 
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During the year 1905 he lectured on elec- 
trical engineering at the George Coates 
Technical College, Paisley. Following this, 
he established in 1906 a business of his own 
as consulting engineer in Radiotelegraphy, 
and lectured on that subject at the North- 
ampton Institute, London, from 1907 to 
1911, contributing papers to numerous so- 
cieties. 

A partnership was formed in the year 
1913 with the Submarine Cable Consultants. 
Messrs. Clark, Forde and Taylor, of Lon- 
don. Mr. Erskine -Murray has been con- 
sulted by and has advised the Army Council, 
the Pacific Cable Board, Lloyds Association 
of Underwriters, the U. K. Chamber of 
Shipping and almost all the well -known 
European Radiotelegraph companies. 

James Erskine- Murray joined the Royal 
Naval Volunteer Reserve in 1917, with the 
rank of Lieutenant -Commander and is now 
in charge of Radio Experiments and De- 
sign, for the Royal Air Force at the Air 
Ministry, London, England. Several of the 
up -to -date aircraft Radio sets among which 
the low power, two -tube combined trans- 
mitter and receiver and Radio telephone set, 
may be mentioned, are the results of his 
work. This set is quite light in weight 
and fulfills the requirements of a complete 
instrument for use aboard the airplanes. 
The special receiver and the Radio corn- 
pass for use on aircrafts were also devel- 
oped and improved by him. 

A large number of other researches have 
been carried on by him and his inventions in 
Radiotelegraphy are numerous, particularly 
in connection with directional transmission. 
He is the author of several interesting books 
on Radio. 

The Meeting of the Technical Committee on International 
Radio Communication 

First Public Report of the Decision Taken by the Committee at the Paris Meeting 

By S. R. WINTERS 

THE conclusions of the Technical 
Committee on International Radio- 
Communication, composed of repre- 

sentatives from the United States, France, 
Great Britain, Italy and Japan, are for the 
first time disclosed to the wireless fraternity 
and the public in the article which follows. 
The meeting was held in Paris, extending 
from June 21 to August 22, 1921, during 
which time answers to fourteen questions 
of world -wide concern to the development 
of wireless telephony and telegraphy were 
answered. These inquiries, in the form of 
technical questions, were formulated at a 
conference previously held in Washington, 
but answers to which were deferred in in- 
terest of deliberation by the international 
technical committee. 

Nomenclature, or a system of names by 
which radio communication could be best 
explained, received first consideration of the 
Technical Committee on International Radio - 
Communication. This action was deemed 
essential as a means of lending clarity and 
system to the proceedings of the meeting 
as well as standardize technical terms for 
the guidance of the radio fraternity. The 
French -English terms thus agreed upon are, 
however¡ subject to the final action of the 
International Electrotechnical Commission 
at its next meeting. "Statics" or "X's," 
now of frequent use, is a term tabooed by 
the committee; the words "Atmospheric Dis- 
turbances" being substituted therefor. Where 

repeated references to this condition in 
radio communication are necessary the word 
"Disturbances" or "Atmospherics" is per- 
missible. Instead of employing the popular 
designation "Wireless," the terms "Radio- 
telegraphy" and "Radiotelephony" are rec- 
ommended. "Triode" was adopted as the 
specific name for the ordinary three -elec- 
trode tube, and when the triode is used in 

one of its conventional ways, these terms 
are suggested, "Rectifier, amplifier, or gen- 
erator triode." The "Electron Tube" is 
recognized when employing any number of 
electrodes in any of its various operations. 
When referring to couplings of antenna 
systems, or of triodes these descriptive 
words may be applied, "Resistance, Induc- 
tive, Auto -inductive, Capacity, or Capacitive 
Coupling." An instrument for determining 
the direction of propagation of waves is to 
be identified as either a "Direction Finder" 
or "Radiogoniometer." The word "An- 
tenna," now frequently applied to a multi- 
tude of things, is described as the electrical 
conductor, or system of conductors, for re- 
ceiving or emitting electromagnetic waves. 
This designation does not recognize the me- 
chanical supports which may edge about 
the antenna. These "props," so to speak, 
are divided into two classes. For self -sup- 
porting structures, use the word "Towers," 
and for those structures where there is an 
absence of self - support, "Masts" fittingly 
describe them. it is not permissible to 

merely use the word "Coil" when referring 
to a "Coil Antenna." The "Radiation 
1- Ieight" of an antenna was defined as nu- 
merically equal to half the length of its 
equivalent doublet. The notable discovery 
of Major General George O. Squier, popu- 
larly known as "wired wireless," may be 
changed to the "Squier System of Teleg- 
raphy and Telephony." France, Great Brit- 
ain and Italy already employ the terms 
"high frequency telegraphy' and "high fre- 
quency telephony." When writing numer- 
ical values of frequencies, in terms either of 
cycles -per- second or of periods- per -second. 
these abbreviations are permissible : For 
cycles -per -second, c/s ; kilocycles, kc/s; 
Megacycles, Mc /s ; for periods -per- second, 
p/s ; kiloperiods, kp /s ; Megaperiods, Mp /s. 

Question number one, with which the 
Technical Committee on International Radio - 
Communication concerned itself, involved a 
classification of waves, definitions of the 
same, and deviations therefrom, which will 
be tolerated in practice : The types of 
waves are : A- Continuous waves ; Ai- 
continuous waves, key modulated; A2 -Con- 
tinuous waves, modulated at an audible fre- 
quency ; A3- Continuous waves, ' modulated 
'by speech ; Type B- Damped waves. Defi- 
nitions of these types follow : Type A- 
Waves which, after reaching the steady 
state, are periodic ; that is, the successive 
oscillations are identical ; Ai-Continuous 

(Continued on Page 448) 
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High Voltaffe Dynamos 
How to Rewind and Rebuild Low Voltage Dynamos so as to Produce High Uoltage D.C. 

for Vacuum Tube Radiophone and Radio Telegraph Transmitters 

By H. WINFIELD SECOR, A. M.I.R. E. 
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If a Dynamo is Rewound to Deliver a Higher 
Voltage for a Radiophone Set, and the Com- 
mutator Made With More Segments, the Coils 
Should be Wound and Connected as Shown Here. 
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HIGH voltage direct current dyna- 
mos, with a rating of anywhere 
from too watts up to 1,000 watts 
or more, have come into consider- 
able demand, due to the rapid de- 

velopment in continuous -wave radio tele- 
graph and radiophone transmitting sets. With 
a little care and design an ordinary dynamo 
wound for Ito volts or more, such as can 
be purchased on the open market, either 
brand new or second -hand, can be rewound 
so as to give a higher voltage, say two to 
three times the original potential for which 
it was wound. The three main factors which 
concern us in rewinding a dynamo for 
higher voltage than that for which it was 
originally designed are : The proper insula- 
tion of the wires and coils on the armature 
to prevent breakdown of the winding due to 
the higher voltage present ; there shall be a 
sufficient number of commutator segments 
to keep the potential difference across any 
two adjacent segments down to a value of 
3o to 4o voltsz if possible ; and the third 
factor with which we have to conjure is the 
excitation of the field. Where we have a 
separately excited field, as shown diagram- 
matically at Fig. 3, the problem is of course 
easily taken care of, for no matter what 
voltage we rewind the armature for, the 
field coils can be excited at the usual po- 
tential of, say, i to volts. 

Where a Soo -volt dynamo is to be con- 
verted into a machine giving about twice 
the original potential or t,000 volts, the 
number of commutator segments is some- 
times left the same as originally and only 
the winding is changed. 

The simple rule for rewinding armatures 
for different voltages is as follows: The 
number of turns of wire in each coil varies 
directly with the voltage, while the cross - 
sectional area in circular mils (abbreviated 
C.M.) varies inversely as the voltage. For 
example, if one of the armature coils on a 
Ito volt armature has 5o turns of Zoo C.M. 
wire, then if this armature was to be re- 
wound for 220 volts, the coil would be 

changed so as to contain too turns of wire 
having one -half the cross -sectional area of 
the original conductor or too C.M. As will 
be seen this allows the greater number of 
turns of proportionately smaller wire to fit 
in the same space as that occupied by the 
old coil. 

Where a self- excited dynamo of the 
shunt -wound type is to be redesigned to 
give a higher potential, say one having sev- 
eral times the value of the original ma- 
chine, a special auxiliary winding may have 
to be designed for the armature which will 
supply the necessary field excitation cur- 
rent through a separate commutator, as 
shown at Fig. 2. The amount of field ex- 
citation current can always be determined 
by means of an ammeter connected in series 
with the field circuit when the dynamo is 
running, preferably making the necessary 
connections before starting up the machine. 
For small sized dynamos, the field current 
will average between 5% and io% of the 
total current output. A very good refer- 
ence work to consult on all such factors as 
this is "Dynamo Electric Machines," by 
Wiener. 

Referring to Fig. t for the moment, we 
see how an armature may be rewound for 
two or three times the original voltage by 
winding on it the same number of coils, but 
designing these coils to have the propor- 
tional greater number of turns necessary for 
the new voltage desired, arranging a tap 
lead at the center of the coil, etc. 

There are two ways of solving the com- 
mutator problem in rewinding for high volt- 
age ; one of them is to purchase a new corn- 
mutator with a greater number of segments 
than originally; and the other is to take 
apart the old commutator and by means of 
a circular saw placed in a lathe or milling 
machine, or else simply by using an ordinary 
hack -saw with one or two blades in it, the 
segments are cut in two or three parts, de- 
pending upon the ratio of increased voltage. 
Some pure mica strips are obtained and IN- 
laying one of the copper segments on the 
mica and marking around with a sharp 
scriber, the new mica insulation required is 
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ing a field 
winding on 
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be taken in 
the insulation 
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and field 
windings 
mounted in 
the same 
slots. 
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Fiq..3 
If the Dynamo Has a Separately Excited Field, 
as Shown Here, It is Easier to Rewind it for 

Higher Voltage. 

cut out with a pair of scissors or otherwise. 
The diagram at Fig. t shows the starting, 

center and finishing leads, Nos. 3, 2, and i, 
respectively, and the method of connecting 
these to the commutator segments is also 
shown. The center or loop lead should be 
marked by tying a piece of string around 
it or otherwise. Anyone who has ever re- 
wound a fan motor or other small D.C. ar- 
mature, will understand how to wind the 
coils for higher voltage and how to mark 
and watch the connections to the commu- 
tator. The sequence of the leads must be 
watched carefully so that one or more coils 
are not reversed; this will usually be ob- 
viated by simply following the scheme of 
connecting the finishing and starting leads 
of adjacent coils together, and then notine 
carefully that these leads are not transposed 
when they are soldered to the commutator 
lugs. 

Reference to Fig. 4 -A, gives a clear idea 
of the winding on a 12 slot armature core 
and how the coils are overlapped at the 
ends. The first coil is wound in slots t and 
7, the second coil in slots 2 and 8, etc. Note 
that coil 7 is wound in slots 7 and t, so that 
the half of coil 7 comes on top of the half 
of coil I, and fills the slot completely. 
Finally when all twelve coils have been 
wound on the armature, all of the slots will 
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If a Double Commutator Dynamo Delivering 
110V. May be Obtained, it is a Simple Matter 
to Make it Deliver 220V. by Connecting the 
Brushes as in This Drawing, and Using for the 
Armature Some Wire Having Just Half the 

Cross Section of that Formerly Used. 

be completely filled. The method of bring- 
ing out the leads from each coil is clearly 
shown in the winding diagram at Fig. 4 -A, 
and the final or twelfth lead is formed by 
joining the starting and finishing leads of 
coils one and twelve together. Care must 
be taken before stripping the old armature 
winding off to see how much throw the 
leads have with respect to the commutator 
segments. Referring to Fig. 4 -B, it will be 
seen that where the brushes on the machine 
are placed on the neutral position between 
the field poles, the armature coil leads are 
brought straight over to the commutator 
segments. Where the brushes are placed on 
the same axial line with the field poles, how- 
ever, the armature coil leads are given a 
throw or pitch either to left or right, which 
usually amounts to about go degrees, before 
they join the commuator segments. This 
difference, therefore, should be very care- 
fully checked up and recorded before cut- 
ting the old leads and coils from the arma- 
ture core. 

In Fig. 4 -C we see how a dynamo ar- 
ranged with two commutators and two sepa- 
rate windings on the armature may be op- 
erated with the old field winding if the po- 
tential difference of the redesigned machine 
is but twice that of the original. Suppose, 
for example, that one has a 110 volt dynamo 
and wishes to redesign it to have two no 
volt armature windings and two commuta- 
tors, the two armature windings being con- 
nected in series by means of the brush con- 
nections, as shown, to yield 220 volts D. C. 
Here the field windings and rheostat are 
simply connected across either one of the 
commutators, so as to receive i io volts. In 
designing an armature winding such as this, 
each winding will of course supply one -half 
the total current produced. If the armature 
produced originally no volts, let us say, and 
two amperes ; and if a single winding with 
a greater number of turns was used to give 
220 volts, then the wire for the new coils 
would be selected to have one -half the cir- 
cular mils cross -section, suitable to stand a 
current of one ampere; but if two windings 
are used, then the number of turns in each 
coil will remain the same as for no volts. 
but the cross -section of each wire in C.M. 
would be reduced to one -half the original 
value, or suitable to stand a current of one 
ampere. 

In other words, the point to always keep 
in mind is that the watts, the product of 
the volts multiplied by the amperes, will al- 
ways remain the same. In the case just 
cited, we have first no x 2 or 220 watts ; 
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This is a Dynamotor That is a. Combined Dyna- 
mo and Motor in One Unit. It May be Supplied 
With D.C. and Deliver A.O. at Any Voltage. 

with two separate windings rated at no 
volts and one ampere, we have for the watt- 
age output of the armatures, (2) x no x I, 
or 220 watts. 

The sectional view through two slots, 
shown at Fig. 4 -C, shows how the two coils, 
when doubling the voltage only, are placed 
in a slot which formerly contained but one 
coil of a lesser number of turns of heavier 
wire. 
PLACING SEPARATE FIELD EXCITATION 

WINDINGS ON ARMATURE 

Possibly the simplest way to arrange or 
to operate a high voltage dynamo is to have 
the field excited from a separate source of 
current, as shown in Fig. 3. Where com- 
mercial D.C. service is not available, the 
field winding may be redesigned with heavier 
wire so as to be suited for excitation from 
batteries. Where either of these schemes 
are not available and the field winding is to 
be excited from the armature of the ma- 
chine, then several different ideas may be 
followed. Fig. 5 shows a high voltage D.C. 
dynamo arranged with four separate wind- 
ings, each winding having its own commu- 
tator. Suppose, for example, that each 
winding and commutator delivers 220 volts 
or that the four armature circuits when 
connected in series, as shown, yield 88o volts 
D.C. ; then the field winding may be con- 
nected across one of the commutators with 
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Should be Thrown, as in This Diagram. 

its rheostat, which will supply it with 220 
volts. This is assuming, for instance, that 
a 220 volt dynamo has been redesigned to 
give 88o volts. 

Referring to Fig. 6, we see how two or 
more D.C. dynamos are often connected in 
series to attain a proportionately higher 
voltage equivalent to E x N; E being the 
voltage of one machine, and N the number 
of machines connected in series. Where the 
resultant voltage is to be kept fairly con- 
stant, special driving arrangements will have 
to be provided to keep the speed of each 
machine very constant. Four 50o volt dy- 
namos were thus connected in series to give 
2,000 volts D.C. for testing dielectrics in 
one of the laboratories operated by the 
Western Electric Company. The field wind- 
ings under such a condition as this, may be 
excited from an external source of current, 
as shown at Fig. 6, or each field winding 
may be excited from its own armature. The 
several dynamos to be connected in series 
may be driven by a chain or gear drive in 
order to keep the speed as constant as pos- 
sible. 

Coming back once more to a single high 
voltage D.C. dynamo, which may have its 
armature winding arranged in one of the 
several different ways already suggested, 
we see in the diagram at Fig. 2 how the 
small special winding for supplying the field 
excitation current is placed on the arma- 
ture core. This winding is connected of 
course to its own commutator, as shown in 
Fig. 2 also. The method of designing this 

Str/mç/rte Cvrrre nMoy 
-rMr.f . nrtfOvX/m 

395 

,v.fire .wi<imo 
7/.3r,,, Ayw1 hh/p//Jrl 

ro 

ay¡.,v.,,n_/t 
wM//lj1 I/O/J 
ad,/ r Pd 7 slats. Co/A2 :OW 
d./:i Jones elc 

Fig! 4A 

This Sketch Illustrates the Method of Winding 
a 12 -Slot Armature and How the Coils are 

Overlapped. 

winding is as follows: Suppose we have a 
no volt dynamo giving 2.5 amperes; we 
will ignore for the moment the fact that 
we are going to redesign the armature to 
have a high voltage winding or windings 
on it, and simply confine ourselves to the 
problem of field excitation. Suppose that 
by measurement with an ammeter or by 
calculation, we have ascertained that the 
coils on this particular dynamo require 5% 
of the total current or about .12 ampere. 
The usual allowance in designing field and 
armature windings for motors or dynamos 
is i,000 C.M. per ampere for stationary or 
field coils, and 600 C.M. per ampere for 
armature or other similarly ventilated coils. 
Therefore, the field excitation winding on 
the armature in this case should be designed 
so that each coil will have the same number 
of turns as originally, and the wire should 
have a cross -sectional area of .12 x 600 
C.M., or 72 C.M. Care should be taken to 
place extra insulation between the coils con- 
stituting the low and high voltage wind- 
ings, as well as between and around the coils 
composing the high voltage winding. Shel- 
lac may be used for low and medium volt- 
ages as an extra insulation, but some good 
armature varnish such as Armalac had 
best be employed, and the armature baked 
in an oven so that the insulating liquid will 
thoroughly permeate the winding. The ma- 
chine should not be operated until the in- 
sulating varnish is thoroughly cold and set, 
as otherwise breakdowns are liable to hap- 
pen in the winding. 

DYNAMOTORS 

So far we have considered dynamos to be 
driven either by a belt or otherwise from a 
motor or engine, but there is another form 
of high voltage machine known as the 
dynamotor. Fig. 7 shows the schematic cir- 
cuits of a dynamotor. The dynamotor, as 
its name implies, comprises a dynamo and 
motor in one machine; usually a single field 
is used and the armature core is designed 
to contain two windings. The secondary 
armature winding may supply a higher or 
lower voltage than that supplied by the cir- 
cuit from which the motor side of the ma- 
chine is operated, or in some cases par- 
ticularly where 110 volts A.C. is desired 
from the D.C. service mains, the auxiliary 
armature winding, as shown at Fig. 7, is 
connected to two slip rings and the A.C. is 
led off from these, by means of brushes in 
the usual manner. Carbon brushes should 
invariably be used on all high voltage com- 
mutators, owing to the fact that they offer 

(Continued on page 408) 
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Basket -Wound CoiIs.for Your Tuner 

M 

These Spider Web Inductances, Which May be 
Easily Constructed, can be Plugged Instead of 
Honeycomb Coils in a Standard Three Coil 

Mounting, 

H AVING experimented for the past 
year on the best type of coil, for 200 
to 450 meter work, to use in the re- 

ceiving tuner described in the May, 1921, 
issue of RADIO NEWS, and having tried 
honeycomb, plain wound, bank wound and 
other types of winding, I found the follow- 
ing tpe coil to be most efficient for short- 
wave work. 

The most important details are brought 
out by the drawings. 

The winding form was cut from is" 
black bakelite. To cut the 17 slots for 
winding, careful work is necessary, and the 
piece should be placed between two small 

BY PAUL G. WATSON 
boards, the edges of each placed parallel, 

and about a" back from the line to which 
the cut is to be made. When placed in this 
manner, the whole thing should be clamped 
in a vise. A ' /s" drilled hole should form 
the bottom of each slot, and the cutting 
should be done with a fine hack -saw. 

After cutting down each slot, the actual 
winding is the next step. The placing of 
the wire is very simple, ordinary basket 
weave, back of one section and in front of 
the next. About 25 to 3o turns on each 
coil will be sufficient wire, but in case this 
gives too great a wave- length, several turns 
can be removed from each coil. Number 
24 D.C.C. was used in the original, and well 
shellacked, after winding. To fasten the 
wire ends, it should be passed through the 
small holes in the form, and then led to the 
plug terminals, when ready to mount. 

The actual method of mounting is not im- 
portant, but the method shown here has 
given complete satisfaction for some time 
and is recommended as being O.K. 

The actual plugs for fitting in honey- 
comb mountings are available at low prices, 
so that this item can be bought cheaper 
than it can be made. Plugs for these coils 
must have parallel sides, the tapered plug 
being useless in this case. 

In mounting the outer coils, a right- and 
a left -hand coil should be made, the reasons 
for which can be clearly seen in the as- 
sembly drawing. The bakelite strip should 
be fastened to the plug by two flat head 
(countersunk) machine screws and nuts. It 
is much better, however, to thread the holes 
in the plugs and then place the screw di- 
rectly in the plug ; many are unable to thread 
bakelite, hence the other method. 

To fasten the coil form and winding to 
the strip, it should be placed so a A" space 
is between the coil edge and the plug end. 
A spacer, the width of the strip and I/" 
long should be placed between the coil cen- 
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ter and the strip to allow space for the 
winding. It will be noticed in the assembly 
drawing that the coupling is loose between 
the coils. If tighter coupling is desired, 
thicker spacers should be used, placing the 
outer coils nearer to the center one. The 
coupling shown in the drawings was satis- 
factory in the original set of coils. The 
coil form is fastened to the bakelite strip 
and spacer by means of two soft copper 
rivets which should be countersunk on both 
sides. 

The middle coil mounting is considerably 
different from either of the outer coils ; it 
is mounted by two strips of celluloid I" 
wide and 3/" wide, respectively, the coil 
ends being riveted under washers and the 
plug end being fastened with a round head 
machine bolt and washers. If suitable fiber 
is available, it will do, but the celluloid is 
obtainable in any automobile supply store. 

Coils mounted in this manner worked fine 
in the honeycomb coil tuner, but in con- 
necting the ends of the windings to the 
plugs, it will be found necessary, in some 
cases, to reverse the wires to get maximum 

(Continued on page 457) 

A Simplified Te of Variable Condenser 
By ROBERT I. TORAN 

esERE is a novel type of vari- 
able condenser made by me. I 
do not think one like it was 

ever made before. The one I have 
made and am using works far better 
than the old rotary type in every way. 
It is more convenient, sensitive and 
capable of finer adjustments. It can 
be built by the amateurs at almost no 
cost and it is just the thing for those 
with thin pocketbooks. 

Fig. I shows the top view of the 
variable condenser when finished. 
Fig. 2 illustrates the internal con- 
struction of the condenser. It con- 
sists essentially of two plates, 7 and 
II. Plate II is 334" x 2/" x 
thick and it is fixed to the base with 
small brass nails or pins cut about 
A" long. The surface of plate II 
is covered by a thin piece of mica io 
of the same size as the plate. Fig. 3 
shows how plate II and mica io 
should be cut and drilled. Fig. 4 
shows how plate 7 is cut, its sizes 
being the same as plate 1 1, except the 
sole is square and no nail holes drilled 
in it. Note that the piece of mica 
Io should have no nail holes. Plate 7 

is movable. Four pieces of empire 
(varnished) cloth 14 are needed. Two 
of these pieces are /" wide by 2/" 
long and are glued to plate 7, as 
shown in Fig. 2. The other two 
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pieces are i«" wide by 2/" long, and 
are placed under the other pieces. 
No. 16 is a piece of fiber, hard rub- 
ber or wood %" wide, /" thick and 2/" long; two holes are drilled, one 
at each end, for two brass wood 
screws 15, to hold plate 7 to the base 
allowing it to move like a book cover. 

No. I is the box which is made out 
of a cigar box or some other hard 
wood, with a bottom /" thick. A 
hole is drilled, as shown under the 
base, for a washer 13 and two lock 
nuts 12, to hold rod 8 in place. (Note: 
a hole eta" in diameter should be 
drilled through and a hole /" in 
diameter about /" deep.) No. 6 is 
a tension spring placed on top of 
plate 7' so as to push it downward; 
19 is the spring seat which is made 
of brays /" long, /" wide and is" 
thick, Itivith a hole /" in diameter in 
the center, and it is placed between 
the tension spring 6 and plate 7. 

No. 8 is a brass rod Al" in dialtp- 
eter by 1/" long with 3/" thread at 
each end. No. 9 is a pied ,of brass 
cut in the shape shown andibent as in 
bottom sketch ; after inserting it in slot 
20, cut in rod 8, Fig. 5. The box is 
nailed together with small brass 'flails 
18 or pins. Nos. 2 are two dry cell 
binding posts ; 17 is a piece of flexible 

(Continued on base 457) 
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A Detector and Two-stage Amplifier for $27 
By R. H. CARD 

- 6V - ZZY + 45V 

In This Detector and Amplifier is Incorporated an Anti - 
Capacity Switch, to Change From One Circuit to Another. 

i r 

H ERE is a detector and two -stage audio 
frequency amplifier, which is well 
suited for the amateur, as almost any 

hook -up can be used without removing the 
panel from the cabinet and digging out the 
solder. 

While it was designed for use with vario- 
meters and a variocoupler for short waves 
and honeycomb coils for long waves, you 
may use your old loose coupler for the press 
and time and a variocoupler and variometers 
for the C.W. and phone stations. As you 
probably know, new apparatus is being pro- 
duced continually and the amateur is very 
fortunate if his old instruments can be com- 
bined with the new. With this panel any 
inductance or combination can be used with- 
out changing the wiring in the rear of the 
panel. 

For the short -wave set, the grid and plate 
variometers are placed upon the top of the 
cabinet and connected to the binding posts 
which are mounted along the upper side of 
the panel and the variocoupler is connected 
to one pair of the posts at the left side of 
the panel. The long -wave set is connected 
to the other pair of posts . and the anti - 
capacity key switch is used to change from 
long to short waves, a double pole, double 
throw switch being used to change the pri- 
mary of the set. 

The filament lighting battery is connected 
to the posts at the lower edge of the panel. 
The 22/ -volt "B" battery for the detector 
is connected to the second pair of posts and 
the amplifier "B" battery is connected to 
the third pair at the lower edge of the 
panel. The pair of binding posts at the 
right end of the panel are for a loud talker 
or for added stages of amplification. 

This instrument is within the financial 
reach of most amateurs, and any fellow 
with a fair knowledge of tools can assemble 
it in a short time. A complete list of parts 

and materials follows and I 
would advise the builder to 
use the parts listed, as they 
have been selected because of 
their compactness, performance 
and price. 
I Formica panel, 6" x Io" 

X 

I \\% bite wood board 3' x 
6" x 

3 Murdock sockets 
3 Remler Jr. rheostats 
3 Federal telephone jacks @ $.85 
2 Acme amplifying transformers A -2 
I DeForest anti -capacity key switch. 

16 Rasco binding posts No. 202 @ $.o8 
I Grid condenser and leak 

Wire, drills, screws, etc 

$I.25 

I.Oo 
3.00 
3.00 
2.55 

I0.00 
3.00 
1.28 

.50 
1.42 

Total $27.00 
I think that the drawings can easily be 

followed, but I will say that if you have 
never drilled formica before I think it would 
be a good plan to cut a piece of wood the 
exact size of the panel, mark off the holes 
on it, clamp it to the panel with wood 
clamps and drill through the wood, as you 
have indicated. This method prevents the 
drill from slipping and the holes will 
be exactly where you want them. Be- 
fore drilling, the panel should be given 
a dull grain finish by sandpapering it 
with a very fine paper and then rubbing it 
with oil. The holes for securing the panel 
in the cabinet were drilled with a Vs" drill 
and countersunk to take half -round N.P 
screws. The three holes which made the 
filaments visible are /" in diameter. 

The cabinet is made of white wood, which 
is very inexpensive, easy to work and neat 
in appearance. It is Io" by 6" by 5" deep 
(inside). The main point in constructing 
the cabinet is to have the corners snug and 
to have the panel fit tightly. At each cor- 
ner a small piece of wood should be fast- 
ened inside to prevent the panel from slip- 
ping back and to furnish a means of secur- 
ing the panel in the cabinet. 

The base is fastened to the panel with 
two %" half -round N.P. screws and is of 
the same stock as the cabinet. It is 8/" 
by 43/i". In order that the base may fit 
close to the panel, you will have to make 
a small cut for each of . the six binding 
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BACK VIEW 
Front and Back Views of the Complete Appa- 
ratus. Note the Binding Posts for the Vari- 
ometers, Whioh Are Thus in Circuit With 

Either of the Sets Connected. 

posts at the lower edge of the panel. Do 
not make the cuts larger than W' by Wit 
as this size will give plenty of room for 
the screw heads and wire. 

As may be seen by the drawings, the tube 
sockets and amplifying transformers are 
mounted on the base and the complete unit 
is set into the cabinet and held there by 
four screws. The binding posts are placed 
I" part, the rheostats and filament windows 
are spaced 3" apart. 

All wiring should be done with No. 14 
bare copper wire and all joints soldered. 
When connecting the jacks, be very care- 
ful not to let any solder drop on the deli- 
cate springs, as this will short circuit the 
whole set and cause much trouble. The 
bus har method of wiring should be fol- 
lowed as much as possible, as a great deal 
of howling and other faults are eliminated 
by proper wiring of the panel. 

An Improved Spark Coil Interrupter 

A- N7Perer/ufl s /en conkc /s B- buzzerbo / /ery 
C -JìWf. D. le/ephom condensers D -e % /ra mar 
/78/ f- 4.6whg T- /unég /brñ 
With This Interrupter Very Nigh Pitched Pure 
Notes May be Obtained Prom a Spark Coil 

Transmitter. 

By L. R. C. McATEER 
HAVING tried several types of spark 

coil interrupters, and having been un- 
able to obtain the pitch desired, I de- 

signed the interrupter here shown, which, 
once adjusted, gave a clear and constant 
note. 

As may be seen in the diagram, it con- 
sists of a tuning fork, between the branches 
of which is mounted a small electromagnet 
attracting one branch, which, acting as 
buzzer vibrator, makes the fork vibrate with 
its own frequency. 

On the other branch of the tuning fork 
is mounted a contact with a screw which is 
used as an interrupter in the primary cir- 
cuit of the spark coil. 

The hook -up, which is simple, shows 
clearly all the connections and the mount- 
ing of the electromagnet between the 
branches. 

In order to adjust the contact very close- 
ly, it was found necessary to mount the 
silver or tungsten contacts on the little 
spring blade, as shown in the sketch. 

To run the buzzer, a small cell only is 

necessary, but a dry battery will do. 
In the circuit of the primary of the spark 

coil is inserted the battery supplying the 
power and the key. A small switch in the 
buzzer circuit is used to cut out the circuit 
when not in use, as the buzzer runs con- 
stantly, even if the key is not pressed. 
Across the contacts are mounted two con- 
densers C, of 5 mfd., as used in telephone 
circuits. 

The electromagnet mounted between the 
branches of the tuning fork consists of an 
iron core made of a bundle of fine wire 
about I" in diameter, wrapped with paper. 
over which are wound two layers of No. 26 
or No. 28 S.C.C. magnet wire. 

The tuning fork may be of almost any 
desired pitch, although I have not tried 
any higher than 435. For small spark coils, 
this interrupter used in conjunction with a 
quenched gap in the secondary, gave good 
results as to range and note. 

Spark coils without interrupter may be 
obtained cheaply and a portable sending set 
made that will work a good range easily. 
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The Wireless Third Degree 

INSTINCT told Inspector Jordan that 
something was wrong. He felt that 
the Rockman case was far from being 
solved. As he walked down the street, 
the Inspector reviewed the case to him- 

self : Rockman's safe had been opened and 
some valuable jewelry had been stolen; it 
was obviously an inside job, for the safe 
had not been broken into, but had been 
opened by someone who knew the combina- 
tion. Suspicion narrowed down to three of 
the servants, Pierre, the hrench chauffeur, 
Winton, the butler, and Catherine, the maid. 
It had been Winton's night off and he had 
spent it playing poker with some friends, 
so he was able to furnish an alibi. Pierre 
had taken one of the cars out to "tune her 
up" and could furnish no proof of where 
he was that night. 

The police thought they had clinched the 
case against him when they discovered one 
of the smaller pieces of jewelry under a 
pile of waste in the garage, but, just as they 
were about to arrest him, the maid broke 
down and confessed that she had committed 
the robbery. 

Nevertheless, Jordan was puzzled. I -1e 

first thought that the maid was trying to 
shield Pierre ; they were engaged and it 
was quite natural that she should try 
to protect her lover, but Pierre was 
a decent sort of a chap and Jordan 
knew he would not let Catherine 
sacrifice herself for him. The In- 
spector felt sure he would have ad- 
mitted his guilt rather than have her 
arrested. 

Still worrying over the case, Jor- 
dan came to the house of his friend, 
Donald Spencer. Don had worked 
in the Intelligence Department with 
Jordan during the war and a great 
friendship had grown between them. 
Now that Jordan had joined the po- 
lice force and Don had gone back to 
his work as electrical engineer, they 
seldom saw each other. So this even- 
ing the Inspector decided to take a 
little vacation and visit his old friend. 

As Jordan entered the "lab," he 
was greeted by strains of music from 
a loud speaker in one corner of the 
room, and a series of grunts from 
his old friend who, with a rubber tube 
in his mouth, was trying to manipu- 
late a small pocket blow torch, a strip 
of solder and a half dozen loose ends 
of wire at the same time. Jordan seated 
himself on a corner of the work -bench and 
waited for his friend to get through. 

"Gee, but I'm glad to see you, `lord.,' oh! 

man," said Don as he blew out the torch 
and tossed it under the table. "Anything 
special going on, or is this just a friendly 
visit ?" 

"Just a friendly visit, Don," said the In- 
spector. "Thought I'd quit the job for one 
night and relax ; don't want to go sour, 
you know." 

"I see. Then there is something worry- 
ing you," replied Don. "Take a chair, or 
rather, take the chair and tell us your 
troubles." 

He handed Jordan a cigar and, lightin 
his pipe, perched himself on the edge of the 
work- bench. The Inspector told him all 
about the Rockman case and his doubts con- 
cerning the maid's confession. 

"That should not be so hard to solve," 
said Don. "Will you let me help you ?" 

"Sure thing," replied Jordan, "but I don't 
think it will be much use. That confession 
makes the three stories fit together so neat- 
ly that I don't know where to `break through 
the crust.'" 

"Well, forget it now, old man," Don an- 

By GEORGE A. GIBSON 

swered, "and if I think of anything I'll 
phone you." 

Next morning a call carne from Don. 
"Jord., old man, I've got an idea. I'm not 
sure it will work, but it is worth trying. 
If you'll bring those people up to my place 
this afternoon, I'll se what I can do." 

When Jordan and his charges arrived, 
they were shown into the parlor, much to 
the surprise of the Inspector who expected 
Don to see them in his "lab." Jordan had 
great faith in his pal's mechanical ability 
and anticipated seeing some weird and corn - 
plicated apparatus that Don might devise 
for investigating the case. Donald, who 
was standing in the middle of the room, 
asked them to seat themselves in the chairs 
which he had placed at one side. He first 
asked Pierre to seat himself in a small ch 
at the opposite end of the room and tell his 
story. The chauffeur did not have much 
to say. Early in the evening he had asked 
if he would be needed that night, and when 
he was told he would not be, he had taken 
one of the cars out on the road to make 
some adjustments. He had had some trouble 
with the engine and so did not get home 
until after three o'clock. He then learned 
that the safe had been found open at one 

The buzzer sounded again. "I'll be there 
in a minute," called Don. "What time did 
you say you went home ?" 

"Two o'clock. I'm sure of that because -" 
He was again interrupted by the buzzer. 

"That is a lie !" exclaimed Don. 
"Wh- What ?" demanded Winton in sur- 

prise. "Why, sir, I can get the other four 
men to swear that I left at that time." 

"I don't care if you can get a million men 
to swear to it. It's a lie because I know 
you left before two. I also know that 
Pierre is telling the truth, but that Cath- 
erine's confession is untrue. She believed 
that Pierre did it and was trying to shield 
him." 

The looks of astonishment on the faces 
of the Inspector, Pierre and Catherine can- 
not be described. As for Winton, he broke 
down completely. 

"If you know all that, sir, I may as well 
confess. I took the stuff and tried to put 
the blame on Pierre, but what gets me, sir, 
is how you knew when I left. I thought 
no one had seen me go back to the 
house." 

"Never mind the rest," said Jordan, corn- 
ing to his senses. "You can tell that to 
the Judge." 

That night Inspector Jordan vis- 
ited Don's "lab." again, but with a 
different motive in mind. "Don, old 
timer," he said, "how did you do it? 
You contradicted Winton so firmly 
that I felt sure you must have some 
evidence." 

"I did," said Don as he busied him- 
self with a coil he was winding. 

"Will you please tell me how you 
did it " asked the Inspector, "you 
sure have me stumped." 

"Do you mean to say you didn't 
get on to what I was doing ?" ex- 
claimed Don, stopping his work and 
turning to the Inspector. "It was 
very simple. It is a well -known 
scientific fact that it takes more en- 
ergy to tell a lie than it does to tell 
the truth. A noted eye specialist in 
New York says there is a slight 
movement of the retina of the eye 
noticeable when a person makes a 
false statement. You probably have 
read that, by using an instrument 
which records the pulse, it is pos- 
sible to distinguish true statements 
from false ones. There is a 

noticeable change in the beating of the 
heart. Keeping that in mind, I looked 
through some old magazines and found an 
article by S. R. Winters, in June, 1921, 
SCIENCE AND INVENTION entitled, "Audios 
Amplifies Heart Beats." I merely fastened 
a sensitive microphone to the back of that 
chair and connected it, with some dry cells, 
to an audion amplifier. I connected an 
acoustic tuning chamber to the phone so 
that I could cut out the conversation and 
just get the heart beats. I had an assistant 
"listening in" in the other room, and he 
rang the buzzer whenever he heard the per- 
son not telling the truth. So you see I was 
positive about Catherine's confession and 
knew just at what point Winton began to 
lie." 

"Say, would you mind rigging that thing 
up at headquarters as a permanent fixture ?" 
asked Jordan. "We sure do need it there. 
And thanks beaucoup for helping me out. 
If I'm in trouble again, old man, I know 
where to go for help, I'll tell the world." 

"What Time Did You Say You Went Home ?" 
"Two O'clock, I am Sure of That Because . . . 

"That is a Lie!" exclaimed Don. 

o'clock and the jewels were missing. Don 
dismissed him without any questioning. 

He next called Catherine, who seated her- 
self, nervous and trembling on the edge of 
the chair. 

"Now," said Don, "don't get excited, I'm 
not going to bite you. Sit back and make 
yourself comfortable, and then tell me your 
story." 

"I did it," cried Catherine. "Everyone 
was out and I knew the combination from 
watching Madame open the safe. It was 
such a good opportunity I could not resist 
it." 

A slight buzzing noise was heard but Don 
did not pay any attention to it. 

A smile of satisfaction appeared on Don's 
countenance. "That will do, Catherine," he 
said. "I guess the case is completed now. 
While you are here, Winton, you might tell 
me your story, if you don't mind, so that I 

have all the facts." 
"No trouble at all, sir," said Winton, as 

he seated himself. "You see, sir, it was 
my night out so I went to Lord's garage, 
where some of the boys and myself started 
a little game of poker. The game got so 
interesting that it was two o'clor - before 
I knew it. Then I went rink' e, sir." 

9IX 
We are informed that this call is now that of 

Messrs. John D. West and Alvin N. Dedricks, 
1404 Michigan Ave., Manitowoc, Wis. Please 
take notice. 
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Inland Castaways 

« OC" RILEY called me on the 
phone the other day. "Doc" is a 
genial chap, widely popular, but 
averse to telephones and tele- 
phoning. When he does use the 

instrument, therefore, his friends are cer- 
tain that another novel stunt, social or other- 
wise, is about to be set afloat by the re- 
sourceful young medic. 

"Hello," says Doc, "that you, Brownee ?" 
"Yeh," says I, "glad to hear your fa- 

miliar accents. What's up ?" 
"It's like this," he says, coming straight 

to the point, "Jimmy Rudd and I, together 
with you- know -who, are planning an all day 
ramble in my car Saturday -down into the 
mountains, and we'd like to have another 
couple. Plenty of room, you know, and 
much pleasanter in the tonneau. How about 
it 

"Suits me, Doc," I agreed, "but how about 
the roads -isn't this a little early in the 
year for a trip into Pennsylvania ?" 

"The roads are drying out, and the 
weather is becoming warmer every day ; it's 
a stunt anyway. Things are inexpressibly 
dull nowadays. Be down early, will you? 
We expect to start about 7 A. M." 

Saturday morning, a hop or 
two behind the birds, I appeared 
at Doc's house. Jimmy Rudd 
was already there helping Doc 
put the finishing touches on the 
car. The day promised to be 
fine and in high spirits we drove 
off to call for the lady members 
of the expedition. 

Some time later, to be exact, 
shortly before noon, the merry 
party was bumping slowly over 
a lonely road well into the wilds 
of Porter County. The last 
town had been left 15 miles back 
and it was an hour since we had 
seen a dwelling of any kind; 
forest -covered hills loomed steep- 
ly on either side of the narrow 
trail ; but for the sun which 
shone with all the brightness and 
warmth of a typical spring day, 
the aspect would have been 
rather gloomy. 

"Good place for a murder," 
observed Doc cheerfully, "but 
say you folks, how about some 
lunch? Feel hungry ?" 

The chorus of assent was 
vociferous. 

"All right," said Doc, "see that barren 
hill over on the right? Looks like a road 
winding up the side. Let's see if we can 
get there." 

He stepped on the gas and we jolted 
fiercely for a time. Then a grassy lane, 
evidently unused for a considerable length 
of time, branched off from the road and 
we followed it. The car rolled easily. 

One of the girls spied a building amidst 
a clump of trees on the very brow of the 
hill and for a moment there was a debate 
as to the proper procedure. 

"They can't do more than kick us off," 
opinioned Jimmy Rudd, "let's go." 

A few moments later we negotiated the 
last incline and Doc brought the car to a 
stop a short distance from the house. The 
lane led directly to it, but the place seemed 
untenanted. 

"A deserted house !" exclaimed Jim, who 
was of an adventurous turn of mind, "let's 
explore!" 

The feminine chorus approved shrilly, so 
we relieved the automobile of sundry lunch 
boxes, together with a sprinkling of vacuum 
bottles, and went gaily forth. 

The house proved to be quite deserted and 
after partaking of a sumptuous repast, ac- 

By Elliot Marner 
companied by the customary festivity at- 
tendant upon a picnic in the country, we 
proceeded to investigate. 

The place contained the usual collection 
of trash common to abandoned dwellings. 
The only object of interest was a telephone, 
one of the old crank -on- the -side type, which 
hung on the kitchen wall. A couple of de- 
crepit dry batteries that had long since out- 
lived their usefulness lay amidst a heap of 
rubbish on the floor. 

The telephone piqued our curiosity, and 
the lady explorers, in dainty succession, 
cranked vigorously. There was no reply to 
their efforts, however, so I made an at- 
tempt. The phone was as dead as the pro - 
verbial portal protuberance. We explored 
further. 

The reason for the lifeless conduct of the 
phone was soon manifest. A pair of wires 
ran from the house to a barn some zoo feet 
distant, where they ended abruptly. A 
counterpart of the other instrument had at 
one time occupied a position in the feed - 
room, but now the twisted ends of wire 
gaped vacantly from the wall. 

"No chance, girls," commented Doc dryly, 
"line's out of order -as usual." 
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Nothing happened. 
The starter buzzed again, but there was 

no response from the motor. Doc mum- 
bled something under his breath and the 
starter buzzed for a long time. Then 
silence. 

Doc climbed out. 
"Must be a connection loose," he mut- 

tered. He opened the hood and went over 
the engine carefully. Everything appeared 
to be in order. The starter was operated 
again, but the engine refused to come to 
life. 

Jim and I joined forces with Doc and 
took turns cranking by hand, but without 
result. 

Meanwhile the sun had receded behind the 
farthermost hills, and down in the valley 
darkness was rapidly setting in. Remarks 
were unnecessary, and we assailed the crank 
handle with renewed vigor. 

The engine declined to be coerced. 
We meditated upon the situation, and 

suddenly to the three of us came the same 
dire suspicion. We tiptoed softly to the 
gasoline tank. It was empty! 

"Jim !" exclaimed Doc, "you brought out 
the gas can this morning. Did 
you fill the tank ?" But Jim's 
eyes already told the story. 

"I never thought about that 

It Was a Strange Scene, the Spark Flared and Flickered, Casting Gro- 
tesque Shadows Upon the Dilapidated Wall. 

The afternoon passed all too quickly. The 
old farm contained innumerable sources of 
interest. The view from the hill was un- 
surpassed, and when lengthening shadows 
of early sunset caused Doc to hastily con- 
sult his watch, one and all declared it was 
too soon, but the wisdom of an early start 
for home was apparent. Summer had not 
yet put in an appearance and pleasant though 
a spring day may be, the evenings of the 
"violet season" are usually quite the con- 
trary. We trooped reluctantly back to the 
car. 

"Well, folks," I said, as we settled our- 
selves comfortably for the long ride, "we'll 
have to induce Doc to take us out here 
again. What say everybody ?" 

"Will we -well, I guess." "You bet." 
For a few moments approving exclama- 

tions and bustling noises mingled, then Doc 
called back over his shoulder : 

"Everybody happy? Bundle up well, you 
fellows, and don't let the girls freeze -it's 
going to be chilly before we get home -all 
ready ?" 

We shouted acquiescence. 
"All right -here we go." He leaned over 

the wheel, buzzed the starter and then cut 
in the engine. 

can until now," he groaned. 
The predicament was certainly 

serious. Night was coming on, 
and with it a raw, cold wind that 
pierced to the skin. We were 
40 miles from home. The last 
village on the road, at least 15 
miles in the same direction, and 
human habitation there was none, 
to our knowledge, within less 
than an hour's slow ride. 

The hill top commanded a wide 
view of the valley, and in the 
miles of forest which spread be- 
neath our gaze not a light or 
curl of smoke gave evidence of 
other human presence than our- 
selves. 

The girls were frightened; I 
confess to a lack of optimism my- 
self. Jim assumed all the blame 
for the occurrence and insisted 
on walking to the town for as- 
sistance, but we refused to al- 
low it. 

Doc rummaged through the car, in the 
hope that a forgotten bottle of gasoline 
might be found, but to no purpose. 

We were helplessly marooned on the hill. 
"Take out the extra robes, girls, and keep 

as warm as you can," said Doc; "we will 
build a fire here, and then try to find a way 
out of this." 

He' smiled cheerfully, and set briskly 
about gathering wood, whereat we all took 
heart and did likewise. 

The fire was soon crackling brightly and 
it provided a momentary comfort. 

"Now," continued Doc, "suggestions as to 
ways and means of reaching Jamesburg are 
in order." 

No one had anything to offer. 
"Well, then," he went on, "the only thing 

to do, is for Jim and me to walk to town. 
Brown is the huskiest, so he will stay and 
protect the ladies -come on, Jim!" Then 
he added wryly, "If the phone in that house 
was only connected to a line instead of a 
pair of useless wires ; but it is as I have al- 
ways maintained, a telephone is a nuisance." 

"If we only had a wireless !" exclaimed 
one of the girls. 

"Useless wires- wireless !" The idea was 
(Continued on page 444) 
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T THIS Department t open to all readers It matters not whether subscribers or not. All photos are judged for best arrangement and efficiency of the 

apparatus, neatness of connections and general appearance. In order to increase the interest in this department, we make it a rule not to publish 

photographs of stations unaccompani ed by a picture of the owner. 
We prefer dark photos to light ones. The prize winning pictures must be on prints 

than 81/, x 8,A". All pictures must bear name and address written in ink on the back. 

station, aerial equipment, etc., must accompany the pictures. 
PRIZES: One first monthly prize of $5.00 All other pictures published will be paid for at the rate of $2.00. 

not smaller than 5 x 7 ". We cannot reproduce pictures smaller 
A letter of not less than 100 words giving full description of the 
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2 BAK Tarrytown, N. Y. 
This Month's Prize Winner 

2 B A K 
OLDrw`.i RJAC GAgJ16E 

RADIO STATION 

THIS station was conceived by Fred- 
erick Koenig,' who became interested 
in Radio through his son last Jan- 

uary, when he built a loose coupler from a 
description in the "Boy Scouts' Manual." 
Mr. Koenig saw wonderful possibilities in 
radio and has been experimenting with radio 
telephony and telegraphy. 

61......-11.,, m11111111,m 

Look at this 
one boys, it 
is a real com- 
plete station 
with a tube 
set, an are 
t r ansmitter, 
r e generative 
receiver with 
Radio and au- 
dio frequency 
amplifier, and 
note the wir- 
ing, too. 

non11nnn1111o1111unmum 

The Old Post Road Garage is equipping 
its service car with a receiver and the gar- 
age can get in touch with same when it is 

out on the road. The transmitting sets 
and receiver, as well as all controls, are 
mounted in one cabinet and are all remov- 
able by bus bar wiring and are intercon- 
nected in a z / " space between the top of 

the table and the bottom of the cabinet. 
There are no exposed wires except the tele- 
graph keys, microphone and head phones. 
Connections for high voltage, A.C. for 
heating transmitter filaments, "A" and "B" 
batteries are made to binding posts on back 
apron of the table. All these connections 
are marked so that at any time the set may 
be moved; handles are on each end of the 
cabinet and same may be lifted from the 
table. The left top panel contains the C.W. 
transmitter and the left lower the C.W. 
controls. The Heising Colpitt system with 
buzzer or voice modulated C.W. may be 
used. Throwing several switches the four 
tubes are used as oscillators for straight 
C.W. or I.C.W. using a chopper wheel. 
Note all the adjustments are variable. The 
inductance has variable taps for wave - 
length, plate and grid coupling. 

The center panel contains what is known 
as a / K.W. Low Power Motor Boat Ra- 
dio Set built by the Sperry Gyroscope Com- 
pany. It is of the D.C. Arc Type, with a 
modifying circuit to break up the sustaining 
waves into audible frequency groups. 

The motor generator is a 60o volt, Croker 
Wheeler unit. 

The lower panel to the right of the arc 
transmitter contains the volt meters and a 
double throw four pole switch for throw- 
ing the D.C. either to the arc or C.W. 
transmitter. 

In the center panel below the spark gap 
is mounted a short -wave receiver. 

(Continued on page 416) 

3 AMY East Lansdowne, Pa. 

BELO\V is a concise description of this 
station. The antenna is a f our -wire 
cage type 5o f t. in length and 6o ft. 

high with cage lead in. 
The water pipe system is used as a 

ground. 
The receiver is a one step using tickler 

circuit with DeForest honeycomb coils of 
all sizes, giving a wave range up to 25,000 
meters. Below this is a primary condenser 
switch and Chelsea condensers. A spider - 
web can also be plugged in for use on 
short wave -lengths. They give sharper 
tuning. A crystal detector is also mounted 
on the side. 

The transmitting set consists of a spark 
coil set and a 5 watt C.W. 

This C.W. set works very QSA and I 

think makes a very complete set at a mod- 
erate cost. The Hartley circuit with Heis- 
ing modulation is used. Two radiotron 
5 -watt tubes are used, one as oscillator and 
one as modulator. The plate current is de- 
rived from a motor generator consisting 
of a / H.P. motor driving a 220 v. direct 

(Continued on gage 412) 
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This station 
is home made 
and yet up to date. The builder is 
shown in the 
corner talk- 
ing into the 
microphone. 
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J. Brodie Smith's Station 

THE photograph is that 
of Mr. J. Brodie 
Smith's station, which 

is only a receiving one. It 
is equipped with a honey- 
comb coil tuner for long 
waves and with a regenera- 
tive receiver of late design 
for short waves, the latter 
being equipped with a de- 
tector and two -stage ampli- 
fier and may be seen under 
the Magnavox. In conjunc- 
tion with a long -wave tuner, 
a DeForest detector and 
one -stage amplifier is used 
with a two -stage amplifier 
attached to it. 

As may be seen in the 
photograph, this forms a 
very complete station of 
good appearance and of high 
efficiency. On the left of the 
photograph, in the closet, 
may be seen the little loose 
coupler, which was Mr. 
Smith's first set. The an- 
tenna, which consists of four wires, is 
erected between the house and a pole about 

At Manchester, N. H. 

Mr. Smith is an Old- Timer, But Has a Fine Receiving Station 
Up -to -date Apparatus. 

6o' high. 
Thanks to the Magnavox, Mr. Smith can 

Equipped 

enjoy 
owner 

With 

a 
of 
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entertain his friends with 
Radio music quite often, and 
the voice from the Santa 
Catalina Island Radio Sta- 
tion comes in quite clear 
and strong as well as the 
answers from the ships on 
the Atlantic, when experi- 
ments are carried on, also 
the music sent by amateur 
stations and the transmis- 
sion of very distant sta- 
tions. 

Very often, while Radio 
music is coming in, Mr. 
Smith entertains his friends 
in their homes by calling 
them on the phone, which 
may be seen on the top of 
the short -wave receiver, and 
placing it in front of the 
Magnavox. 

The music retransmitted 
this way is sometimes so 
loud that several persons 
may hear it at the receiv- 
ing end of the line and 

Radio concert, as much as the 
the set does. 

European Amateur Stations 
The Radio Club of Luxembourg 

TO give an idea to our American ama- 
teur friends of what is going on in 
this part of Europe, we send the ac- 

companying photographs showing two 
amateur stations in Luxembourg and 
the sending apparatus of the Labo- 
ratory of the School of Industry. 
The first station on the left belongs 
to Mr. G. Gillen, who is vice- presi- 
dent of the Radio Club of our town. 
and was one of tl}e first to be- 
come interested in Radio in this 
country. 

The station is equipped with a loose 
coupler, with the necessary tuning 
condensers and a home made ampli- 
fier, which, by means of a switch, 
may be used either as a two -stage 
radio frequency amplifier and de- 
tector, or as a detector and two -stage 
audio -frequency one. The sendir' 
set consists of a big spark coil 
and tuning circuit and gives a ra- 
diation of about one ampere in the 
aerial. 

The other receiving station, which 
is shown in the photograph on the 
right. belongs to Mr. P. Muller, who 
has the call letters PM. This sta- 
tion is also entirely home made, and 
equipped with an amplifier in which 

11111111111111111111111111111111111111111111111111111111111 

These twop stations, 
belonging to mem- 
bers of the Radio 
Club of Luxembourg, 
are entirely home- 
made and equipped 
with V.T. detector 
and amplifier, In 
the one on the left 
may be seen an am- 
plifier of clever de- 
sign, which by means 
of a switch, may be 
changed from two - 
stage radio frequen- 
cy and detector into 
detector and two - 
stage audio frequen- 
cy amplifier. On the 
top of the cabinet 
on the right, may be 
seen two German 
and cne French tube. 
umunnnnunuuuummllnnuruumm e m e 

German and French tubes are used : it gives 
good results to its owner, who can receive 
American stations and others quite clearly. 

The sending set, remotely controlled, con- 
sists of a transformer supplied by to volts 
A.C., with condenser, rotary gap, O.T., 

etc., and has a range of about 5o 

Here is the Experimental High -Frequency Oudin Coil Built by 
the Members of the Club. The Same Spark Coil and Con- 
denser Are Used for Transmitting in Connection With an 

O.T. Note the Mercury Interrupter in the Foreground. 

miles. 
The photograph in the center shows 

a high frequency Oudin coil made by 
the members of the Radio Club, and 
installed in the Laboratory at the 
School of Industry. This high fre- 
quency machine works with a spark 
coil and a rotary mercury interrupter. 
This same apparatus was used at the 
beginning as a sending set, but has 
since been improved and replaced 
by a transformer with a rotary 
gap and has a range of about too 
miles. 

The aerial used at this station con- 
sists of two wires about 33o' long, 
stretched between the tower of the 
church and a chimney of the school. 
On this antenna, with a good receiver, 
American stations are heard very 
plainly, as well as the Radio concert 
which is sent twice a week by the 
Dutch station PGGC, at Amsterdam, 
Holland, and other high -power sta- 
tions of the world. 

JEAN WOLFF, Sec'y of 
Luxembourg Radio Club. 
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MOlbr ar 
C/OlhWor/f 

Junior Radio Course 
Radio Control 

Fes. 

Detail of the Distributor, Closing the Various 
Circuits One at a Time, Which is Used in the 
Radio Control Device Described in this Lesson. 

2 

S RADIO was used for communi- 
cation, some scientists tried to use 
it to control the mechanism of va- 
rious devices from a distance, as 
this was possible with a wire. 

Atvay back in 19o3, Professor Branly, in- 
ventor of the Coherer, designed an instru- 
ment which he called a distributor, mak- 
ing possible, when used in conjunction with 
a coherer, a relay and other accessories, to 
light a lamp, or start a little motor auto- 
matically by the control of radio electric 
waves. 

Today many devices are in use, some of 
them being highly perfected and used to 
direct by radio ships airplanes, automo- 
biles, torpedoes, etc. Recently an auto- 
mobile was directed in Dayton, Ohio, and 
could be controlled from a distance of 5o 
miles ; during the bombing tests of the 
Navy, the old battleship "Iowa ", was en- 
tirely directed by radio from a distance 
of about 20 miles. 

Last year, in France, an airplane fitted 
with automatic stabilizer and radio control 
apparatus, was sent up without a pilot and 
flown in the air for 5i minutes, covering 
a distance of about 70 
miles over a flying field. 
More :ecently a new radio 
control device was designed 
by a French engineer, which 
permits several operations 
to be made at the sane 
time, without being affected 
by interference, statics or 
other disturbances. These 
apparatus will be described 
later, but in this lesson we 
shall first explain the primi- 
tive Branly system. 

THE BRANLY RADIO 
CONTROL APPARATUS 

In his early system, Pro- 
fessor Branly used his co- 
herer, which was the only 
practical detector known at 
the time. We shall not de- 

C 

s 

0 

First Part 

scribe it in detail here, as this was done in 
a previous lesson of this Course. How- 
ever, we may say in a few words that the 
coherer is a detector based on the prin- 
ciple of imperfect contacts; it is com- 
posed of a glass tube in which two rods 
are pushed, so as to leave a small air crap 
between their ends. This small gap is filled 
with metallic powder, which has the fol- 
lowing properties: 

When inserted in a circuit in series with 
a D. C. source of low potential, the metal- 
lic powder acts as a resistance and no 
current flows in the circuit, but if the co- 
herer is submitted to high frequency oscil- 
lations, the powder coheres and closes the 
circuit in which the D. C. source is con- 
nected ; to restore its resistance to the co- 
herer, it is merely necessary to knock it 
slightly. 

This property of the coherer is used in 
the system described here to close the cir- 
cuit of a relay, which in turn operates va- 
rious instruments connected in several cir- 
cuits which, one by one, are connected to 
the battery, by the distributor. Fig. r 

shows the circuit of the coherer, which is 
connected in the antenna circuit and in se- 
ries with the local circuit, containing a 
single element of a battery and the winding 
of the relay. The armature of this relay 
when attracted, closes the circuit of the 
battery Br, supplying the current to the 
tapper, which is nothing but an ordinary 
electric bell knocking the coherer instead 
of a gong. 

When oscillations are received in the 
aerial circuit, the metallic powder contained 
in the coherer suddenly becomes conductive. 
The circuit of the battery B is then closed 
and the armature of the relay R attracted, 
closing the circuit of the tapper, which, 
knocking the coherer in a succession of light 
shocks, restores its former resistance as 
soon as it is not influenced any more by 
high frequency oscillations received in the 
aerial. This in itself is a radio control de- 
vice, running the tapper when oscillations 
are received, that is, when a signal is sent 

Clod nrre--- 

Fig t 
The Simplest Form of Receiving Circuit That 

May be Used for Radio Control. 

from a sending set ; if another circuit was 
connected with the tapper, it would be op- 
erated at the same time, but only one con- 
trol would be obtained in this way. 

THE DISTRIBUTOR 
In order to operate several devices that 

may be chosen at will, another instrument, 
which in this case is the distributor designed 
by Professor Branly in his early experi- 
ments, is used in this circuit. This dis- 
tributor, which is shown in Fig. 2, consists 
of a shaft coupled to a motor or clock- 
work running at a known speed and on 
which are fixed some segments making con- 
tact one after the other with brushes fixed 
on the base. If to each brush are con- 
nected some lamps or other instruments 
with a battery supplying the current through 
the shaft, it may be seen that each lamp 
will be in circuit during the time that the 
segment is in contact with the brush and 
only one lamp will be in circuit at any time; 
in this case, the lamp r would be lit up, 
while the segment No. r would be in con- tact with the corresponding brush, then the 
lamp No. 2 would be lit up when the next 
segment would close the circuit, and so on. If the distributor is connected in parallel 
with the tapper in the circuit of Fig. r, and 
the battery Br used to supply the current 
to the lamps, it becomes possible to make 
any desired lamp flash by sending a dot from a distant radio station at the proper 

moment. The receiving set, operating as already ex- 
plained, but at the same 
time closing one or the other lamp circuit. If we know 
that the distributor makes 
one turn in four seconds, 
we can light any of the 
lamps at will by pressing 
the key of the transmitter 
during the first, the second, 
the third or the fourth sec- 
ond, at which time the cor- 
responding segments are in 
contact with the brushes. 

In this case the lamps, or 
other instruments, which 
may be connected to the va- 
rious brushes of the dis- 
tributor, are operated only 

(Continued on Page 456) 
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Here is the Complete Hook -up of a Radio Controlled Boat. It Was Designed by 
Professor Branly in His Experiments About Eighteen Years Ago. 
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For Practicing the Code, This Method of Writ- 
ing is Ideal and Simple to Read and Write. 

A NEW AND PRACTICAL METHOD 
FOR WRITING MORSE CODE. 

Most Radio beginners are so situated as 
to be able to practice the code with some- 
one else who is learning, but many find this 
impossible and are forced to resort to the 
use of mechanical senders, or to picking up 
what they can from the messages intercepted. 
by their simple sets, it being well. known 
that practice at sending alone will never 
make one proficient in receiving. 

A mechanical sender represented in my 
own case, as in many others, too great an 
expenditure, and I soon found that the 
messages I picked up were entirely too fast. 
to be of any help to an absolute novice. 

A friend in the same predicament finally 
suggested a correspondence by mail, in 
Morse code, and this proved to be the solu- 
tion of our problem. At first we wrote out 
the dots and dashes in the regular fashion . 
as shown at A, Fig. 1, but this was so slow 
that we soon adopted the style shown at: 
B, Fig. I. 

One day while reading of the old Needle 
System in an English book, I got an idea 
that helped us tremendously, making the 
writing of Morse by hand much less tedi- 
ous. In this system a magnetized needle 
was used, a movement of the point of which, 
to the left, indicated a dot, to the right, a 
dash. The symbols were represented in 
print as shown at C, Fig. 1. 

This was adapted to our needs by makinT 
all the dashes with an up stroke of the 
pencil, and the dots with a down stroke, 
the dots being entirely below an imaginary 
center line and the dashes extending above 

44arky 

Brass /rasher 

A Simple and Clever Mounting for the Second- 
ary of a Varlocoupler. 

it, as shown at D, Fig. 1. All the parts 
of each letter are written without lifting 
the pencil from the paper. An entire al- 
phabet is shown so as to make the idea per- 
fectly clear, see Fig. 2. 

This method proved to be very practical. 
Messages are easily and rapidly written . 

and after sufficient practice, can be read al- 
most as rapidly as if written in longhand. 

We were soon able to read fast enough 
to take down parts of the messages inter- 
cepted, and after that all was plain sailing. 
but we still find it very convenient to be 
able to read and write in Morse legibly and 
rapidly. 

Contributed by P. B. CROUSE. 

SIMPLE MOUNTING FOR VARIO- 
COUPLER SECONDARIES. 

Having to build a variocoupler and wish- 
ing to use, as a primary, an inductance 
which was already wound, and on which I 
could not mount the necessary bearings, I 
decided to fix the secondary as shown in 
the sketch. 

The form on which the secondary is 
wound is mounted on a shaft passing 
through a bearing mounted on the front 
panel. To this shaft is affixed the dial in 
the usual manner, and a spring which should 
be strong enough, pressing between two 
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This Scale That You May Fix on Your Tuning 
Coils is Useful to Note the Tuning of a Phone 
Station Sending Every Day. No Time is Lost 

in Tuning. 

washers, holds the secondary in the correct 
position over the primary inductance. 

Contributed by HARRY KENNEDY. 

SCALE FOR TUNERS. 
"Where was it I heard so and so last 

night ?" "I think it was about here some- 
where." No need for this. Just take any 
old ruler and cut it down to fit snugly be- 
tween the ends of your coupler primary, or 
tuning coil. You don't have to nail or even 
glue it into place if it is made a snug fit. 

Further, you may paste a strip of paper 
lengthwise on the ruler on which to note 
the location of any station you may care to 
listen for at a future date. The paper can 
be replaced from time to time. 

Mark an arrow -head with India ink on 
slider, and the job is complete. 

Contributed by MICHAEL F. SHEA. 

A GÒOD METHOD OF MOUNTING 
COILS. 

For the benefit of those who wind their 
own D -L or H -C coils and cannot suitably 
mount them, I give the following sugges- 
tions. No dimensions are given, because 
they can be made to fit any coil. 

Possibly the illustration will make it 
clearer than an explanation in writing, but 
I will suggest a few things. Either red 
sealing wax or tape, or both, may be used, 
adding greatly to the strength. If only a 
dent is made in the spring bearings, the 
brass brads should have the heads left on 
for large contact surface. If a hole is 
mude, the heads should be cut off and a 
washer soldered on. Solder the leads from 
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Brad, 
Dent, 

f for 
.Secondaryoniy. 

Panel - -- 'Phosphor Bronze or 
Spring Brass Bushing 

If a Mounting is Too Expensive for You, You 
May Make This One Yourself. 

the coil to the pins also. Back of the sec- 
ondary drill a hole in the panel big enough 
to admit a pin, as shown by the dotted lines. 
Fasten it in with glue. In the plug of the 
secondary coil, drill a hole to correspond, 
and large enough to readily slide into place; 
this will hold the secondary in place. The 
springs should have good tension so as to 
insure good contact and hold the coils in 
adjustment when placed there. The binding 
posts hold the coil mount as well as serv- 
ing for binding posts. 

This is neater than the methods used by 
most amateur coil winders though it does 
not compare with the regular method. 

Contributed by ROBERT HALE. 

PANEL MOUNTING FOR MOUNT- 
ED CONDENSERS. 

After placing- my mounted condenser in 
all positions possible, I finally hit upon the 
idea of putting it in a fixed horizontal po- 
sition as illustrated. The advantages of 
such an arrangement are : It is much easier 
to get exact movement of the knob and 
pointer, as the hand of the operator does 
not cover it up. If one is lucky enough to 
possess a panel set, it is very much more 
convenient to place the condenser on the top 
of the panel if an additional variable is de- 
sired in the circuit, and this is where the 
new mount comes in, making the set look 
better and saving more space on the table. 
It is very easy to get a neat connection to 
the variable because of the very short leads 
to the binding posts. 

(Continued on Page 436) 

If You Have Some Mounted Variable Condensers You May Fix Them Like This on Your Table 
or Your Panel. 
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CorresPondence From Readers 
TAKING BEARINGS. 

Editor RADIO NEWS : 

I read the article on "Radio Compass 
Bearings" by Mr. Croke in the July number 
and firmly agree with him. I -low many op- 
erators stop to consider just how difficult 
it is to take an accurate bearing when the 
ship station sends short dashes like dots and 
rattles off his call or perhaps sends V's in 
quick succession, then his call and the cus- 
tomary K. With all of this, if static is 
very heavy, the ship station might just as 
well go by dead reckoning as it will be 
safe to say the bearing is going to be wrong. 

During 1919 I was in charge of the Corn- 
pass Station at Gloucester, Mass., the north- 
ern harbor entrance station of Boston, Deer 
Island being in the center with Fourth Cliff 
to the south. Boston Navy Yard was the 
control station. These stations are all on a 
land -wire loop with Boston, and NAD on 
receiving a QTE opens the wire, calls the 
compass stations, then on signing the ves- 
sel's call several times leaves the wire open. 
The vessel is now testing MO and the three 
stations are taking readings. As the ship 
says K the wire is closed and immediately 
Gloucester (who is north) sends the bear- 
ing and his sign, Deer Island and Fourth 
Cliff following. Boston now sends them as 
he receives them, i. e., Gloucester first, etc., 
finishing with Fourth Cliff's bearing. 

If most operators would send long dashes 
as prescribed they would not only be help- 
ing the compass man, but themselves. We 
saw times when bearings were requested 
during really dangerous weather that we 
would hold our breaths and almost pray for 
at least one long dash or two so the read- 
ing would be accurate. 

Then, too, just a word as to power. We 
found the bearings to be far more accurate 
when a ship was close (say 3o miles) if he 
decreased his power. If too much power 
was used it was very hard to determine a 
good minimum. In fact we often would re- 
quest him to cut down power if he was too 
close and in this way good readings would 
result. 

As a closing word to the Ops -think of 
the compass fellow. He is there waiting to 
serve you day or night. He may prove your 
best friend in time of peril. He has your 
interest at heart and is as anxious to give 
you good bearings as you are to receive 
them, therefore send longer dashes. 

E. L. NORCROSS, 
Chief Inspector, 

Ship Owners' Radio Service, 
Phila. Branch. 

ABOUT A.C. FOR V.T.'s. 
Editor RADIO NEWS : 

In your August issue, page III, two ar- 
ticles were published on the subject of heat- 
ing a V.T. with A.C., the first by Mr. V. 
H. Brown, and the second by Prof. M. 
Moye, of the University of Montpelier. In- 
asmuch as I have been very much interested 
in this subject for some time, I have put 
considerable study into this matter. How- 
ever, in Mr. Brown's circuit, we have a 
telephone induction coil. This may or may 
not be the best transformer. The output 
impedance of a U.V. 200 tube is given by 
the makers as io,000 co. If we insert a pair 
of 3,000 (0 phones in this circuit, we are ob- 
viously not getting a maximum of energy 
from it, since it is an elementary principle 
of alternating current theory that in order 
to abstract maximum energy from the cir- 
cuit, the impedance of the phones must 
equal the impedance of this circuit. Mr. 
Brown inserts a transformer here, but he 
misses the most important point of match- 
ing this impedance. Then, instead of losing 
energy, he would get more in his phones. If 
he uses a pair of 3,000 receivers, the Fed- 

eral transformers reversed would make a 
very good match, inasmuch as the impedance 
ratio is 3 : I. Furthermore, he states that 
the "low cyclage" current will be attenuated 
more than the received signal. This is ob- 
viously not so, since an increase in fre- 
quency raises both the hysteresis and eddy 
current losses. In fact, the 6o current 
will go through much more easily than a 
500 frequency, due to these losses. The 
real reason his circuit diminishes the hum, 
is due to the fact that the condenser offers 
a lower impedance to the 500.., frequency 
than to the bo . This is easily seen from 

I 
the equation X = Since C is a con - 

WC 
stant, X will vary inversely with (0 ( = 21f), or the ratio of the 500 

500 
to 6o will be or about 8/ : i. This 

6o 
is, of course, the energy ratio. Further- 
more, he has increased the impedance of the 
circuit by adding an extra condenser, and 
also shunted a condenser around the phones. 
This condenser around the phones, since it 
offers lower impedance at 500 than at 
60 will pass more of the 50 resulting 
in lower efficiency. i would, therefore, 
suggest the following changes in the cir- 
cuit, replacing the induction coil by a vari- 
able ratio transformer, to match the im- 
pedance of the tube, the omission of one of 
the condensers in the free circuit, to cut 
down losses, and the omission of the con- 
denser in shunt to the phones, to avoid pass- 
ing more 500 than 6o With these 
changes, the circuit will work far more 
efficiently. Using phones directly in the 
circuit of the tube is very inefficient, pos- 
sibly as low as to per cent. By correcting 
for impedance even with an inefficient trans- 
former, this can be brought up to 6o or 70 
per cent. 

Professor Moye inserts in his phone cir- 
cuit a galena or other crystal rectifying de- 
vice. This will cut down the hum, yes, but 
also the signal. For the crystal allows, say, 
only the upper half of the cycle to pass, 
and even this attenuates it, but also, it will 
do the same for the signal. Better results, 
therefore, will be obtained, if this is omitted 
entirely. His idea of a tuned circuit for 
elminating the Co is good although care 
must be taken to eliminate the third har- 
monic of 18o which is frequently very 
prominent, particularly in small installa- 
tions of generating plants. 

I trust these explanations and suggestions 
may help some of the bugs. 

I. G. WILSON, 
Ex -Chief Opr. 9YC (Univ. of Ky.). 

ABOUT AMERICAN OPERATORS. 
Editor RADIO NEWS: 

When I arrive in an American port I 
always buy a: couple of issues of RADIO 
NEWS, and when I reached Portland, Me., 
a short time ago, I found in No. 3, 1921, 
an article called "Should the Government 
Examinations Be More Severe ?" I was 
glad to find that there still lives at least 
one honest American operator, the author 
of that article. 

He is perfectly right when he says that 
U. S. wireless stations are the horror of 
the seven seas. He mentions having heard 
a Hog Island man calling NAA for a re- 
port of the weather forecast. I have heard 
one of his "compatriots" calling Nauen on 
boo meters for the same reason. Another 
I have heard for five minutes calling GLD 
-Land's End -while this station was trans- 
mitting navigation warnings, and thus, 
through his utterly mad tuning, making it 
impossible for other stations to hear GLD 
distinctly. 

I could mention countless examples of 

the same kind, but this little article is only 
intended to prove as correct what Mr. 
Charles A. Reberger says. 

And then the transmitting ! Horrible! 
Just hear the difference between Bar Har- 
bor and Chatham on one side and Sable 
Island and Cape Sable on the other. When 
you have heard it, comments are unneces- 
sary, and when you haven't, words fail to 
explain it to you. 

No, the European operator is glad when 
he leaves American waters. The ship sta- 
tions may be bad enough, but we may be 
thankful there are not as many as there 
have been, most of them being laid up. 
Let us hope then, and pray that the Govern- 
ment examination actually will be made 
more severe! 

THORKIL VEIBEL, 
Wireless Operator, Danish S. S. Wien. 

INDIGNATION RUNS HIGH. 
Editor RADIO NEWS : 

As a constant reader of RADIO NEWS, I 
desire to voice my opinion of Mr. Reberg- 
er's article in the September issue, "Should 
the Government's Examination Be More 
Severe ?" 

What IM'Ir. Reberger writes is sheer non- 
sense, and it would certainly demand thor- 
ough thrashing out to prove every word 
he says. 

Does Mr. Reberger honestly believe be 
got his license by bluff 

Can Mr. Reberger show examples of re- 
pairs done on the radio set of a ship that 
did not come under one of the questions 
asked by the Government? 

Has Mr. Reberger read the "Bible" issued 
by each "maintaining radio company" and 
still found that there was doubt about 
charges on types of messages or how to 
fill out abstracts? 

Can Mr. Reberger prove that Rome was 
built in a day, and that all men should be 
experts in handling a key the moment they 
set foot aboard ship? 

Does Mr. Reberger know that when he 
communicated with British vessels at sea 
by means of the blinker, he was reading 
the deck officer's sending? Because Brit - 
ishers are required to know the Morse code 
to get their licenses. So why not have our 
mates know the same for their licenses? 
Radio men are strictly Radio men on Brit- 
ish ships. 

Does Mr. Reberger knów that a young 
American, the type that constitutes our 
merchant marine as far as Radio operators 
are concerned, finds it hard to wait around 
for the routine of schedules and to wait 
and wait and wait, even harder than break- 
ing rocks? 

Does Mr. Reberger know that by law, 
the ship that he is operating on- namely 
the S. S. Atlantic Sun -is not required to 
carry radio, but the owners of the ship have 
had enough far -sighted understanding to 
realize even though the wireless operator's 
duties prohibit him from copying the press 
sent to all naval vessels by NAA, that the 
time will come when the S. S. Atlantic 
Sun may be in some difficulty, and aid will 
be summoned by the timely use of radio? 

Will Mr. Reberger please give the time 
and name of the ship where the operators 
committed the following outrages? 

(I) Filling an air condenser with sea 
water. 

(2) Putting a set of storage batteries on 
the bum by charging them in the wrong 
direction. 

(3) When a fellow on a Hog Island ship 
called NAA on 600 meters and asked him 
to repeat part of the forecast. 

By all of Mr. Reberger's remarks he 
seems to have deliberately chosen the 
American Radio operator for the "goat" in 
comparison with the British operator, so I 
would suggest that, if things American do 

(Continued on Page 43o) 
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LUB GOSSIP 
RADIO CLUB OF AMERICA 

At the last meeting of the club at the Columbia 
University on Sept. 30, a very interesting paper 
entitled "Description of Radio Station 8XK," was 
read by Mr. Frank Conrad, assistant chief engi- 
neer of the Westinghouse Company. A very com- 
plete description of this medium power C.W. 
and phone station was followed by comments, and 
Mr. Conrad gave the members present very valu- 
able "dope" on C.W. and radiophone transmis- 
sion. 

Address all communications to Mr. R. H. Mc- 
Mann, corresponding secretary, 380 Riverside 
Drive, New York City. 

LONG BEACH, CALIF., RADIO RESEARCH 
ASSOCIATION 

The Long Beach Radio Research Association 
was organized in June, 1921, and is making real 
progress toward establishing a big radio station. 
The club is not a part of, nor has it any connec- 
tion with, any club previously organized in this 
city under a similar name, as this is the only one 
besides that in the high school. 

The club house is being built now on the Earl 
Daugherty Aviation field and will be used to some 
extent in connection with airplane communica- 
tion in the vicinity, as there is a great deal of 
aviation on the Pacific Coast. Two tall Eucalyp- 
tis poles about 70 feet high have been hauled to 
the grounds and are being placed in position. 
The station will have a one K.W. spark set and 
a phone set of 20 to 50 -watt power. It is ex- 
pected that long distance communication will be 
a regular occurance. The set will bark on 376 
meters wave -length. 

A tour of inspection has been planned to in- 
clude some of the larger stations in the vicinity 
so that members will have a chance to see what 
is being done in the commercial and governmental 
way. This tour will include the large 30 -K.W. arc 
station under construction near Hynes; the radio 
plants aboard the warships at anchor in the har- 
bor; the compass station in San Pedro, and the 
one at the submarine base. 

Full information concerning the club and its 
activities may be obtained from Robert Portis, 
2600 Elm Ave., Long Beach, Calif. The officers 
of the club are: Robert Portes, president; J. Cut- 
ting and G. Shoeman, secretaries; Will Kersting, 
treasurer; Ralph Haynes, chairman of publicity. 

ANSONIA, CONN., RADIO ASSOCIATION 
The Ansonia Radio Association of Ansonia, 

Conn., was organized September 21, 1921. Its 
object is the bringing together of the amateurs of 
the vicinity who are interested in radio commun- 
ication and desire to become more familiar with the 
radio art. 

Progressiveness shall be the keynote of this or- 
ganization and a general diffusion of knowledge 
pertaining to radio communication, its endeavor. 

The officers of the association are: President, 
Alan W. Hotchkiss; vice -president, Henry F. Kuli- 
kowski; secretary- treasurer, Thomas C. Crocker. 

We would be glad to hear from some of the 
older clubs as to procedure carried out at meet- 
ings, etc. Drop us a line and give us your routine 
work. We are new and advice is welcome. 

All communications should be addressed to the 
secretary- treasurer, Thomas C. Crocker, 50 Locke 
Street, Ansonia, Conn. 

CARSON AMATEUR RALIO ASSOCIATION 
The first meeting of the Carson Amateur Radio 

Association was held July 7, at the home of the 
chief inspector. The following officers were elect- 
ed: President, C. F. Riley, Jr.; chief inspector, 
Herman Keyser; and chief operator, John W. 
Mackey. The charter members of the association 
number nine, but the membership has grown 
greatly. 

The purpose of the association is to help new 
"hams" along, to enable them to have a radio 
:set at their disposal and to obtain instructions 
in radio of all forms. Code practice and instruc- 
tive talks are being arranged for. 

Correspondence from other clubs is invited. Ad- 
dress all communications to John W. Mackey, 
811 West King Street, Carson City, Nevada. 

HAVERFORD TOWNSHIP HIGH SCHOOL 
RADIO CLUB 

After a rather inactive summer, the members 
of the Haverford Township High School Radio 
Club, have started preparations for the coming 
winter. At a meeting held on October 4, means 
of raising money were discussed, and officers were 
elected for the ensuing term. The results were 
as follows: William Marsh, 3VI, president; Ly- 
man Warner, vice -president; Harry Walls, 8AWD, 
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treasurer, and Edward H. Bryant, Jr., 3WL, sec- 
retary. Robert Crisman was given charge of the 
preparation of the receiving set, and William 
Marsh and Edward H. Bryant, Jr., charge of the 
sending set. Address all communications to Ed- 
ward H. Bryant, Jr., secretary, 16 Llandaff Road, 
Danerch, Pa. 

GARDEN CITY RADIO ASSOCIATION 
The Garden City Radio Association was formed 

for the purpose of helping amateurs in the Niagara 
District. There were about twenty amateurs at 
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TRAFFIC RULES AND REGULATIONS 

Determined by the Executive Radio Coun- 
cil of the Second District, N. Y. 

Rule 1 -Hours 7 A.M. to 7 P.M., East- 
ern Standard Time. Free air for all forms 
of transmission, including testing. 

Rule 2 -7 P.M. to 9.50 P.M. Local 
transmission only. If high -powered sta- 
tions desire to transmit during this period 
the input of transmitter must be reduced 
so as not to exceed % K.W. Testing by 
any station during this period will be done 
only on last ten minutes of each half hour 
-20 to 30 minutes or 50 to 60 minutes, 
except last ten- minute period. 

Rule 3 -10.10 P.M. to 1 A.M. Long 
distance traffic only. Only such stations as 
have been designated by the Traffic Super- 
visor as long distance traffic stations will 
transmit during this period. 

Rule 4 -1 A.M. to 7 A.M. Free air for 
distance work of all kinds. 

Rule 5 -The above includes all classes 
of stations -spark, C.W., I.C.W. and radio- 
phone. 

Rule 6- Radiophone broadcasting of 
speech and music is to stop at 9.50 P.M. 

Rule 7 -All work by general or restricted 
amateur stations will be done by wave- 
lengths not exceeding 200 meters, and 

' with a proper legal decrement. 
Rule 8 -All stations must be operated 

on reduced power whenever possible to 
avoid unnecessary interference. 

Rule 9-Spark stations in calling will 
transmit the call of the station wanted 
three times and sign off three times -no 
more -with two minute intervals between 
calls. 

Example -213K, 2BK, 2BK de 2JU, 
2JU, 2JU. 

If a station called does not answer after 
having been called three separate times, 
do not repeat the call for 15 minutes. In 
answering calls, make the call letters of the 
station which has called three times, sign 
the letters of the station called once, and 
end with K. 

Example -2JU, 2JU, 2JU, de 2BK -K. 
This procedure should be followed both in 

long- distance and local work. C.W. sta- 
tions when calling other stations, are al- 
lowed a double- length call. Call three 
times, sign three times, call three times, 
sign three times. 

Rule 10 -No station should transmit un- 
less the operator is sure other near -by sta- 
tions are "clear." 

Rule 11- Instructions for routing traffic 
will be issued by the Traffic Supervisor 
according to . conditions, but as a general 
rule traffic should be relayed to the sta- 
tions best equipped or situated to handle 
it. 

Rule 12 -The International abbreviations 
must be used whenever possible. Conver- 
sations should be brief. 
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the first meeting, at which the following officers 
were elected: President, F. W. George; vice - 
president, G. A. Threader; secretary, R. Ansell, 
and treasurer, C. Howarth. 

Code practice and lectures are now being given. 
Communications from other clubs are invited. 
Address them to the secretary, R. Ansell, 105 On- 
tario St., St. Catharines, Ont., Canada. 

TUALATIN RADIO ASSOCIATION 
The Tualatin Radio Association, with headquar- 

ters at Cornelius, Oregon, was recently organized. 
Officers are: Roy Hughes, president; Jessie Wat- 
son, vice -president; Leslie Long, secretary- treas- 
urer; Frank Hargrave, sargeant -at -arms. 

Lessening of interference and encouragement of 
C.W. transmission were the principal reasons for 
organizing. 

ROSELLE PARK AMATEURS FORM RADIO 
CLUB 

A large number of enthusiastic Roselle Park 
wireless amateurs, eager to promote more inter- 
est in the wireless game, together with establish- 
ing closer friendly relations recently assembled 
at the home of Russell T. Fink, with the idea in 
view of organizing a club. 

The meeting was called to order at an early 
hour, when the possibilities, advantages and edu- 
cational benefits derived from an organization of 
this character was a long and eagerly discussed 
topic. Mr. Fink, the proposer of the club, gen- 
erously offered the use of a finely furnished and 
fully equipped building as the club's headquarters. 
The offer was accepted and a vote of thanks tend- 
ered the donor. On the ground floor is a fully 
equipped machine shop, while the second story 
is given over to a large meeting hall and lounging 
room. A large, fully stocked bookcase, located 
at one end of the room, comprising nearly every 
radio publication in existence, is part of this 
room's equipment. Thus members will be able to 
obtain any data pertaining to radio which may 
have been published months ago. 

Numerous excellent ideas and suggestions were 
offered by Robert H. Horning and were met with 
much favor and approval. After various other 
questions relating to radio were discussed, the 
Roselle Park Radio Association was born. The 
nomination and election of temporary officers fol- 
lowed. R. T. Fink was unanimously elected as 
the organization's president, while Robert H. 
Horning was elected to fill the vice -president's 
chair. The election of Charles A. Reberger as 
secretary- treasurer next followed. 

In the near future, members of the club will 
construct a ,A-K.W. telephone outfit and a spark 
set of probably similar power. The antenna, 
which will be used, is one recently constructed 
by the president, and the distance between masts 
measures nearly 150 feet. In height, it towers 
almost 100 feet above the ground. It was also 
planned to install a piano in the building for the 
pleasure of the members. In the future, various 
radio organizations will be extended an invitation 
to inspect the elegant clubhouse of this new club, 
which promises to be one of the most thriving in 
the State of New Jersey. It was planned to later 
become affiliated with the Union County Radio 
Association, but this question was left until the 
next meeting, to be decided upon. All interested 
residents are invited to write to the secretary 
for full information regarding dues, meeting nights, 
etc., or by getting in touch with 2BCC or 2KK. 
The secretary's address is 423 Willow Ave., 
Roselle Park, N. J. 

RADIO CLUB OF LONG ISLAND 
The Radio Club of Long Island held its first 

meeting Tuesday evening, Oct. 4, and looks for- 
ward to a successful and interesting season. Sev- 
eral matters of vital importance to all amateurs 
were taken up, also the forming of a code class. 
All amateurs are cordially invited to attend our 
meetings on the first and third Tuesdays of every 
month, at Schoeck's Hall, Broadway and 14th Ave., 
Astoria, L. I., at 8.15 P.M. For further infor- 
mation, address E. Fenn, 241 W. 109th St., New 
York City, N. Y. 

GREEN BAY RADIO CLUB 
The Green Bay Radio Club has recently been 

organized here and promises to become a flourishing 
institution. The club has been formed for the 
purpose of creating an interest in radio teleg- 
raphy and to encourage and help amateurs in this 
district. 

Several prominent Green Bay business men are 
associate members of the Club. Due to the efforts 
of Mr. Julius E. Kaye, financial assistance has 
been secured, and the success of the club in a 
large measure is due to this aid. 

A powerful radio station is now being construct- 
ed, and it will be completed in one month. The 
officers of the club are: Milan Boex, president; 
Willard E. Jones, vice -president; Gordon H. 
Brozek, secretary -treasurer. All correspondence 
should be addressed to the secretary- treasurer at 
514 Northern Ave., Green Bay, Wisconsin. 

(Continued on page 4431 
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THIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we tall 
only publish such matter of sufficient interest to all. 
1 This Department cannot answer more than three questions for each correspondent. 
2. Only one side of the sheet should he written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 
I. Sketches, diagrams, etc., must be on separate sneets. This Department does not answer questions by mail free of charge. 
4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. If, however, questions entail considerable research work, intri- 

cate calculations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge. 
You will do the Editor a personal favor it you make your letter as brief as possible. 
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DE FOREST BUZZER RADIOPHONE 
(273) Reonard Tulouskos, of Chicago, Ill., 

writes: 
Q. 1. Please publish a hook -up of the DeFor- 

est buzzer radiophone. 
A. 1. This hook -up appears on this page. 

AERIAL DESIGN. 
(274) Norman L. Rowe, of Jersey City, N. J., 

desires an answer to the following question: 
Q. 1. What length should an inverted "L" 

type of aerial be, which is 60 feet high and 
composed of three wires spaced 3 feet apart, used 
in transmitting and receiving on 200 meters? 

A. 1. This aerial should be about 70 feet long. 

AMPLIFIER CIRCUIT 
(275) Charles E. Beckwith, of Pullman, Wash., 

wants to know: 
Q. 1. Some amplifier circuit diagrams show a 

condenser in the grid circuit of each amplifier bulb, 
while others do not. Which is the better prac- 
tice? 

A. 1. A condenser is not necessary, and is 
often detrimental in the grid circuit of an audio 
frequency amplifier. 

Q. 2. I have one of the old style tubular Audio - 
tron detector tubes, which emits a low pitched howl 
when tuned to the critical point for telephone re- 
ception, but if tuned above this point, it is per- 
fectly quiet. 

A. 2. It is difficult to say why your tube howls 
at a certain wave -length, without knowing 
the characteris'iCS of your set: it may be 
caused by the internal capacity of the tube 
which causes it to oscillate at a certain 
wave -length. You might also try different 
values of grid leak and condenser, and 
vary the plate voltage. 

Q. 3. What size of variable condenser 
would you recommend for bridging across 
the phones? 

A. 8. A .0005 mf. or .001 mf. condenser 
is suitable for shunting the telephones. 

RECTIFIER CONSTRUCTION 
(276) William Feustel, of Passaic, N. 

J., sends the following inquiries: 
Q. 1. Where can I buy the lead and 

aluminum plates used in the rectifier shown 
on page 201 of the September, 1921, issue 
of RADIO NEWS. 

A. 1. We suggest that you communi- 
cate with Patterson Brothers, 27 Park Row, 
New York City, N. Y., for this. 

Q. 2. Where can I get a loud speaker, 
without the mechanism? 

A. 2. Almost any phonograph house 
could supply you with one of these. 

Q. 1. What is the best value of capacity for 
the aerial, secondary, telephone and grid con- 
denser, and what is the resistance of the grid 
leak in a circuit using a C300 tube? 

A. L The aerial condenser should be .001 mf.; 
the secondary condenser, .0005 mf; the telephone 
condenser, .002 mf.; and the grid condenser, 
.00025 mf. The grid leak should be of about 

megohm resistance. 

AMPLIFIER. 
(280) Bob Okell, of Bloomington, Ill., would 

like some information: 
Q. 1. What number of stages of amplification 

is most practical for an amateur station? 
A. 1. Two stages of audio frequency ampli- 

fication are quite satisfactory for an amateur sta- 
tion. 

Q. 2. Will four to six stages give much trouble 
from howling? 

A. 2. Yes, howling would be evident if more 
than three stages of audio frequency were used 
with efficient transformers. Some steps of radio 
frequency amplification may be used before de- 
tection. 

AMATEUR SET. 
(281) Walt Bryant, of San Diego, Calif., sends 

in a hook -up and asks: 
Q. 1. Is the accompanying hook -up practical 

for an amateur station? 
A. 1. Yes, but the value of plate inductance 

should be adjusted for each wave -length. 

This Radiophone Uses Only Two Six -Volt Batteries 
Supply, The High Tension is Obtained Through 

Transformer, and Rectifier Tubes. 

INDUCTANCE FORMER 
(277) George Williger, of Erie, Pa., asks for 

this information: 
Q. 1. I am making coils and would like to 

know which are the better, wooden, or cardboard 
tubes, 

A. 1. Thick shellacked cardboard tubes are 
better. 

Q. 2. Does the book, "A Thousand and One 
Formulae" tell how to find the wave -length of 
coils and other instruments? 

A. 2. No, see the "Wireless Course in 20 Les- 
sons," published by the Experimenter Publishing 
Co. 

RECTIFIER. 
(278) J. D. MacGregor, Jr., of Stamford, Conn., 

would like us to tell him: 
Q. 1. In the article, "A and B Batteries on 

110 Volts A.C.," which appeared in the September 
issue of RADIO NEWS, the author did not state 
how much ammonium phosphate to use in the 
solution for the rectifier; please tell me what 
solution to use. 

A. 1. The solution of ammonium phosphate is 
a saturated one. 

CAPACITIES. 
(279) Robert Topp, of Syracuse, N. Y., wants 

to know: 

as 
a 

DIRECTIONAL EFFECT OF 
AERIALS. 

(284) Harry C. Wirth, of New York City, 
wants to know: 

Q. 1. What is the directional effect of a "T" 
aerial and an inverted "L" type? 

A. 1. The range obtained with a "T" aerial 
is greater in the direction of the ends of the 
flat top. With the "L" type, the range is greater 
in the direction of the lead in. The longer the 
flat top and the lower the aerial, the more is the 
directional effect increased. 

Q. 2. Is there any difference in the directional 
effect when receiving and when transmitting? 

A. 2. The directional effect may be observed 
at the reception as well as transmission. How- 
ever, it is not so marked when receiving only. 

POWER TRANSFORMER FOR 
RADIOPHONE. 

(285) Paul Glen, of Jersey City, N. J., re- 
quests a reply to the following: 

Q. 1. Could I use a step -up transformer de- 
livering about 250 volts to be used with the 
radiophone set as described in the March, 1921, 
issue of RADIO NEWS? 

A. 1. Yes, if you use a transmitting tube such 
as a radiotron U.V. 202, and providing the trans- 
former has a center tap, and is to be used with 
rectifier tubes. Otherwise, two transformers 
should be used with primaries in parallel and 

secondaries in series, the middle connec_ 
tion being the center tap. 

Q. 2. Would such a set receive phone signals? 
A. 2. Yes. 

AERIAL WAVE- LENGTH. 
(282) W. E. Lavender, of Nashville, Tenn., 

writes: 
Q. 1. What is the natural wave -length of an 

inverted L, four -wire aerial, the wires being 75 
feet long, 20 feet high and 2 feet apart? 

A. 1. The natural wave -length would be about 
146 meters. 

Q. 2. What is the wave -length of an inverted 
L, four -wire aerial, wires 2 feet apart, 75 feet 
long, one end 25 feet high, the other end 80 feet 
high? 

A. 2. The wave -length in this case would be 
about 137 metters. Of course the wave -length is 
effected by the surroundings of the aerial and may 
vary if the latter is erected on a building, or 
ever trees, etc. 

RADIO DICTIONARY. 
(283) Theodore Breyer, of New Philadelphia, 

Ohio, has sent the following query: 
Q. 1. Where can I obtain a complete radio 

dictionary which gives the technical terms used in 
radio telegraphy and telephony? 

A. 1. A dictionary of the terms used in radio 
may be obtained from the Wireless Press, 326 
Broadway, New York City, N. Y. 

t 
S 

Power 
Buzzer 

SHIELDING OF PANEL. 
(288) Mr. R. E. Fellows, of Cleve- 

land, O., wants to know: 
Q. 1. Can a good ground be obtained by 

burying 24 feet of sheet copper 10 inches 
wide, edgewise, in a trench two foot deep? 
A. 1. Yes, this would constitute a good 
ground, especially if buried in a damp 
place. 

Q. 2. Does backing the panel of a sen- 
sitive receiving set with sheet copper and 
grounding same, eliminate capacity ef- 
fects of the operator's body? 

A. 2. Yes, this shielding of the panel 
is very efficient to prevent capacity ef- 
fect from the operator's hand when tun- 
ing. 

Q. 3. Will the DeForest .0005 con- 
denser work efficiently as a grid condens- 
er in connection with the Radiotron or 
Cunningham tubes? 

A. 3. Yes, this would be a good grid 
condenser. 

I.C.W. TRANSMISSION. 
(287) J. G. Schroeder, Wiener, Nebraska, wants 

to know: 
Q. 1. What would be the average range of an 

I C W tube transmitter using two Radiotron 
power tubes U.V. 202? 

A. 1. Using a good aerial and counterpoise, 
with 350 to 400 volts on the plates, the range 
may be 80 to 100 miles under good conditions. 

Q. 2. Would four tubes double the range us- 
ing I C W and same tubes? 

A. 2. No, not quite double it. but increase it 
about y to 3/s the former value. 

Q. 8. Is it necessary that a counterpoise ground 
be insulated? 

A. 3. Yes, a counterpoise should be as well 
insulated as the aerial. 

SPARK COIL C.W. SET. 
(288) W. P. Taysitor, of Millville, N. J.: 
Q. 1. Can the C.W. set, described by Mr. 

Pruden in the November. 1920. RADIO NEWS, be 
used as a phone set by inserting a microphone? 

A. 1. No. 
Q. 2. Where can a spark coil. used in the 

above set. be bought? 
A. 2. You can build such a coil by using the 

primary from a 54 inch spark coil, with the sec- 
ondary of a 4 inch spark coil. which may be 
obtained from the Electro Importing Co., N. Y. C. 
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WM. J. MURDOCK CO. 

THE NAME IS 

CHELSEA, MASS. 
A GUARANTEE 

MADE BY MURDOCK 

REAL RADIO RECEIVERS 
MURDOCK No. 56 

DOUBLE SET 

2000 OHM 3000 OHM 

$5.00 $6.00 
RELIABLE SERVICE - - UNEQUALLED VALUES 

GUARANTEED TO SATISFY 

MADE BY MURDOCK 

VARIABLE CONDENSERS 
PANEL TYPE 

43 PLATE 
.001 MFD. 

23 PLATE 
.0005 MFD. 

#3660 $4.00 #3680 $3.25 
#3661 $4.25 #3681 $3.50 
#3662 $5.00 #3682 $4.25 

FRONT MOUNTING TYPE 
#366 $4.75 #368 .. $4.00 
#367 $4.50 

#368 

MADE BY MURDOCK 

RHEOSTAT No. 560 
BAKELITE BASE 

For 

BACK and FRONT CONNECTION 

With Dial $1.00 

Bulletin of other Murdock Radio Apparatus on Request 

WM. J. MURDOCK CO., 50 CARTER ST., CHELSEA, MASS. 
509 MISSION ST., SAN FRANCISCO, CALIF. 
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Tacce this Short Cut to 
Accomplish Your Ambition 
The field of electrical engineering offers wonder- 
ful opportunities for trained men to direct and 
carry out great industrial and commercial projects. 
Study here. Rcceive a thorough training. Be- 
come an Electrical 
:Engineer 

with B. S. Degree in 3 Years 
A faculty of speciali,ts is leading hundreds of 
ambitious young men to sure success. Why not 
you ? Full provision is made for making up 
deficient high school credits. Don't delay action - 

Mail the coupon now, for full details. 
Winter Term Opens Jan. 3d 

CJCHCAL of ENGINEERING of Milwaukee 
Dept. R1 -42 -373 Broadway, Milwaukee, Wis. 

Please send me your free illustrated catalog 
on Electrical Engineering without obligating nie 
in any way. 

Address 

Town 

Age 

State 

Education 

Actual Size 

For mounting on wireless apparatus. Solid brass. Double: 
complete. I doz s5 /-d. 2 s8 /-cl postpaid. Trade supplied. 
Dept. R. 614 Old Ford Rd. Bow., London, Eng. 
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High Voltage Dynamos 
(Continued from page 395) 
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considerable resistance when they short - 
circuit two or more segments of the com- 
mutator and thus reduce flashing and spark- 
ing. In the case of the dynamotor, the arma- 
ture and field should be selected so that the 
armature will have sufficient space in the 
slots to contain the motor and dynamo wind- 
ings. In other words, a Soo watt machine 
which might have been a motor, may be re- 
designed to contain both motor and dynamo 
windings on the armature, but having a rat- 
ing of approximately 250 watts each. The 
armature coils are wound the full length of 
the core slots one over the top of the other. 
as shown previously. Each winding should 
be completed before the other one is started, 
and suitable insulation placed between the 
windings. 

At Hg. 8 a circuit is shown for an in- 
verted rotary converter. Oftentimes radio 
and electrical experimenters desire to ob- 
tain sine wave alternating current from 
D.C. service mains. This is easily accom- 
plished by connecting two wires from dia- 
metrically opposite segments of the com- 
mutator on a D.C. motor, for example, and 
arranging these two leads, as shown, to con- 
nect up with two slip rings, which are 
usually placed on the opposite end of the 
armature shaft to that occupied by the com- 
mutator for convenience sake. If there is 
room between the commutator and the bear- 
ing, the slip rings may be placed on a fiber 
drum or disk alongside of the commutator. 
The two slip rings may be cut out of brass 
sheet and screwed to a thin fiber disk so as 
to occupy very little space, as shown at 
Fig. 8 -A. If the slip rings are placed on 
the pulley end of the armature, as shown at 
Fig. 8 -B, the two lead wires from the A.C. 
slip rings are usually secured in two slots, 
as shown by the dotted lines, and are then 
connected to the two armature coil leads. 
18o degrees apart, or they may be soldered 
to diametrically opposite commutator seg- 
ments. 
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Q. S. T. 
When you decide to study wireless keep 

the fact in mind that the Mass. Radio and 
Telegraph School has graduated more 

First Grade and First Class Commercial 

operators during the last ro months than 

any other Radio School in New England. 

Sales C -W Service 
We specialize in C.W. installation and carry 

a complete line of supplies and apparatus. 

Being a school, we know the latest in C.W., 

and have a staff of experienced techni- 

cal men to solve your C.W. problems. 

You will find at our store the same high 

grade service that has earned for us the 

reputation among Radio men of being New 

England's leading Radio School. 
Open Monday, Wednesday and Friday even- 

ings until 9:80 P.M. 

AMATEUR CLASSES 44 -PAGE CATALOG 
Saturday 10 to 12 A.M. M' Sent on Request 

MASSACHUSETTS RADIO & TELEGRAPH SCHOOL, Inc, 
Formerly Boston School of 

18 Boylston Street 
R. F. TROP, Telegraph Director 

Telegraphy -Est. igo3. 

Boston, Mass. 
G. R. ENTWISTLE, Radio Director 
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fiy. 6 
High Voltage May be Obtained by Connecting 
Dynamos in Series and Running Them at the 

Same Speed. 

TABLE OF INSULATING MATERIALS 
From Wiener 

i Specific Disruptive 
Strength 

Limits, Practical 
MATERIAL in Volts Average 

per mil Volts Volts 
Thick- per per 
ness mil m.m. 

Asbestos loo- 180 125 5,000 
Asbestos, oiled 225- 490 300 12,000 Asbestos and 

Muslin, oiled 33o- 
Cotton, Single 

Covering (on 
wires) 26o- 34o 

Cotton, Single 
Covering, shel- 
lacked 340 - 370 350 14,000 

Cotton, Single Covering, 
boiled in par- 
affine . 380 - 

Cotton, D o u b l e 
Covering .. . 210- 240 225 

Cotton, Double 
Covering, shel- 
lacked 250- 300 275 10,000 

Fiber, vulcanized, 
red I50- 325 

Hard Rubber 900 -1,300 
Leatheroid 150- 25o 
Mica, pure, white 2,000 -8,000 
Micanite, Cloth 240- 590 
Micanite, Cloth, 

flexible 175- 310 
Micanite, Paper 390- 510 
Micanite, Paper, 

flexible 280- 390 
Micanite, Plate 940-1,X20 
Micanite, Plate, 

flexible, "A" 830 -1,040 
Micanite, Plate, 

flexible, "B " 575- 790 
Oiled Cloth (Cot- 

ton, Linen or 
Muslin) . 450- 65o 

500 375 15,000 

275 11,000 

480 400 1ó,00ó 

9,000 

200 
I,000 

175 
3,000 

300 

8,000 
40,000 

7,000 
I20,000 
X2,000 

200 8,000 
425 17,000 

300 12,000 
1,000 40,000 

900 36,000 

600 24,00o 

(Continued on page 444) 

.7xOCrPsor 
IoV/s. A.0 6o- _ 

/a-3raaARM. 
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S/ip 
Ainyr 

Bras brushes 

zA. Clop /cads in /zy 
i floc Dross 

of Vas. under ban Arc-maw, k de straws 

wire J/P /7lriy f /örp 

.f40 /Pry 
AClrod -í'Y9 BB $ellari/ 4n Sty F /9. dA 

A Rotary Converter May be Inverted, and De- 
liver A.C. When Supplied With D.O. Pig: Se 

Shows the Hook -up. 
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"ATLANTIC RADIO" NBOUVLELNIENR 

SACO CLAD (FIRTH) AUDIO FREQUENCY TRANSFORMERS 
are light in weight, small in size, and eliminate howling or tube noise,. The con- 
tinuous wall and core of laminated silicon steel ensures t00% magnetic efficiency. 
Throughout the 360 degrees the magnetic flux must pass through a perfect magnetic 
medium. This continuous wall of 3/16" laminated steel also serves as a perfect magnetic 
shield for the windings with the result that howling or squealing are absolutely elimi- 
nated. Recently a six stage amplifier was built using the SACO CLAD transformer 
with unbelievable results. There was an absolute lack of noise other than the incom- 
ing signals. SACO CLADS are easy to mount on any flat surface -two 3/16" holes 
are all that are necessary. Use SACO CLADS in your next two -stage amplifier unit. 
You will be surprised! 

Price, In Individual Cartons, $5.00 Include Postage 
pound 

MAG NA VOX 

U. V. 216 

U V. 217 

R. C. 

KENOTRON 

RECTIFIER 

U. V. 216, 20 watt, for use 

with Radiotron U. V. 202, $7.50 

U. V. 217, 150 watt, for use with 
Radiotron U. V. 203, $26.50 

PARTS FOR C. W. SET 
Operating directly from 110 V. 
A. C. Approximate range, 400- 
500 miles. Conservative range, 
250 miles. 

I "Acme" Zoo Watt Pow- 
er Transformer $20.00 

2 Radiotron UV2o2 5 
W a t t Transmitting 
Tubes 16.00 

2 "General Radio" Tube 
Sockets 3.00 

I "National" Rheostat, 3 
ohm, 6.5A 5.5o 

I "Tuska" 3- Circuit in- 
ductance . 12.5o 

3 Condensers 3.00 
I Grid Leak Io.000 ohms 1.25 
I C. W. Key 3.00 
I "Radiotron" M e t e r 

o- 2.5A., T.A.W. 5.00 
I B.D. Panel for meter 

(with pole and binding 
posts) 1.5o 

I Wood Base (Stained) 1.5o 

Complete Set of 
Parts. Ready to $72.25 Assemble, m' 

We have a liberal supply of the Radio Corpora- 
tion's new Instruction Book on C.W. Opera- 
tion, and will gladly send you a copy direct on 
receipt of 25 cents. 

R3 
RADIO 
TELEMEGAFONE 

The ideal loud 
speaker for re- 
ception from the 
new broadcast- 
ing station. 

X45 

WESTINGHOUSE RADIO 

EQUIPMENT 
Westinghouse Radio Equipment 
embodies the latest ideas in re- 
ceiving equipment, providing a 
most efficient set for telegraph and 
telephone reception over the ama- 
teur and normal ship wave -length 
ranges. 
Type R. A. Short Wave tuner, Style 
307189, responds to a wave -length of 
180 to 700 meters and is especially 
selective. Type D. A. detector -amplifier, 
Style 307190, combines a vacuum tube 
detector with a two-stage amplifier. Both 
units are mounted on Micarta panels 
attached to a polished mahogany cabi- 
net. Simple in deign -easy to operate 
-single -tuning circuit. Highly efficient. 
Type R. A. Tuner $65.00 
Type D. A. Detector Amplifier 65.00 
Type R. C. (Combination of above 

mounted in single cabinet) 125.00 

Ask for Special Westinghouse Literature 

ATLANTIC RADIO COMPANY, Inc. 
727 Boylston Street 
Boston 9, Mass. REQUEST "BULLETIN 14" 

Please include sufficient postage with all mail orders 

Branch: 15 Temple St. 
Portland, Me. 
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WELL TRAIN YOU FREE as Drafting Specialist 
Earn $35 to $100 a Week 

After you have completed our Course in Drafting 
(mechanical drawing), we'll give you free training 
in your choice of one of our courses in a special- 
ized, branch of drafting. 

WHAT YOU GET FREE 
We also furnish you free with complete drawing 
and drafting equipment when you enroll for our 
Course. Free consultation privileges at any time, 
during your course or after you've taken your 
position. We help you to get a position as drafts- 
man and send you free subscription to Draftsman's 
Publication, "The Compass." 
TREE BOOK -Write today for free book- "Your 
Picture in Drafting," giving aetails of our home 
study course in drafting and telling how you can 
qualify for a position paying $35 to $100 a week. 

ROY C. CLAFLIN, President 
COLUMBIA SCHOOL OF DRAFTING 

Dept. 1574, 14th and T Sts., N. W., 
Washington, D. C. 

CO- OPERATIVE 
PURCHASING 

THE Mutual pur- 
chasers s u p p l ies 

those who buy through 
it, practically every- 
thing radio advertised 
in this magazine. 
In addition to a fast ac- 
surate service, which is 
not equalled elsewhere, 
those who place their 
orders through the as- 
sociation secure consid- 
erable saving due to co- 
operative wholesale 
buying. 
You too can participate 
in these big savings. If 
you wish to buy radio 
materials of any popu- 
lar make send us the 
order and see for your- 
self how our claims are 
justified. If not at pres- 
ent in need of equip- 
ment send stamped ad- 
dressed envelope for 
detailed information. 

\MUTUAL PURCHASERS ASS'N. 
2 Stone Street Dept. R -47 New York 

3&aton 

Rabio & electric Co. 

ANNO UNCES 
the opening of their new store at 246 Green- 
wich St., near Park Place, New York 
City. 
This store will be under the management of 

B. K. Owen, formerly of 235 Fulton St., 

New York City. 

Radio Possibilities of the 
Tunear Rectifier 

(Continued from page 387) 

curve. I f the resistance is too small there 
is an enormous rise in plate current, the 
tube being operated in the region "AB," at 
which currents the tube is endangered. In 
other words the value of the series plate 
resistance is very critical and it is difficult 
to get the tube on the right part of the 
curve for oscillations. 

A better understanding of this situation 
is obtained by considering the following : 

When the tube is on the "B" curve, its 
characteristic is falling, Fig. 4. If a posi- 
tive resistance is placed in series with the 
tube, the total characteristic of the tube - 
resistance combinations is given by the sum 
of the individual characteristics of tube and 
resistance, and this is shown in Fig, 5. 

If the positive resistance is much larger 
than the tube resistance (in other words, if 
the positive slope of the resistance char- 
acteristic is greater than the negative slope 
of the tube characteristic) the total curve 
which is the sum of the two becomes a ris- 
ing curve and the circuit is stabilized. The 
value of the series resistance relative to the 
tube resistance determines the degree of 
stability, the greater the value the more 
stable the circuit. Thus even if the tube, 
with high resistance in series, does happen 
to come on the "13" curve, oscillations may 
not occur, due to the stabilizing action of 
the series resistance. Thus the difficulty in 
getting the Tungar rectifier to oscillate is 
that if there is resistance in the circuit the 
tube is made stable, or in some cases the 
arc may go out. If there is no resistance 
in the circuit, the currents in the tube are 
too high for operation. 

Very careful manipulation of this series 
resistance must, therefore, be made and 
by so doing it is possible to obtain 
a critical adjustment between the above 
two conditions where the tube oscil- 
lates. The circuit for oscillating is 
similar to that used with arcs and is 
shown in Fig. 6. The oscillating circuit 
"LCR" is shunted across the tube, and has 
in series with it a radio frequency ammeter 
of very low range, up to about 5o milliam- 
peres. "B" is the plate battery, "R8" the 
series resistance, "L," is an inductance used 
as a choke for keeping the battery current 
constant, "S" is the switch by means of 
which the filament circuit is opened for 
bringing the tube from the "A" curve to 
the "B" curve. Unless the values of "Ra" 
and "B" are very carefully adjusted, the 
oscillations will become unsteady. Even 
when they are so at the best, the oscilla- 
tions are difficult to maintain. However, 
the above shows that the tube can be made 
to oscillate at radio frequencies, and it has 
the necessary characteristic for this func- 
tion. 
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High Class Workmanship in 
Amateur Radio Apparatus 

(Continued from page 378) 
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rotor windings. On the panel, it will be 
seen that aluminum screens have been pro- 
vided to cut out the effect of "body capacity" 
while adjustments are being made. 

Vernier attachments have been provided, 
where any critical adjustment is necessary 
and the construction of the verniers is in- 
teresting in itself. The control knob and the 
little rubber tire, which is air -inflated, are 
mounted on the same axle and the rubber 
tire bears against the inner side of the dial. 
The only portion of the vernier which is 
visible from the outside of the cabinet is 
a small portion of the control knob. 

The rheostats which are of the same de- 
sign are marked in ohms. 
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Canadian Amateurs 
ATTENTION 

It will save you $$$$ to keep in 
touch with us. 

We give you QUALITY, SER- 
VICE, and a SQUARE DEAL. 

Brown's Famous Receivers 
used by, The Admiralty, Air Force, 
Foreign and Colonial Armies and Navies. 
Tests lately made show an efficiency of 
three times that of any other telephonic 
head gear. 
4000 Ohm 
8000 Ohm 2o.5e 

Shipping weight 2 lbs. 
Send .05c for our list 

$19.25 

THE VIMY SUPPLY CO. 
567 College Street TORONTO, ONT. 

AMPLIFY YOUR RADIO SIGNALS WITH 

Practical lns:ruments for Commercial & Scientific Purposes 
Super- Srnsltive Detectagraph Transmktter No. 2, 

Price $5.00 complote. 
Adjusted Model No. GO Horn, High Grace Loud 

Talking Receiver, Cord Plugs ami Desk Srand Base, 
Price $15.00 complete. 

Our New Special Loud Talking Receto 'r No. 23, 
Price $7.50. 

Detectagraph Rheostat, especially made for amplify- 
ing circuits, Price $2.00 complete. 
Write for our free descriptive new catalog showing our 
complete Super- Sensitive Hearing and Talking Devices 

G. BOISSONNAULT COMPANY (Inc.) 
25 Dey St., New York City 

Factory: White-stone. L. J 

THE NEW AJAX LEA;NER STSET 

Battery, key and the Ajax adjustable "Hytone" 
buzzer in a neat case 
"It fits the pocket." 

With code and instructions all complete. 
PRICE $2.50 (we pay postage) 

Take it with you; practice anywhere; follow 
that impulse, send NOW. 

AJAX ELECTRIC CO. 
Palmer St., Cambridge 38, Mass. 

GET YOUR ORDER IN FOR 
THAT NEW ;APPARATUS BE- 
FORE THE CHRISTMAS RUSH 

ORDER NOW 
LOOK AT THESE BARGAINS 

Regenerative set parts complete $21.00 
N. P. Switches l'r /p" Radius .48 
Bakelite Dials, 3" 1.00 

Audion Control Panels 5.50 
Contact points N. P., par doz .40 

.NEWARK WIRELESS EXCHANGE 

87 Halsey Street Newark, N. J. 

MAGIC MONEY MAKER 
A MYSTIFYING NOVELTY 

With a Solid Brasa Stamp 
you apparently stamp from 
plain tin discs brand new 
dimes -carry it in your pocket 
and mystify your friends- - 
Complete apparatus and full in- 
structions 25 cents. Big illus- 
trated catalog of Magic Tricks, 
Illusions, Novelties, :ekes 
Mindreading Included free oef 
charge. Send a quarter today. 

HEANEY MAGIC CO. 
Desk S Berlin, Wisconsin 
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Variometer 
Type M. V. G. 

:. ,: .... °: .. ,fR.:-.. 
- 1.,'' :ñ. 

New Moulded Variometer 
True to the Thousandth of an 1 nch 

This variometer was unquestionably the feature of the Chicago Show. The compact- 
ness and neatness give instant appeal to discriminating users. We claim that if 
anyone will go to his dealer, take one of these variometers in his hand, and operate 
it, he will instantly recognize its superiority thru its compactness, sturdiness, neat- 
ness, and absolutely correct weight. He will want to buy at once. Constructed for 
either table or panel mounting. Fitted with /" rod for dial. Overall size 
4/ "x4/ "x23 ". Wave length 150-750. Price $6.50. 

Switch Arm Type S. A. 3 
Price $ .6o each 
Knob-i%" Knurled Bakelite 
Lever-1%N Phosphor Bronze 

Nickeled 
Bushing -to fit up to /" panel 

Type S. A. z Price $ .5o each 
Same as above with 1" knob 

Vario- Coupler 
The same inherent precision of manufac- 
ture, the same sturdiness, compactness, 
and neat appearance make this Vario- 
Coupler a fit companion for the M. V. G. 
Moulded Variometer. For either table or 
panel mounting. Size of base 5x5, height 
4W. Tapped for single turn variation cov- 
ering entire range. Green silk wire. Price 
$5.00. 

If your dealer does not carry them, write us, giving his name. 
Dealers: Order at once -the demand is big. 

Switch Arm Type S. A. 4 
Price $ .6o each 
Knob-0/4" Fluted Bakelite 
Lever-1'A" Phosphor Bronze 

Nickeled 
Bushing -to fit up to /" panel 

Type S. A. 2 Price $ .5o each 
Same as above with 1" knob 

THE MARSHALL - GERKEN COMPANY 
MANUFACTURERS AND JOBBERS 

31 Radio Building Toledo, Ohio, U. S. A- 

www.americanradiohistory.com

www.americanradiohistory.com


412 

RADIO SERVICE 
Apparatus of Merit 

A real efficient inductance, wound 
on a slotted Formica form, 4%" 
diameter of 31 turns of Number to 
hard drawn copper wire. Supplied 
with 3 special clips making adjust- 
ments variable to any fraction of a 
turn. Suitable for panel or bench 
mountings. Materials and work- 
manship the finest obtainable. 
Type S50 Inductance, price $8.50 

C.W. Mica Grid Condenser, mounted 
(stands 1,800 volts) 1.00 

C. W, Navy Type Filament Control 
Rheostat 2.00 

Lower Prices on V. T. Sockets. 

Type 510 Single Socket $ .90 
Type 83 Double Socket 2.25 
Type S4 Triple Socket 3.25 

R a d i o Service 
sockets have hard 
drawn aluminum 
shells, machined 
bakelite base s, 
heavy phosphor 
bronze contact 
springs, and metal 
parts nickel plat- 
ed. 

RADIO SERVICE SMALL PARTS 
Type 815 -.0005 Grid Condenser 35c 
Type S18- .00025 Grid Condenser 85c 
Type S16 -.002 Receiving Cond 35c 
Type S30- Combination Grid -leak Con- 

denser 60e 
Type S26- Nickeled Binding Post 12e 

Type 517- Nickeled Crystal Cup 25c 
Type S21- Super -sensitive mounted 

Galena Crystal 50e 
Type S28 -3 in. Metal Dial, dull black 

finish 30e 

Six grid leaks for the price of one `_ 

Too S40 leak 0 to 3 meoohm in %a mevohm 
steps. bakelite mounted and moisture proof, 
for only 750. 
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--p. THE SENSATION OF RADIO 4-- 
THE LITTLE WONDER PORTABLE RADIO SET, that 
you saw in the "movies, the daily papers, etc. Simple 
to install and operate. Just connect your aerial, ground 
and phones and you are ready to receive wireless tele- 
graph or telephone messages and music. 

A truly wonderful set within the reach of all. Over 
1.000 of these sets are in service and all giving complete 
satisfaction. 

Type S8 (as Illustrated). Price $7.50 
Type S8 with Murdock 2000 ohm headset 11.50 
Type S8A complete (incl. 75 ohm phone, aerial, Insulators 

blue print and Instruction book) 12.50 
Type SOB complete, but with Murdock 2000 ohm double head- 

set 15.50 

Radio Service Apparatus may be obtained at all 
reliable dealers or sent direct to 

you on receipt of price 

RADIO SERVICE C, MFG. CO. 
SALES DIVISION 

110 WEST 40th ST., NEW YORK CITY 
FACTORY 

LYNBROOK, L. I 

Message Blanks for Radio Men 
RADIOGRAMS 

Message blanks for recording ordinary radio messages. Size 54 x 81/2 inches. 100 sheets to pad. Price, 30e 
per pad; $2.70 for 10 pads. Postpaid. 

RELAY RADIOGRAMS 
For the radio man desiring to keep an efficient record of all his station's relay traffic, Relay Radiograms 
offer the logical and economical method. Size 51/2 a 81 inches. 100 sheets to pad. Price. 35o per pad; 
$3.15 for 10 pads. Postpaid. 

RADIO -POSTALGRAMS 
Something new. A message blank printed on a government postal. When you receive a message for some 

out -of -town friend who is not equipped with radio or telephone, forward it to him on a RADIO- POSTAL- 
GRAñL Price, 25 postals, 50e; $1.70 per 100. Postpaid. 

Send in your order now. We will ship it C.O.D. with privilege of inspection. 

AMERICAN RADIOGRAM COMPANY 
305 Broadway Dept. R -2 New York, N. Y. 

READ the CLASSIFIED ADVERTISEMENTS on PAGES 

468 -470. YOU'LL FIND MANY GOOD THINGS THERE 

Radio News for November, 1921 

The Radio Compass 
At Sea 

(Continued from page 380) 
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the signals in the usual manner, for maxi- 
mum signal strength, with the bulb oscillat- 
ing, then throw your aerial switch out, thus 
disconnecting the main aerial, and bring 
your loop into the circuit by means of the 
D.P.D.T. switch, which connects one ter- 
minal of the loop to the antenna binding 
post of the tuner and the other to the 
ground terminal of the tuner. Retune the 
primary circuit for maximum signals, then 
rotate the loop until maximum signals are 
heard. Your pointer will now designate the 
direction of the transmitter, or its recip- 
rocal, as this type of compass gives bi -lat- 
eral bearings only. For example, if the 
pointer showed maximum signals to be dead 
ahead, it would also show maximum sig- 
nals exactly astern. Since in a complete 
reversal of the loop the pointer will show 
two maximum and two minimum signals, 
the effect of reversing the loop will be to 
change the direction of the current in the 
loop, but will not change the signal strength 
of the maximums or minimums. 

In actual practice it is the usual custom 
to find the two minimums as they are more 
sharply defined than the maximums. Ro- 
tate the loop to the left until the signals 
are just audible, then after noting the read- 
ing, rotate the loop back to the right until 
the signals are barely audible and note the 
reading. The point half -way between these 
two minimums is the direction of the trans- 
mitter. In taking bearings on shore sta- 
tions the Bi- lateral properties of the loop 
will not cause annoyance, as you always 
know your general direction of travel, but 
when working with ships you will meet 
with more difficulties. But in an emergency 
it is always possible to get the ship's to 
position and direction of travel. 

In actual experimental work at sea, I 
have found it convenient to keep a log of 
calls heard, their signal intensity from time 
to time, and their position reports when 
heard. When using the loop, be sure your 
aerial is not grounded, but merely left free. 
As in actual practice on the Jalapa, I found 
that the loop would not show the true direc- 
tion of the transmitter when the aerial was 
grounded, although the signal intensity was 
about twice that which was received with 
the aerial left free. This may have been 
due to the proximity of the loop to the 
aerial lead in, but it is best to wait until 
you can get a ship or land station in sight 
and then calibrate your loop for slight 
errors on different headings by verifying 
your bearings visually, before placing the 
loop in actual commission. 

The accompanying drawings should thor- 
oughly explain all details of construction 
and operation, and I feel certain that any 
time expended in loop experiments will more 
than repay the Radio operator. 

3 AMY East Lansdowne, E 

Pa. 
É 

(Continued from page 400) 
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current motor delivering about 450 volts. 
The filaments are lighted with A.C. using 
a step down transformer to io volts. 

The inductance consists of 31 turns of 
No. g wire on 5% in. bakelite form. 

The filter system is a double Acme choke 
coil and a 2 M.F. condenser. 

I would say in conclusion that I have tried 
all the popular circuits and find this one 
gives the best results on amateur wave- 
lengths. Radiation is .8 on C.W. and .6 
on modulation. 

R. W. SCARGLE. 
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ASSEMBLE YOUR RADIO 
Type 220 -Price $75.00 

Regenerative Tuner 
Wave Length Ranges 

180 -375 Meters 
375 -825 Meters 

Comprised of antenna variable, 
secondary variable, plate vario- 
meter, coupler, wave change 
switch. 

Price unmounted, $41.50 without cabinet, 

Unassembled Tuner Made of Tuska Parts 
The Tuska Moulded Variometers and Vario- 

coupler. Sold unas- 
sembled, without cab- 
inet at $27.50 

ILST OF PARTS 
2 Tuska Variometers .$12.50 
2 Tuska Dials 3.30 
1 Tuska Variocoupler 7.50 
1 Drilled and Engraved Panel 5.00 
2 Pair Brackets .70 
1 Switch .35 
6 Switch Points .35 
6 Binding Posts .72 
10 Feet Connecting Wire .08 

Total $30.50 

TYPE 223, $27.50 

TUSKA VARIOCOUPLER 
The Tuska Variocoupler is composed of 
moulded rotor, formica tubing, green 
silk wire and perfect mechanical con- 
struction. Primary 96 turns -Secondary 
45 turns. 

Price $7.50 

TUSKA KNOB AND DIAL 
For 3/16" or 1 /4" shaft 

Type 230- Price $7.50 Type 210 - Price $1.65 

Send 5 cents for our Bulletin No. 2 and Temporary Catalog 

THE C. D. TUSKA COMPANY 
265 HIGH STREET HARTFORD, CONNECTICUT 
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FEDERAL 
Super- Sensitive Head- Telephones 

No matter how favorable the conditions under which the 
message is transmitted -if the receiver is not capable of 
converting it into a clear readable message, it is not accom- 
plishing its purpose. 

Originally designed and built to meet the exacting require- 
ments of army and navy specifications. 

Head -Telephones 
are extremely sensitive, carefully matched in tone, and every 
part that enters into their construction is made and in- 
spected with the greatest care. 
No. 52 -W 3,200 ohm $10.50 each 
No. 53 -W 2,200 ohm 8.00 each 

Write for Bulletin No. 108 -WB. describ- 
ing latest C.W. and spark transmitting ap- 
paratus, receiving equipment and parts, 
together with our standard line of Radio 
accessories. - E 

m l I IIIi Inl I Il I l l I I IIII I I II I tllImr 
FEDERAL TELEPHONE & TELEGRAPH CO., Buffalo, N. Y. 
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PRICES CUT IN HALF 
We have purchased the entire stock 

of The Radio Apparatus Co., includ- 
ing a considerable number of their 
famous 6A and 5C Receiving Trans- 
formers. These instruments are 
known around the world and have 
been giving wonderful satisfaction for 
years. 

In order to get business started we 
have decided to sell these instru- 
ments for a time at prices that are 

below the cost of production. 
The Model 6A shown in cut has genuine mahogany cabinet and nickel plated metal parts. It sold 

last year for $29.50. We are now offering a limited number for $14.í5 each. The Model 5C is the 
acme mechanically but has imitation mahogany eabinet and brass metal parts. It sold last year for 
524.50 and the price for this sale Is $12.21. 

Both instruments are wound to receive up to 4000 meters. Don't delay if you want to get one 
of these wonderful bargains. Bead money order sr cheek 

AMERICAN BRASS PRODUCTS CO. Radio Division Pottstown, Penna. 

Have your read the Yrst issue of PRACTICAL ELECTRICS now on the news stands./ If not, 
get a copy today and you will thank us for reminding you. 

Radio News for November, 19 21 
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É An Ideal Radio Service I 
(Continued from page 382) 

be gained by the patrons of such a store, 
for, in addition to learning of the newest 
forms of radio equipment, it is possible to 
try them and make comparisons with other 
apparatus, with which they are familiar, 
thus guiding themselves intelligently in their 
expenditures. 

Handbooks as well as current radio mag- 
azines are to be found on the table and, 
when a circuit has slipped from one's head, 
it may usually be found in one of the books. 
Then, again, there are many advantages 
which are gained by the store which uses 
such a system, for it stimulates a confidence 
in the store and the merchandise the store 
handles, which could not be fostered as well 
in any other way. It makes it possible for 
the store to come in for a number of sales, 
other than radio sales, by catering to the 
younger amateurs, who, when they hear that 
their mothers are in the market for electric 
washers or sewing machines, are prone to 
suggest the dealer who has enabled them to 
get the most out of their radio equipments. 

.nuou uuuuuununumnnnuuuuwuwuuuuuuunwunuuuruuuuuuuuuu 

New Form of Resistance 
for Grid Leaks 

(Continued from page 382) 

and depth of the strip remain constant or the 
width and depth can be varied to produce dif- 
ferent resistance values when the length is 
left constant. A variation of all three fac- 
tors, simultaneously results in the produc- 
tion of units of practically any resistance 
and a combination of units in parallel per- 
mits the use of any desired current to be 
passed through them. 

These units are to be had in two forms. 
As normally supplied the sheet of mica on 
which the deposit of precious metal has 
been made is protected by a second sheet 
of mica. Where the unit is to be mounted 
behind a panel or some other place where it 
is likely to be free from injury this form 
of unit is serviceable, but where it is to be 
exposed it has been found advisable to use 
a brass protecting case which allows the 
unit to be handled very roughly without in- 
jury. This may not be said of the other 
forms of resistances which are of the wire 
wound type and are commonly called "vitre- 
ous enamel units." 

We find that this unit is absolutely non - 
inductive and due to the fact that the thin 
layer of resistance metal is in a position of 
edge to edge the capacity is negligible and 
we approach as near as has so far been 
possible the ideal resistance. 

In actual working we find that the tern- 
perature co- efficient of the resistor metal is 
approximately that of copper. While this 
may appear to be a little high, the use of 
several units in parallel reduces the tem- 
perature rise to such an extent that the 
high temperature co- efficient is readily taken 
care of. 

This unit has met with great success in 
the rôle of a voltmeter multiplier. It has 
safely been operated up to temperature of 
300 degrees Fahrenheit. Similar units have 
even been used for years as heating elements 
in electric irons, curling irons and the like, 
though in these instances the metal deposit 
was somewhat heavier than is necessary for 
a grid leak. Here is a direct advance in 
the radio art. 

CAN'T KEEP A SECRET. 
D. Tector, to A. Battery : "The ampli- 

fier gets my goat." 
A. Battery: "Why ?" 
D. Tector : "He repeats everything I say." 

By R. I. TORAN. 
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Correct Accessories 
These selected accessories are sold by Radiseo 
agencies, under the Radisco guarantee, and 
are recommended for use with Radisco in- 
struments. 

Pacent Universal Plug 
Specially designed for radio work. Makes a 
permanent electrical contact with telephone 
cord tips or any solid conductors without 
soldering and without any special prepara- 
tion or tools. Universal usc. Price $2.00. 

Dubilier Universal Mica Condenser 
Uses dielectric of clear India ruby Mica. Com- 
pact, long- lived, universally useful. Capacity 
absolutely constant. Nine sizes, 1,000 volts 
each, ranging in capacity from .00025 to .01 
Mfd. Price $2.00. 

Corwin's Improved Switch Lever 
Brass shaft is moulded right into composition 
head. It can never work loose. Head is same 
material as standard Corwin Dial. All metal 
parts nickel- plated brass. Contact radius 13". 
Price 90 cents. 
Switch points, as shown, Brass finish, 35c. per 
dozen; Nickel -plated, 40e. per dozen. 

RADIO DISTRIBUTING CO. 
NEWARK, NEW JERSEY 
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RADISCO 
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THE RADIO DEALERS 
listed below are pro- 

gressive merchants. They 
are equipped to give you 
helpful advice and real ser- 
vice in selecting your radio 
equipment. As an indica- 
tion of their up -to -date 
methods, they carry a com- 
plete line of Radisco ap- 
paratus, including the new 
vario- coupler, Radisco Coils, 
Better "B" Batteries, Cor- 
win Dials, etc. Buy from the 
nearest Radisco agency, and 
be sure of satisfaction. 

ALBANY, N. Y. 
Shotton Radio Mfg. Co. 
8 Market St. 

ASHEVILLE, N. C. 
Hi -Grade Wireless In- 

strument Co. 
ATLANTIC CITY, N. J. 

Paramount Radio Supply 
Arkansas & Pacific Aves. 

fe 

7 ... _ 
voC./. 

BOSTON, MASS. 
Atlantic Radio Co. 
727 Boylston St. 

BROOKLYN, N. Y 
Kelly & Phillips 
312 Flatbush Ave. 

IWUREKA, ILL. 
Klaus Radio Co. 

KANSAS CITY, MO. 
McCreary Radio Supply 
4th and Delaware Sts. 

McKEESPORT, PA. 
K & L Electric Co. 
427 Olive St. 

NEWARK, N. J. 
A. H. Corwin & Co. 
4 West Park St. 

NEW ORLEANS, LA. 
Rose Radio Supply 
604 Gravier St. 

OMAHA, NEBRASKA. 
O. B. Radio Supply Co. 
406 Brown Building. 

NEW BRUNSWICK, N. J. 
Geo. N. DeLaplaine 
306 George St. and 
8th and Magnolia Sts. 

PHILADELPHIA, PENN. 
Philadelphia School of 

Wireless Telegraphy 
1533 Pine St. 

PITTSBURGH, PENN. 
Radio Electric Co. 
3807 Fifth Ave. 

PLAINFIELD, N. J. 
Paul R. Collier, 
154 E. Front St. 

PORTLAND, ME. 
Atlantic Radio Co. 
15 Temple St. 

PROVIDENCE, R. I. 
Rhode Island Electrical 

Equipment Co. 
45 Washington St. 

SCR ANTON, PENN. 
Shotton Radio Mfg. Co. 
P. O. Box 3 
Branch 8, Kingsbury St. 
Jamestown, N. Y. 

SEATTLE, WASH. 
Northwest Radio Service 
1637 Westlake Ave. 

WASHINGTON, D. C. 
Eastern Radio and Elec. 

Co., 1405 Florida Ave., 
N. W. 

Canadian 
MONTREAL, QUEBEC. 

J. B. Miller 
136 Vendome Ave., 

N. D. G. 
TORONTO, ONTARIO. 

The Vimy Supply Co. 
567 College Street. 

To Responsible Dealers : If 
you are in a town where 
there is no Radisco Agency, 
you will benefit by writing 
for the Radisco Plan. 

AIDISCO 
Your Assurance jSa tftzc ioi y Perform unce 
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899 BOYLSTON ST. 
BOSTON, MASS. 

TE 

l'1ST1 V 

TEL. 
BACK BAY 
59 64 

SPARK -- ARC -- VACUUM TUBE 
The Revised Examinations for Commercial Operators including ARC and VACUUM TUBE 1s carefully 
and fully covered by the Course of Instruction offered by the EASTERN RADIO INSTITUTE. Intelli- 
gent students INSIST on being taught upon ACTUAL apparatusl 

"The EASTERN RADIO INSTITUTE'S 2 K.W. 'ARC' " 
The EASTERN RADIO INSTITUTE is the OLDEST, LARGEST and BEST EtQUII'PED Radio School 
In New England. The Pioneer school that has always led the wayl Ask any man to Radio -he 
will tell you I 

New Students can begth to advantage In this Day or evening school on any Monday. 
REMEMBER: -Our ORGANIZATION with YEARS of PHENOMENAL EXPERIENCE and SUCCESS is 
behind every man who enrolls. Ask any man in Radio he will tell you! OVER 4000 satisfied graduates 
TELL OUR STORY BEST! Why not be one? 
Our Illustrated prospectus Is free. If you cannot visit the Institute send for one. 

F. D. PITTS, Director 

Quality Radio Equipment 
Doubleday -Hill "Federal" Headsets 

Very efficient -light weight -highly sensitive. Will meet 
the most rigid requirements. Both receivers paired by 
test. Ability to bring in weak signals clearly make them 
very popular with experimenters. 

2200 ohm D. -H. E. Co. "Federal" Q8.00 
Headset '`PP 

3200 ohm D. -H. E : Co. "Federal" @ 1 U 50 Headset 'P 
Each complete with 6 ft. moisture -proof cord. 

Distributors for Grebe, DeForest, Murdock, Signal, Chelsea, Magnavox and other highest 
grade Radio Apparatus. All sizes of Radfotron Vacuum Tubes always in stock. 

Mail orders promptly filled - Dealers -Write for Discount 

DOUBLEDAY-HILL ELECTRIC CO. 
715 Twelfth St., N. W., Washington, D. C. Radio Dept. -Desk B 719 -21 Liberty Ave., Pittsburgh, Pa. 

Radio News for November, 1921 
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ki2 BAK Tarrytown, N. Y. 
(Continued from Page 400) 
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The right top panel contains a special 
amplifying panel using a detector and one 
to five steps of amplification. A long wave 
of honeycomb coil receiver is to be mounted 
In the lower right hand, now blank, panel. 
All the panels are removable. 

The antenna consists of two iron sup- 
ports on which is supported a well insu- 
lated five -wire inverted L antenna 6o feet 
long. A counterpoise ground is used which 
is 4o feet below the antenna. It was 
noted that .4 more radiation was obtained 
using a counterpoise ground than the earth 
as a ground. 

The set is radiating one ampere on 200 
meters with 360 volts on the plate, taking 
175 M.A., using radiotron 5 watt tubes. 

Mr. Koenig is working out a C.W. trans- 
mitter that will work to good advantage 
on 200 meters ; he is also working out a 
small arc type transmitter to work on 
200 meters. 
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Let the Average Man Know 
( Continued front page 386) 
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reau's Hall of Fame before the end of the 
year. That would be a good ad. for radio 
and mean more sales, but that is nothing 
compared with the satisfaction a real man 
feels in being responsible for the success 
of a real boy. 

We need in radio a Mr. Vail, who will 
see that wireless can only become immense- 
ly big and profitable as it becomes a thing 
for the use of the average man. Not for 
occasional use like the telegraph or cable. 
not necessarily for private communication 
like the telephone, but for the reception of 
first -hand, authentic information from our 
Government and from all the world. 

We cannot get the average man int, 
radio without telling him how simple and 
easy it is to begin, and that it is not neces- 
sary for him ever to spend any more than 
he wants to. We must tell him that with 
a dollar's worth of apparatus he can heap 
at least one good station. If he lives out 
of range of a Government station, we must 
make good by relaying some good stuff to 
him. There is no great difficulty in that 
Every local dealer ought to maintain a 
transmitting station and broadcast at least 
one or two messages a day for his customers 
to pick up. That is a unique sort of ad- 
vertising which no other merchant can du- 
plicate. Such broadcasts might tell whether 
the trains were on time and whether the car 
that was to receive the farmers' calves wa, 
on the siding. 

Probably some radio advertisers think 
they have been talking to the average man. 
I suggest to them that they do what I did 
just now. T picked up several magazines - 
The American, The Atlantic Monthly, and 
RADIO NEWS-to see what their ads. said 
to the average man. 

In RADIO NEWS there were 120 display 
ads., not including those which were not 
directly reltlted to radio. Of these, I I i 

were technical, that is, they would have 
meant nothing to nie as an average man 
before T found out that radio was useful to 
me. Six were school ads., leading the 
reader to believe that he must go away 
from home to take a course, or take a long 
technical correspondence course at home, 
and that the only object is to get a job 
somewhere, go into a new line. Two were 
book ads., giving the impression that much 
reading is necessary before the average man 
can use radio. 

That was all, except one ad. offering a 
system for learning the International Morse 
Code, and that of course would appeal to 
the average man only after he had tackled 
radio. 
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Yes, it's true. Any amateur can now be an expert in C -W. You study 
the same famous C.W.C. course for which hundreds of operators have 
paid the regular price of $1o.00, absolutely FREE. The future of wireless 
is C -W and without a clear understanding of this subject you are only 

an ordinary experimenter. Spark stations will soon be a thing of the past. 
What will you do then? This course teaches you and we pay the cost. Learn 
thoroughly this fascinating subject. 

Be A Big Fellow in the C- W Came 
No one wants to be a back number in the new science -WIRELESS TELEPHONY. You don't have to be. Study 
in Wireless is success. We as dealers in standard wireless apparatus of every description realize that the 
future of wireless depends on operators like you. For this reason we are glad to help you. This offer is not to be 
measured in dollars and cents. Our business is constantly growing and gifts are not necessary. We know, however, 
that this assistance will result in developing you and increasing the efficiency of your station. 

Standard Apparatus At Standard Prices 
There is nothing difficult about your apparatus order. You order standard equipment from 
any standard catalog printed, whether it be on the Pacific Coast, Gulf of Mexico or New 
England. Order any apparatus of any description. We have it. Every piece 

guaranteed to be new and mechanically perfect. You Pay no more when you buy 
from us and the io complete C.W. Course Lessons are yours FREE. 

Your Friends Can Help You Get This Course 
If you cannot use $loo worth of radio apparatus all at once get your friends to 
send their orders along with yours. When you master this C.W. study your 

friends will be amazed at your knowledge. Be a leader. Repay them with advice 
for helping you get the course. Start now. Don't delay. This offer is 
limited. When it is over, the price will be $10 instead of FREE. Get busy 
today and send us your order. 

How to Send Your Order 
Use any standard catalog. Pick out the instruments you want. Send name, style, 
size (number if given), and manufacturers name of each. Use same prices quoted. When 

the total is $100 or over, send money or certified check to cover the amount. Your 
order is filled and sent, charges prepaid, and your course begins, the day we re- 

ceive it. 

RADIO EQUIPMENT CO 
630 Washington St., 

Boston, Mass. 

To Our 
Regular 

Customers 

KNOW! 
These Subjects 
Principles and Theory of 
C.W. -Best Results from 
Vacuum Tubes -Power of 
Any Bind Adapted to Any 
C.W. Set -Transmitting 
Circuits -How to Con- 
struct C.W. Set- Correct 
Values of Inductance, Ca- 
pacity, Resistance, etc. - 
Greatest Radiation and 
Longest Range -Hundreds 
of Other Subjects Illus- 
trated. 

You Learn 
at Our 
Expense 

With an added stook for this an- 
nouncement we are better prepared 
than ever to fill your requirements 
for smaller radio orders. Our 
service is of established reputa- 
tion. Order from any standard 
Radio catalog. Immediate ship- 
ments on guaranteed apparatus. 

SPECIAL OFFER 
With every order amounting to $100 of stand- 
ard radio equipment the Radio Equipment 
Co. will give ABSOLUTELY FREE 10 oom- 
plete printed lessons in elementary and ad- 
vanced C.W. This Is the famous C.W.C. 
course which includes literature, bulletins, 
charts, diagrams and a free consulting 
bureau to all members. Course to be 
mailed to you as you progress. This is to be 
determined by written examinations taken at 
frequent intervals. There are no restrictions. 
The first lesson accompanies your order. 

DO IT NOW! 
Supply Limited 
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QUALITY SERVICE 
We don't say that C.E apparatus is the only good 

radio equipment you can buy. But we do say that 
every piece of equipment in the C.E. line is made 
not just to sell but to serve. 

For instance, when you buy this Type Z. R. V. 
Variometer for $6.50 you know. of course, you are 
getting a variometer at a low price. But you can 
be sure -because it is a C.E. product -that this 
variometer at $6.50 will give you your full money's 
worth in satisfactory service. It affords a means of 
regulating inductance that you can depend on as 
permanently accurate. And its range of inductance 
is unusually wide -1.25 millihenry maximum to .1 
millihenry minimum. Brush connections enable the 
rotor to be continuously rotated without breaking 
connection. Another thing, the outer portion of this 
C.E. Variometer is of unit construction, a feature 
that prevents the troubles due to misalignment of 
bearings which so often happens when the outer 

element is made in two parts. 
Furnished unmounted. Ready 
for use either on table or panel. 

Then there is this C.E. Rotary 
Variable Condenser. It is a fact 
that way back in 1908 we built 
and marketed the first rotary 
variable condenser in this coun- 
try and have maintained leader- 
ship in high Quality ever since. 
Note for instance these quality 
features of our C.E. Model 43 
and 17 Rotary Variable l'onden- 

sers: Aluminum plates accurately punched with 
hardened dies -far superior to condensers with trou- 
ble making plates containing iron and steel. Both 
rotary and stationary plates are spaced with sepa- 
rators machined to an accuracy of one two -thou- 
sandth of an inch. The rotary plates are carried on 
a shaft made of finest tool steel mounted in a long, 
accurately machined brass bearing insuring perma- 
nently accurate adjustment and long life. The en- 
tire Condenser is enclosed in a cylinder of the 
clearest and toughest flint glass and has a pressed 
metal base and a top of specially moulded insulat- 
ing material highly polished. Readings are indi- 
cated on a black rotary dial with extension handle 
and sunken silver numerals and scale. Made in 
two sizes respectively equipped with 43 and 17 

plates. The capacity of the 43 -Plate Condenser is 

approximately .0008 M.F. and of the 17 -Plate Con- 
denser approximately .0003 M.P. The fine workman- 
ship and superior materials put into this C.E. Con- 
denser are apparent in its handsome appearance and 
efficient service. Yet it costs no more than many 
inferior condensers. We have never departed from 
our high standard to meet a price and will con- 
tinue to supply our cundensers as in the past with 
accurately machined individual separators, aluminum 
plates and all the other quality features which dis- 
tinguish them. Lower manufacturing costs, however, 
enable us to offer this C.E. Rotary Variable Con- 

denser at the new low prices 
quoted below. 

C.E. Rotary Var- Send 6 cents for the C.E. 
fable Condenser. Catalog showing our full line of 
43 -Plate ..$4.75 radio equipment- Hytone Trans- 
43-P I a t e. un- milting Sets, Oscillation Trans - 
mounted ..4.25 former, Regenerative Receiving 
17 -Plate ...$4.25 Sets, Radio Telephone Receiving 
I7 -P I a t e. un- Set. Two -Stage Amplifier, Wave - 
mounted ...$3.25 meter. Tesla Coils, Spark Dis- 

chargers, Keys, Instruments, ate., 
etc. 

C. E. Vario- 
meter, Type 
Z.R.V. Com- 
plete $6.50. 
Without knob 
or dial $5.75. 

C LAPP-EAST HAM COMPANY 
RADIO ENGINEERS and MANUFACTURERS 

120 Main Street CAMBRIDGE, MASS. 
California Representative: 

LEO J. MEYBERG CO., SAN FRANCISCO AND LOS ANGELES 127 -5 

Arnold Navy Model Loose Coupler Back to 
Pre -War Price, $15.00 

The most consistent piece of Radio Ap- 
paratus to hear the Wireless Telephone 
on without distortion. 

Range from 200 to 3000 Meters. 
AMATEURS, COMMERCIAL AND 

ARLINGTON 
use this Loose Coupler and the Arnold 
Audion Detector which sells complete with 
Batteries and Bulbs for $20 if you want 
results. But you must buy from the 
manufacturers to get these prices. 

:rder today. Prompt shipment prom- 
ised or send 3c stamp for Catalogue. 

J. F. ARNOLD, 2082 Lexington Ave., NEW YORK 
ESTABLISHED 1910 

FREE TO 
A BEAUTIFUL IF 

AND 
D SPLAY PANE 

DEALERS 

Showing our line of BINDING POSTS, SWITCH POINTS. ETC. Not only a guide in 

buying but a valuable selling aid. Write for particulars. 

AMATEURS, EXPERIMENTERS. Get our retail illustrated price -list. No charge. 

PREMIER DENTAL MFG. CO. Screw machine 
products 60 N. 2d St., PHILA., PA. 

Radio News for November, 1921 

There was a sensible little ad. offering a 
low- priced outfit to Boy Scouts, but it omit- 
ted the chief argument in favor of a Boy 
Scout's having a radio set, which is that the 
United States Navy expects him to be the 
connecting link between the Navy radio sta- 
tions and average folks, until radio sets be- 
come household utilities, the same as stove 
shakers. 

This advertising is all right for a tech- 
nical magazine and for the man who knows 
enough about radio to grasp what we are 
talking about, but if we stop there, who is 
going to start the fellows who look at the 
word "Radio" and sagely explain to their 
best girls that that is the stuff that French 
woman Whatsername discovered? 

Editorially, RADIO NEWS is much better 
adapted to the task of getting people in- 
terested in radio. Its articles for beginners 
are ideal to place in the hands of a man 
when he purchases his first outfit and be- 
gins to listen in. Dealers ought to reprint 
them and distribute them at cost or less. 

The American Alagacine, built for the 
average man, had not one radio ad. The 
ads. which it did carry afford some inter- 
esting comparisons. They left out technical 
details and made things simple and easy. 
For example, there was a revolver ad. Did 
it explain the relation between the pressure 
created by the exploding powder and the 
strength of the steel in the barrel ? Or 
trace the trajectory of a bullet from the 
muzzle to its mark ? It did not ! It just 
showed a picture of a man who had been 
robbed and tied up. It makes the average 
man feel that the same thing is likely to 
happen to him any day and that he must 
have a gun. It ignores the fact that, (if 
I have counted the incidents correctly) for 
every man who beats the crooks on the trig- 
ger at the crucial moment, there are two 
whose children kill somebody by fishing 
loaded weapons out of the bottoms of bu- 
reau drawers. The revolver ad. writer capi- 
talizes the very occasional incident far more 
cleverly, while the radio ad. man omits the 
big fact that radio contributes to the family 
welfare every day. 

Along with the fact that there was no 
radio advertising in the American goes the 
fact that it has a story in the same issue 
by a writer who tells the world that "QST" 
means : "Have you anything for me ?" It 
is a very little mistake in a corking good 
story which will give radio a big boost and 
I mention it only to make this point : that 
if the radio advertisers had been on the 
job, the one little mistake, which makes the 
radio man smile and the editor and writer 
sorry, would not have happened. The story, 
instead of being only an interview with a 
big man who specializes in radio might just 
as well have had the added punch of the 
personal experience of the writer in listen- 
ing to QST's. 

Could radio advertisers do anything better 
for the business than to get writers and 
editors -average men from the radio stand- 
point, though they may be distinguished in 
their respective professions -to sit down for 
an hour at least with the phones on their 
heads and the Bureau of Commerce "Q Sig- 
nal" card pinned to the wall, and hear what 
the average man may hear and enjoy? 

In the Atlantic Monthly a woman told 
the most remarkable radio experience I 
have ever read. She said that in Washing- 
ton she sat down at a radio receiver, 
brought in various arc stations and com- 
bined their notes to make harmonies. She 
did not say that they played tunes for her, 
but I received the impression that they made 
chords and everything. 

Well, maybe she did. I am always will- 
ing to give a lady the benefit of a doubt. 
But having myself brought in NSS on 
14,000, WSO on 17,65o, NFF on 13,600, 
NWW on 9,200, and various other C.W. 
stations on waves all the way from 2,500 
up, I am driven to the conclusion that if 
she did the stunt -getting them all at once 

(Continued on Page 424) 
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A DEPENDABLE RADIO 
TELEPHONE 

For the Amateur 
Here is the Complete Circuit-it Works- 

Look over our New Catalog, Select the Nec- 
essary Apparatus and Order it from 

your Nearest Dealer 

ANTENNA SERIES 
CONDENSER 

UC -1015 
Price $5.40 

MAGNETIC 
MO DULATOR 

UP -1346 
Price $9.50 

ANTENNA 
AMMETER 

UM -53Cí 

Price $6.00 

FILTER 
REACTOR 

OSCILLATION 
TRANSFORMER 

UL -1008 
Price $11.00 

TRANSMITTER 
GRID LEAK 

UP -1719 
Price $1.10 

O-500 MA. 
; /B 

011 

/hew Anl. 

M 

Sw 

POWER 
TRANSFORMER 

Radiotron Transmission combined with Ken - 
otron Rectification and Magnetic Modulation 

constitutes the ideal amateur set 

GRID 
CONDENSER 

UC -1014 
Price $2.00 

uooaqOoqo 
.- 

lo 

,tl2 5 /0 S voI/S ` 
JO- aorydes é 

FILTER 
CONDENSER 

FILTER 
CONDENSER 

RADIOTRON 
POWER TUBES 

U V -202 
5 watt output 
Price $8.00 

(One or two may be used) 

BLOCKING 
CONDENSER 

UC -1014 
Price $2.00 

KÉNOTRON 
Rectifier Tubes 

UV -216 
Price $7.50 each 

RADIO 
FREQUENCY 

CHOKE 
UP -1626 

Price $11.50 
UP -1368 

Price $25.00 
UC -1631 

Price $1.35 
UC -1632 

Price $1.35 
See page 15 of our cata- 
log for complete how-to- 
make-it instructions. 

The above circuit diagram is but 
one of many appearing in our 
new Catalog where the necessary 
apparatus for each circuit is 
clearly and accurately described. 
By following the advice given 
therein and purchasing the lead- 

ing items listed, the amateur is 
assured of the maximum effi- 
ciency at a minimum of power 
consumption. And remember, 
that the new Magnetic Modula- 
tor makes the operation of a radio 
telephone set exceedingly simple. 

If you live in the United States and have not already secured 
your copy of our combined instruction book and catalog, send 

25 cents today to 

SALES DIVISION, Suite 1802 

Radio of Corporation 
of .omerica 

7 YORK CITY 233 BROADWAY - NEW YORK CITY 
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MINIMMENEEMMIN MINEMEMINEMEMO 

. "PITTSCO SERVICE" 
SPECIALIZING ON 

"GREBE RADIO" 
TRY US AND SEE 

RADIO A 
DISTRIBUTORS OF RELIABLE P 

SCHOOLS, COLLEGES, RADIO 
ALL OVER 

AMPLIFIERS 
No. DA Westinghouse, detector and two stage 

in mahogany cabinet $65.00 
No. RORK Grebe, two stage with automatic 

filament control, a beauty . 55.00 
No. RORD Grebe, Det. and two stage with 

automatic filament control 75.00 
No. Y -2 Acme one stage in cabinet 13.00 
No. 331 Remler, amplifier panel, less trans- 

former 6,00 

AMPLIFYING TRANSFORMERS 
No. UV -712 Radid Corporation 
No. QO Clapp -Eastham, semi -mtd. 
No. P -1 Saco -clad, shielded type 
No. 50 Chelsea, just out 

ANTENNA WIRE 
"Pittsco" No. 14 hard drawn copper (80 ft. 

per Ib.) Per lb. 
500 ft. special value at 

"Pittsco" 7 strand No. 22 tinned copper (65 ft 
per lb.) Per ft. 
500 ft. 
1000 ft. special value at 

"Pittsco" 7 strand No. 20 phosphor- bronze, 
per ft. 
500 ft. special value at 

7.00 
4.00 
5.00 
4.50 

COILS (Duo -lateral) 
Note: Lower prices! 

DL -25 $1.40 DL-300 
DL -35 1.40 DL -400 
DL -50 1.50 DL-500 
DL -75 1.60 DL-600 
DL -100 1.56 DL-750 
DL -150 1.60 DL -1000 
DL -200 1.85 DL -1250 
DL -250 1.70 DL -1500 

1.75 
1.80 
2.00 
2.15 
2.35 
2.60 
3.00 
3.50 

COIL MOUNTINGS 
No. ULC -400 DeForest for 3 coils 
No. ULC -100 DeForest with gears for panel mtg 

3 coil type 
No. 400 Remler 3 coil mounting complete with 

ext. handles 

5.30 

9.00 

G 60 

0.40 CONDENSERS (Fixed mica type) 
2.25 No. 577 Dubilier, Universal type for trans- 

mission and reception, suitable capacities, 
0.01 0006, .001, .0025, .005, or .01 Mf., 1000 
4.25 Volts ea. 2.00 
7.50 No. ROCC Grebe, .0002 MF. 1000 V 1.00 

No. ROCD Grebe, .0005 MF. 1000 V. 1.20 
0.02 No. ROCE Grebe, .001 MF. 1000 V. 1.60 
7.50 No. ROOF Grebe, .005 MF. 1000 V. 3 SO 

(ROCF, same as used in CR -5 Receiver) 

CONDENSERS, (Variable) 
No. 3 Chelsea, .001 unmounted 4.76 
No. 4 Chelsea, .0005 unmounted 4.25 
No. 182 -G Gen. Radio .001 unmounted 9.70 
No. 182 -C Gen. Radio .0007 unmounted 8.50 
No. 3662 Murdock .001 unmounted 5.00 
No. 3682 Murdock .0005 unmounted 4.25 
(Note. -All above equipped with knob and dial for 

panel mounting) 

AUDION CONTROL PANELS 
No. RORH Grebe in cabinet with tickler con- 

nections, hinged cover 17.00 
No. 330 Remler with "A" Battery potentiometer 8.00 
No. 70 Paragon, moulded type 8.00 
No. Y -1 Acme, in cabinet 10.00 

"B" BATTERIES 
No. 7623 Standard 22.5 V. small 
No. 7625 Standard 22.5 large 
No. 7650 Standard 22.5 V variable 
No. 763 Eveready 22.5 V. small 
No. 766 Eveready 22.6 V. large, 16/ to 22/ v 
No. 627 Ace 45 volts, variable, block type... 

BOOKS 
Practical Wireless Tel., by Bucher 
Wireless Experimenters Manual, by Bucher 
Vacuum Tubes in Wireless Communicaton, by 

Bucher 2.25 
Radio Telephony, by Goldsmith 
Robinson's Manual of Wireless Tel. by Lt - 

Robinson, U. S. Navy 2.50 
How to Pass U. S. Govt. Exams., by Bucher 0.75 
Practical Amateur Stations, by Bucher 0.75 
How to Conduct a Radio Club, by Bucher 0.75 
Radio Corporation's "C.W. Instruction," just 

outl 
(Any of above books make ideal Xmas gifts) 

1.50 
2.65 
8.50 
2.25 
3.00 
3.50 

CRYSTALS 
No. P -1 Silicon, unmounted 0.25 
No. P -2 Galena, unmounted 0.25 
No. P -3 Silicon in Wood's metal 0.50 

2.25 No. P -4 Galena in Wood's Metal 0.50 
2.25 No. P -5 Radiocite, unmounted 0.40 

No. P -6 Wood's metal, only 0.25 

2.60 CRYSTAL DETECTORS 
No. RPDB Grebe, dustproof 2.76 
No. D -101 DeForest, dustproof 2.80 
No. 8854 Jove 1.70 
No. 824 Murdock 0.70 

0.26 C. W. INDUCTANCES 
No. UL -1008 Radio Corporation, just out 11.00 
No. P -1 Acme 8.00 
No. 181 Tuska, Cap. Feed -back circuit 7.60 BUZZERS 

No. 77 Mesco high frequency 2.60 
No. 168 Century high frequency 2.60 
No. 170A General Radio high frequency 2.00 

CHOKE COILS 
Acme single coil, 1.5 Hen. 150 M. A 
Acme double coil, 1.5 Hen. 150 M. A 
Acme single coil, 1.6 Hen. 500 M. A. 
Acme double coil. 1.5 Hen. 500 M. A. 

C. W, POWER TRANSFORMERS 
Acme 60 Watt 350 volts, mounted 15.00 
Acme 60 Watt 350 volts, unmounted 12.00 

4.00 Acme 200 Watt 350 -550 V. mounted 20.00 
6.00 Acme 200 Watt 350 -550 V. unmounted 15.00 
6.00 Acme 500 Watt 1000 -1600 V. mounted 25.00 
8.00 Acme 500 Watt 1000-1500 V. unmounted 20.00 

SEND US 
YOUR ORDERS 

TODAY! 

DIALS 
Type P -1 Somerville Dial Indicator $2.00 
Type P -2 Tuska, Xg" or 3/16" shaft 1.50 
Type P -3 Chelsea, %" or 3/16" shaft 1.00 
Type P -4 Remler i" or 3/16" complete 1.00 

FILAMENT HEATING TRANSFORMERS 
Acme 75 Watt, mounted 12.00 
Acme 76 Watt, unmounted 9.00 
Acme 160 Watt, mounted 16.00 
Acme 150 Watt, unmounted 13.00 

FILTERS 
No. 170 Tuska, in cabinet 16.00 

FILTER CONDENSERS 
No. 21AA Western Electric, 1000 Volts 
No. "73" Radio -Electric 1 MF 1500 Volts, 

puncture -proof 
No. "73" Radio- Electric 2 MF 1500 volts, punc- 

ture -proof 

2.50 

4.00 

5.00 

GRID LEAKS 
No. UP -516 Radio Corp., /, 1, 1.5, 2, 2.5, or 3 

megohms, each, complete 1.26 
Grid leaks, only 0.76 
Bases only 0.50, 

No. 96 Remler, adjustable type 0.80 
No. 21 Chelsea, variable, 10 values 3.00 .I 

GROUND EQUIPMENT 
No. P -1 100 Amp. 600 Volt, ground switch, spe- 

cial value at 3.75 
No. P -2 Ground wire, No. 4 weatherproof, per ft. 0.08' 
No. P -3 "Pittsco" ground clamp 0.20 i 

HOT WIRE METERS 
No. P -1 Roller- Smith, 0-2.5 flush mtg., real 

value at 
No. 127 General Radio, .5, 1, 2.5, 5 or 10 am- 

peres, flush or front of board, ea. 

4.75 

7.751 

INSULATORS 

No. P -1 Electrose Ball insulator 0.35 r" 

No. P -2 Electrose 4" insulator 0.451 
No. P -3 Electrose 10" insulator 0.75 
No. P -4 Electrose 15h" insulator 1.501 

JACKS 
No. 1421 -W Federal open circuit 0.701 
No. 1422 -W Federal closed circuit 0.851 r 

E LET "PITTSCO" PRODU 
"PITTSCO SERVIC 

SEND US YOUR 
CTS, SUPERSERVICE 
E REACHES ALL OVER THE 

12 PARK SQUARE, Dept. 207 F. D. PIT1 
= 

DI/ t - t'7 { '/ 
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MINEEMENNEEMINMEM..M.M.M 

PARATUS 
ADIO APPARATUS TO DEALERS, 
)CLUBS AND EXPERIMENTERS 

THE WORLD! 

:If 

"PITTSCO SERVICE" 
SPECIALIZING ON 

"RADIO CORPORATION'S" 
PRODUCTS 

SEND US YOUR ORDERS E 

PLACE YOUR 
XMAS 

ORDERS NOW! 

1428 -W Federal 2 circuit 1.00 
1485 -W Federal automatic fil. control 1.20 
1488 -W Federal automatic fil. control 1.50 

KEYS 
No. 8650 Mascot, brass, up to / K.W .. 3.00 
No. 7948 Beeko, practice type 1.40 
No. F -648 Clapp Eastham 10 Amperes 7.50 
No. 285 Murdock strap -key 0.70 

LOOSE COUPLERS 
No. A -1 Arnold, 3600 meter type 20.00 
No. F -678 Clapp -Eastham, 3000 meters 14.00 
No. 344 Murdock, 1500 meters 9.00 

LOUD SPEAKERS 
No. R -8 Radio Magnavox, latest model 45.00 
No. P -2 Vocalaud, station type 80.00 
No. 400 -W Federal "Pleiophone" 14.00 

METERS 
Model 801 Weston, D. C. flush, 0 -100, 0 -150, 

0-200, 0.800, 0 -500, 0 -800 chilli- amperes, each 8.50 
Model 801 Weston, D. C. flush, 0 -1, 0 -2, 0 -8, 0 -5, 

0 -10 amperes, each 8.50 
Model 426 Weston, flush, Thermo -ammeter, 0 -1, 

0 -2.5, 0 -5, each 18.25 
No. P -1 Jewel, A. C. flush 0 -15 voltmeter; ideal 

for power bulbs 8.00 

MICROPHONE TRANSMITTERS 

No. 5176 -A Conn. with Adj. arm 4.00 
It No. HM -100 De Forest hand type 6.00 
IN 

No. 260 -W Federal Hand type 7.00 
1 No. R -1 Magnavox hand transmitter 25.50 

MODULATION TRANSFORMERS 

No. A -8 Acme semi -mtd' 5.00 
No. A -8 Acme fully mounted 7.00 
No. 281 General Radio, new type 5.00 

MOTORS 

Amrad, synchronous, r/4 H.P. frame 25.00 
Wagner, induction, g H.P. 1750 R.P.M. 110 

Volts 25.00 

OMNIGRAPHS 
o. 2 Omnigraph, 15 dial type 80.00 
o. 2 r. Omnigraph 5 dial type 22.00 
o. 5 Omnigraph 1 dial type 14.00 
et of 15 Continental dials 4.00 

PLUGS 

No. 60 Pacent universal type 2.00 
No. 1428 -W Federal brass 2 00 
No. 1428 -W Federal silver -plated 2.50 

PLUGS (Bakelite) 
No. 40 Remler bakelite coil plug 0.65 
No. 41 Remler bakelite panel plug, stationary 

type 0.65 
No. 43 Remler bakelite coupling plug 1.10 
No. 45 Remler 14" fiberoid strap for coils, each 0.15 

POTENTIOMETERS 
No. PR -636 Radio Corp. "A" Bat. type 2.00 
No. 93 Remler "A" Bat. type 0.75 
No. F743 Clapp Eastham 5000 ohms, "B" bat- 

tery type ' 3.00 

RECEIVING SETS (Crystal) 
Westinghouse, "Aeriola" with Brandes "Su- 

perior" phones 25.00 
Radio Service, Type S -9 without phones 7.50 
Amrad, latest model 20.00 

RECTIFYING DEVICES 
No. UV -216 Radio Corp. "Kenotron" 20 Watt 

type for UV-202 tubes 7.50 
No. UV -217 Radio Corp. "Kenotron" 160 Watt 

type for UV -203 tubes 26.50 
No. P -1 De Forest 20 Watt Rectifying tube 

for use with 5 watt tubes 7.00 

RECTIFYING DEVICES (for "A" Batteries) 
No. P -1 Tungar, 5 ampere type, complete with 

Bulb 28.00 
No. P -2 Tungar, 2 ampere type with bulb 18.00 
No. P -3 FF Battery Booster, 5 amp. type 15.00 

REGENERATIVE RECEIVERS 
No. CR -3 Grebe "Relay- Special" 175 -680 me- 

ters 85.00 
No. CR -3A Grebe 175 -375 meters, complete set, 

ideal for radiophones 35.95 
No. CR -3A Grebe, same as above, but knock- 

down, ready to assemble, an exceptional value 
at 19.95 

No CR -6 Grebe 175 -3000 meters, "Super -spe- 
cial" complete set 80.00 

No. CR -8 Grebe 176 -1000 meters, complete set, 
latest "Relay special" 80.00 

No. CR -9 Grebe 175 -3000 meters, complete set 
with det. and 2 stage amplifier self contained, 
"A Masterpiece" 130.00 

No. RA Westinghouse, 180 -700 meters, very se- 
lective, mahogany cabinet 65.00 

No. RC Westinghouse, RA receiver and DA Det. 
Amplifier combined in one cabinet, a splendid 
unit, compact 126.00 

RESISTANCES (C W. Type) 
No. UP -1719 Radio Corp. 5000 ohms, mid -tap 

2500 ohms, for 6 watt tubes 
No. UP -1718 Radio Corp. 5000 ohms, mid -tap 

2500 ohms, for 50 or 250 watt tubes 

1.10 

1.65 

RHEOSTATS 
No. PR -535 Radio Corp., for use with the UV- 

200, UV -201 and UV -202 tubes 3.00 
No. 214 General Radio 2.5 Amp. type 2.50 
No. 90 -P Shramco 6 Amp. type, just right for 

1 UV -203 50 watt tube 2.00 
No. 560 Murdock, pane] mtg. new type 1.00 
No. 810 Remler, Junior 1.00 
No. 811 Remler, 1.5 Ampere type 1.75 
No. 813 Remler, 3 Ampere type 1.75 

SOCKETS 

No. UP -552 Radio Corp. Bakelite type for ÚV- 
200 UV -201 and UV -202 tubes 1.50 

No. UT -541 Radio Corp. Porcelain type for 
UV -203 50 Watt tubes 2.50 

No. 156 General Radio, new price 1.50 
No. 92 Remler, moulded 1.50 
No. 550 Murdock, moulded 1.00 

TELEPHONES 
No. 56 Murdock 2000 ohm double 5.00 
No. 56 Murdock 3000 ohm double 6.00 
No. CW -834 Western Electric 2200 ohms 15.00 
Brandes, "Superior" with new headband 8.00 
Brandes "Trans -Atlantics" with new headband 12.00 
Brandes, "Navy Type" with new headband 14.00 
Baldwin's Type C 13.75 
Baldwin's Type E 15.00 
Baldwin's Type F 16.25 
Baldwin's Type C unit only 6.90 
Federal A. and N. Type 2200 ohms 8.00 
Federal A. and N. Type 3200 ohms 10.50 

VACUUM TUBES 

No. UV -200 Radiotron detector 5.00 
1áo. UV -201 Radiotron amplifier 6.50 
No. UV -202 Radiotron 5 watt 8.00 
No. UV 203 Radiotron 50 watt 30.00 
No. UV -204 Radiotron 250 watt 110.00 
Note: -All Radiotrons sent postage and insur- 

ance prepaid anywhere in U. S. A. Send 
us your orders for Radiotrons. 

VARIOMETERS 
No. 500 Remler Bakelite moulded 6.00 
No. 601 Remler with knob and dial 7.00 
No. 502 Remler panel mounted type 9.75 
No. ZRV Clapp Eastham with dial 6.50 
No. 200 Tuska, moulded 6.25 
No. 200 -A Tuska, moulded, with dial 7.25 
No. 2606 Amrad, with knob and dial 6.75 
No. 2606 Amrad, new type, just out 6.10 

VARIO- COUPLERS 

No. 503 Remler 180 type 5.40 
No. 504 Remler with knob and dial 6.40 
No. 505 Remler panel mounted type with knob 

and dial 12.75 
No. 201 Tuska moulded 7.50 
No. 201 -A Tuska moulded, with dial 8.50 
No. ZRV -Clapp -Eastham, with dial 7.50 
No. ZRV-Clapp-Eastham, with dial and switck- 

arm, points and stops 9.00 
No. 2613 Amrad, new type, just out 6.25 
No. 2613 Amrad, with knob and dial 6.90 

RDERS TODAY! 
ND DELIVERY SOLVE YOUR XMAS PROBLEMS 

WORLD! WHY NOT LET IT REACH YOU!" 

5 CO.. Inc. BOSTON MASS., U. S. A. 

E. mom= EN NEE ' ! !1 r/ 
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A BEAUTIFUL CATALOG OF FADA EQUIPMENT 
has just been published and will be mailed to you upon receipt of ten cents to Dover mailing. It describes and 
illustrates all FADA instruments and parts. You should have a copy of this catalog before you purchase an- 
other single radio part or supply. It will show you how to save money and get more satisfaction from your 
investment. Write for IT. 

Showng the Thermoplax knob used 
on the FADA rheostat. 

DETECTOR - -- AMPLIFIERS 
In addition to the complete line of 
radio parts manufactured, the FADA 
detector and amplifier control cabin- 
ets are made. These instruments are 
made with the utmost care and atten- 
tion is given in every detail. Only 
the very best materials are used and 
practically every instrument is made 
under the personal supervision of Mr. 
Andrea. Electrically, they embody the 
most modern engineering features. 
Transformers having the correct im- 
pedance ratios, automatic filament 
control, and wiring that eliminates 
"howling" due to resonant feed -backs, 
these are important advantages. 

FOR YOUR RECEIVING TUBES 
ruse the FADA panel mounting rheostat pictured at the left. It has a 
resistance of 6 ohms and a current carrying capacity of i/ amperes. 
Thousands of these rheostats are being used to -day to control the fila- 
ment current of all sorts of vacuum tubes and every one is proof that 
they are giving satisfactory service. 

Production on rheostats has been doubled the last month, a few im- 
provements added and the cost reduced. At $1.00 each, they are the 
best rheostat obtainable. 

The base of the rheostat is made of Thermoplax, which is a syn- 
thetic- asbestos material that will stand heat up to 606 F. Into this base 
is set the resistor strip. The resistance wire itself is most carefully 
wound, so that the phosphor bronze contact brush can make smooth 
contact to each turn. The movement of the contact brush over the re- 
sistance wire is thus very smooth, allowing critical adjustments to be 
made. 

Each rheostat is now furnished with the new FADA Thermoplax 
knob, and with a pointer having a radius of 1 ". Two flat head machine 
screws are supplied to mount the rheostat to your panel. 
FADA RHEOSTAT, each $100 

INDUCTANCE SWITCH 
The inductance switch pictured below is 
something new, better, and you pay less for 
it than for other inferior ones. Because of 
correct design it is easy to fasten to your 
panel and has a solid yet easy and smooth 
movement. 
The panel bushing is made to fit into a 
5/16" hole. Switch blade is made of spring 
phosphor bronze with a radius of 1g ". 
Blade highly nickel plated and polished. 
Other metal parts white nickel. The new 
FADA conical Thermoplax knob is used. 

INDUCTANCE SWITCH.each . $0.50 
INDUCTANCE SWITCH complete with 

8 switch points and two stops .. $0.75 

These four instruments can be supplied: 
DETECTOR CONTROL PANEL 
DETECTOR AND 'ONE -STAGE AMPLIFIER . 

DETECTOR AND TWO -STAGE AMPLIFIER 
TWO -STAGE AMPLIFIER 

$16 50 

. $45.00 
$65 00 

$50 00 

THESE DEALERS RECOMMEND AND SELL FADA 
ASBURY PARK, N. J. 

VanDyke Electrical Co. 
ATLANTA, GEORGIA 

Carter Electric Co. 
BOSTON, MASS. 

F. D. Pitts Co. 
Teco Radio Co. 
Somerville Radio Lab. 

BRADDOCK, PA. 
United Electric Stores 

BROOKLYN, N Y. 
Kelly & Phillips Co. 
Chas. G. Rosewall 

CANTON, OHIO 
Wireless Mfg. Co. 

CHICAGO, ILL. 
Chicago Radio Apparatus 
Independent Radio Supply 
Manhattan Electrical Co. 

CINCINNATI, OHIO 
Cino Radio Mfg. Co. 
Midwest Radio Co. 

HARTFORD, CONN. 
C. D. Tuska Co. 

HUDSON, N. Y. 
White Electric Service 

KANSAS CITY, MO. 
McCreary Radio Supply 

LANCASTER, PA 
Lancaster Electric Supply 

MELBOURNE, AUSTRALIA 
P. H. McElroy 

NEWARK, N. J. 
L. Bamberger & Co. 
Radio Distributing Co. 

NEW YORK CITY, N. Y. , 

American Electro Technical Co. 
Bronx Radio Equipment Co. 
Continental Radio & Elec. Co. 
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FADA SUPPLIES WILL SOLVE YOUR 

CONSTRUCTION PROBLEMS 
FOR YOUR 5 WATT POWER TUBES 

the most economical rheostat you can buy that will stand the current 
and heat is the FADA power rheostat, the rear view of which is shown 
at the right. 

Better than I can tell you, the illustration shows the heavy Nichrome 
wire used for the resistance. This wire is tightly wound on a special 
horn fibre strip that itself will not be injured by a heat of 60o F. By 
inserting this resistance unit into our regular heat resisting Thermo - 
plax base and by using the new FADA heat -resisting Thermoplax knob 
a power rheostat has been produced that really will "stand the gaff" 
and it costs you only $1.35 each, instead of $2.00, $2.50 and $3.00. 

Its small size also is a good feature. The base overall is only 2/" 
in diameter. The pointer used has a radius of 1 ". 

Very severe tests have been given this rheostat, beginning with a 

load of two Radiotron UV -2o2 tubes drawing 4.7 amperes. Overloads 
up to nearly 7 amperes have been carried for a short time, so we feel 
more than justified to recommend this rheostat for use with two 5 watt 
power tubes. The resistance is I% ohms. 

FADA POWER TUBE RHEOSTAT, each 

SERIES -PARALLEL SWITCH 
This switch matches up wth the new FADA in- 
ductance switch, in that the new FADA conical 
knob is used. Radius of blades i / ". Blades are 
nickel -plated and polished, all other metal parts 
white nickel. 

SERIES -PARALLEL SWITCH, each . $0.75 
SERIES - PARALLEL SWITCH complete with 

8 switch points and 2 stops . . . $1.00 

$1 35 

Rear view 
rheostat 

DEALERS 

of the new FADA power 
shozving the heavy Nichrome 

wire used. 

tube 

CRYSTAL DETECTOR 
Crystal detectors are used to -day 
more than ever. Probably more 
FA DA detectors are in use than 
any other kind. With the FADA 
crystal detector, signals, including 
radiophone speech and music, can 
be readily received. 

Twice, the number of detectors that 
we make on one job lot has been in- 
creased. The first time the price was 
reduced from $3.00 to $2.60. This 
month the price is again reduced to 
$2.25 each. For such a detector as 
the FADA, with the Bakelite base, 
beautiful finish and super- sensitive 
galena crystal, $2.25 is a mighty reason- 
able price. Can you imagine a more 
appropriate Christmas present for the 
beginner than a loose coupler, pair of 
phones and a FADA Crystal Detector? 

CRYSTAL DETECTOR, each $2.25 

Every recognized electrical and radio supply 
dealer is requested to write for the new dealers 

catalog of FADA products. 

FRANK A. D. ANDREA 
Manufacturer of FADA Radio Equipment 

1882 -A JEROME AVE. NEW YORK CITY 

INSTRUMENTS AND SUPPLIES 
Dreyfuss Sales Corporation 
Electro Importing Co. 
Empire Radio Equipment Co. 
David Killoch Co. 
Manhattan Electrical Co. 
Mutual Purchasers Assn. 
Professional Radio Assembly 
Ship Owners Radio Service, 

Inc. , 

PHILADELPHIA, PA. 
Philadelphia Wireless School 
Quaker Light Supply Co. 
Sayre -Level Radio Co. 

Simplex Radio Co. 
Frank H. Stewart Elect. Co. 

PITTSBURGH, PA. 
Doubleday -Hill Electric Co. 
Radio Electric Co. 
Scheib Electric Radio Co. 

PORT ARTHUR, TEXAS 
Port Arthur Radio Lab. 

SEATTLE, WASH. 
Northwest Radio Service Co. 

SHELTON, CONN. 
Ark Radio Supply 

ST. LOUIS, MO. 
The Benwood Co. 

SYRACUSE, N. Y. 
Hughes Elect. Corporation 

TRENTON, N. J. 
F. S. Katzenbach & Co. 

WACO, TEXAS 
Waco Elect. Supply Co. 

WASHINGTON, D. C. 
Continental Electrical Supply 
Radio Instrument Co. 

WILKINSBURG, PA. 
The Electric Craft Shop 
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Price $7.85 
PARCEL POST PREPAID IN U.S.A. 

IMMEDIATE SHIPMENT 

Start This Season Right 
Use one of our ''Miraco" type MW -S 
Vacuum Tube Detector Units. Hundreds 
now in use. Best appearing and highest 
type unit at the price in the market. 
Adaptable to any modern hook -up. 
Complete equipment con- 
sisting of a grained For- 
mica Panel, 53/4 x 6 inches. 
Lettered in white, smooth - 
running rheostat; tube 

socket (4 prong) accurate 
grid condenser and grid 
leak and all necessary 
binding posts; is enclosed 
in a hinged top cabinet 
with space for "B" battery. 

Price less "B" Battery and tube $7.85 
With Variable "B" Battery, less 

tube 
With "B" Battery and 

tube 
U.V. 200 

14.45 

9.45 

FREE Grid or Phone Condenser FREE 
With every order amounting to $2.00 

or over we will give FREE, during November and December, your choice 
of either a tested grid or phone condenser. Mail us your orders now. 

THESE SPECIALS SENT PREPAID IN U. S. A.- IMMEDIATE DELIVERY 
MIRACO VARIOMETERS-VARIOCOUPLERS 

Variometer, without dial or knob $5.00 
Vartometer, with dial and knob 6 00 
Variocoupler, without dial or knob 4 00 
Variocoupler, with dial and knob 5.00 

HEADSETS 
No. 55 Murdock 2000 ohm receivers, double 4.50 
Type "C " Baldwin Mica Diaphragm amplify- 

ing receivers. double 13.50 

CONDENSERS 
No. 3 Chelsea Variable .0011 mfd. complete 

with knob and dial for panel mtg 4.75 
No. 4 Chelsea Variable .0006 mfd. complete 

with knob and dial for panel mtg 4.25 
No. M126 Tested Grid Condenser .0005 mfd .35 
No. M127 Tested Grid Leak Condenser .50 
No. MI28 Tested Phone Condenser .001 mfd .35 

Free 
Catalog 

PLATE BATTERIES 
No. 623 Ace 22Y2 volt "B" battery without 

taps $1.25 
No. 623 Ace 221/2 volt "B" battery with 6 

taps 1.50 
DETECTOR AND AMPLIFIER EQUIPMENT 

Tube Socket, Murdock moulded 1.00 
FAlA Rheostat (new type) for panel mounting, 

reduced to 1.00 
Rhamstine Jacks .75 
Rhamstine Plugs .75 
Chelsea 3,4 in. Dial 1.00 
Ihamstine Amplifying Transformer, fully 

mounted 3.50 
Binding Posts, nickel plated, hard rubber top 

9c each; per dozen 1.00 
Switch Points, nickel plated, '44 x % inch. or 

3 /16 x 3 /16 in. ; per dozen .37 
Radiotron U.V. 200 Detector Tube 5.00 
Radiotron U.V. 201 Amplifier Tube 6.50 

MIDWEST RADIO CO. 
Dept. A 

3423 Dury Ave., Cincinnati, Ohio 
"EVERYTHING FOR THE RADIOMAN" 

Free 
Catalog 

e 
KANSAS CITY RADIO SUPPLY 

Formerly McGreary Radio Supply Company 
Authorized Central Distributors and Job- 
bers of Radio Corporation Products, West- 
inghouse Regenerative Sets, Magnavox and 
Radio Magnavox Apparatus, and Burgess 
Batteries. Reputable Dealers -We Can 
Supply You at Standard Discounts. 
Quick Service on Radio Supplies 
Write for Price Lists. We can fill all your Radio 
Needs Direct from Kansas City. Prices Right. 
Listen for our Radio Phone Bulletins and Concerts 
nightly from 8 to II o'clock. 
SPECIAL BARGAINS IN VARIOMETERS AND VARIOCOUPLERS 

Same quality we manufacture for one of largest dealers 
in the country. Small size makes them extremely efficient 
on amateur waves. Fine for radio telephone work. Will 
tune below 200 meters. Make your own regenerative set 
complete for less than $20. Why pay more? Order early 
for we anticipate a great demand at this special price. 

Western Radio Company 
Fourth and Delaware KANSAS CITY, MISSOURI 

Introductory Offer 

$4.95 
$5.95 

K. C. 
Variometers 

K. C. 
Variocoupler 

Postage Prepaid 
Radio Station, 9XAB 

STOP! LOOK`! and ACT! 
We supply free of charge with each 50 watt U.V. 203 power tube, price $30.00, the standard General 
Electric V.T. socket, price $2.50; and with each 5 watt U.V. 202 power tube, price $8.00, your choice of 
4 ampere O.E. rheostat, porcelain or Improved Murdock V.T. socket. Unsatisfactory Radi.otron tubes will be 
replaced at once. No risk. Shipped postpaid and insured. Immediate delivery. 

THE KEHLER -RADIO LABORATORIES, Dept. R, ABILENE, KANSAS 
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(Continued from page 418) 
and modulating their notes to make music - 
she must have had more receivers and more 
hands than I have. I cannot do it with two 
of each. But it was a good story and made 
people think about radio. No harm is done. 
Now someone ought to get the Atlantic 
Monthly to tell its dignified and consider- 
able constituency that each and every one 
of them, with a dollar's worth of wire, ga- 
lena and head phone, can gather in a few 
heavenly harmonies (not to mention QRN ! ) 
and a liberal amount of perfectly good jazz 
any evening at all, and that they can make 
sense as well as music out of the messages 
transmitted by Transatlantic stations, if they 
have receivers that will bring them in and 
a speaking acquaintance with the code. 

In the same magazine is an ad. which 
every radio advertiser ought to study. It is 
a telephone ad. The story is told in a pic- 
ture, with a few words used as amplifiers. 
It makes you forget all the wrong numbers 
and busy wires you ever got and concentrate 
on the fact that you can get help in a jiffy 
by using the telephone if the house is on 
fire. Again the occasional emergency clev- 
erly capitalized, again the technical side 
kept out of sight. 

Not being an advertising expert I do not 
presume to criticise the radio ads. in tech- 
nical publications, but as an average min 
I do criticise the attitude on the part of the 
radio dealers, which kept me from getting 
a start in radio until I was driven into it 
by the war -time urge. I am not interested 
in securing advertising for magazines pub- 
lished for the average man. If the radio 
dealer is not in a position to pay for ad- 
vertising space, let him write editorial copy 
and get the magazines to pay him, instead 
of his paying the magazines ; but get the 
facts before the average man somehow. 

Recently I saw a radio article in a mag- 
azine which had evidently been furnished 
free of charge on condition that the author 
be mentioned as Mr. Soandso of the Such - 
andsuch Company. The description and il- 
lustrations applied to that company's appa- 
ratus, of course. The biggest magazines 
will not enter into such an arrangement, but 
it is all right when it can be done. 

The big idea is to get into the head of the 
average man that radio is a game for him. 
Show him pictures and diagrams illustrating 
how every farmer in a county can get the 
daily reports from the United States Bureau 
of Markets, if one amateur with a good re- 
ceiver and a fair transmitter will pick them 
up and relay them by radiophone or by 
Morse, at slow speed. Convince the dancers 
that any one of their little social clubs could 
own and operate a set that would make 
radio dances possible. 

Help the officers of big radio corpora- 
tions to realize that the man who uses radio 
in his home is going to use commercial radio 
when he wants to send a message overseas. 
Is any man going to put a message on the 
cable, to be sent when and as the company 
pleases, when he can give it to the radio 
messenger and then listen in and check up 
the op. as he transmits it ? 

Show the politicians -if you cannot get it 
through any other way -that with a good 
radiophone transmitter at the State Capitol 
and a dollar's worth of receiver in every 
home, the Governor and all the lesser lights 
can talk directly to the voters and not have 
their rhetoric dimmed (until later !) by the 
comments of country editors. All of us who 
copy Government press know that they have 
a wonderful radio system working well in 
Washington ! I haven't heard of such a 
thing as a democrat since March 4! Every 
State and county should have a radio sys- 
tem for direct contact between voters and 
their representatives. 

The telephone and code broadcasts al- 
ready established jpregent a strong enough 
argument for selling any average man a re- 
ceiver which he could operate right from 
the start. Once started, a big majority 
would immediately become buyers of radio 
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AIDS TO BETTER RADIO WORK 
PACENT RADIO JACKS 

The New Pacent Radio Jacks are fit companions for the Pacent Universal Plug. Like the Plug they are 
not improvised telephone equipment, but have been designed especially for Radio. They are small, neat, and 
rugged. The most convincing proof that they are the best jacks for radio is the fact that Commercial Radio 
Companies are standardizing on them. 

Standard Types Automatic Types 

Cat. No. 6i Open Circuit, Price $ .7o Cuts off filament current when plug is removed. 
Cat. No. 62 Closed Circuit, Price .85 Cat. No. 65 Three Spring Type, Price $1.20 

Cat. No. 63 Two Circuit, Price i.00 Cat. No. 66 Five Spring Type, Price 1.5o 

The Pacent Universal Plug 

Price $2.00 
No connections to solder. Essential for modern radio, for transmission and reception. Approved 
by the Navy Department. Endorsed by foremost radio amateurs. We lead, others follow. 

DUBILIER CW CONDENSER 
For Antenna Series Use Type 580 For General C. W. Duty 

MADE IN 
Single Capacities 

o.coi mfd. 
0.002 
0.005 
0.0I 
0.02 

Price $4.00 
PATON:TPEO ELECTRIC CO. ßTED 
Newyork, N.Y., U.S.A. TYPE No.580 

Pacent Standard UT Batteries 

Supreme in the radio field. Guaranteed to give 
satisfaction. Silent in operation. The Standard 
"VT" Batteries are now supplied in the black and 
white boxes with diamond- shaped labels. 

Prices range from $1.50 to $3.50 each 

CAT. No. 310 
Triple Capacity 

0.0003 mfd. 
0.0004 
0.0005 
5,000 volts 
4 amperes 

Price $4.50 

The Dubilier Universal Condenser 

Type 5?? 

Price $2.00 
For transmission and reception. Supplied in most 
used capacities from o.oi to o.00025 mfd. Especially 
designed for C.W. Will carry z ampere at boo 
volts. Standard by many radio companies. 

PACENT ELECTRIC COMPANY, Inc 
LOUIS GERARD PACENT, President 

Sole Distributors for Wicony's Complete Line of "Eventual" Apparatus. 

Duo -Lateral Coils 

Standard VT Batteries 
Pacent Plugs 

Special Distributors for Brandes Phones 

150 NASSAU STREET 

Dubilier Condensers 
Rawson Instruments 
Seiht Instruments 

Special Distributors of Westinghouse Equipment. 

NEW YORK CITY 

www.americanradiohistory.com

www.americanradiohistory.com


426 

: Let the OMNIGRAPH 

Learn Telegraphy 
(Wireless or Morse) 

AT HOME M:. 

In Half the Usual Time 
Teach You Wireless 

The Omnigraph is an Automatic = 
Transmitter that teaches you both i. 
the \ \Tireless and Morse Codes, y 
at home, without any expense x. 
except the cost of the machine ;_; 

itself. Merely connect to battery .; 
and your Buzzer, or Buzzer and 
Head Phones, or to your Sounder :á 
and the Omnigraph will send un- .° 
limited messages by the hour, at 
any speed you desire. 

"Just Listen -The Omnigraph will do the teaching" 

The Omnigraph Mfg. Co.,26 -H Cortlandt St.N.Y 

Gentlemen:- 

As per your ad In Radio News please 
mail me your free catalog of Omni - 

graphs. 

USED BY THE U. S. GOVERNMENT 

Write for Free Catalogue 
For a few dollars you can have a complete outfit that will make you an experienced operator in the shortest possible time. No hard, laborious work -Just learn by listening. The omnigraph is adjustable so you can start receiving messages slowly. gradually increasing the speed as you become proficient. 

7 

You'll be surprised how quickly you will attain speed. even if .. 
you are already an operator the Omnigraph will help you. It will ,t make you more proficient, more accurate and more confident p, Thousands of Omnigraphs are in use today and thousands of opera- . 

tors owe their success to them. ' 2 
.j. 

Name 

Address The Omnigraph Mfg. Co. .e. 
. 

26-H Cortlandt St. New York City 
.N.. N NNJ.NNNNNNN ...NNNNNNA ¿ 

City State 

Famous "Chi -Rad" K -D Variometer Set 
t,<r° 

, 

.. ..1 , ` ' (.... 1 

All parts to build two variometers and one coupler. ALL WINDINGS IN PLACE - nothing to do but screw on bearings and connect up. Complete set can be assembled in 30 minutes. The biggest value on the market -order a set today. Immediate Delivery. Price complete as shown $10.00 Add PP on 6 lbs. 

Specifications 
Variometer forms 49." Sq., 3" wide when assembled. Coupler primary Bakelite 3%" Diem., 3%" high. All shafts W' diameter. 7 Primary Tape. 
Range 150 -475 meters. Special condenser to shunt secondary and Increase range to 650 meters supplied for 35c extra. 
Made specially for panel mounting -all screws covered by dials when assembled. Immediate Delivery -Money Back Guarantee. 

Chicago Amateurs -Come and inspect our stock- largest in the Middle West. Open all day 
Saturday. 

Dealers -Write for attractive discounts on "Chi -Rad" K -D Variometers. Your customers want 
them! 

CHICAGO RADIO APPARATUS CO., Inc. 
508 South Dearborn Street (Second Floor) CHICAGO, ILL. 

i 

ANNOUNCEMENT 
We wish to announce that the LIBERTY RADIO SIIPPLY CO., located at 6808 

Aberdeen St., Chicago, Ill., have reorganized and changed its name to the APEX 
RADIO SHOP and are located at 1105 W. 69th St., and are carrying a complete line 
of Standard Radio Apparatus and Supplies. Our MOTTO is SERVICE, PRICE and 
SATISFACTION. Local Amateurs invited to visit our new store. Open every afternoon 
and eve. from 4 to 10, APEX RADIO SHOP. 
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publications and bigger buyers of radio ap- 
paratus. 

The money which the average man will 
spend this year for rubber balloons would 
buy him a radio receiver as good as the 
one with which I heard WJY broadcasting 
the Dempsey -Carpentier fight, and it would 
please all the family as much as the bal- 
loons do the kids. 

Tell him so. 

I1111111MMY. NOM I1MMIIWWMIIIUIWYNMMIY IIIIIIFYNIY PIWIIYYIIIIIIIYIIIIWii11M11111111V' 

"Quadrant" Pocket Radio 
Set 

(Continued from page 381) 

slightly heated and forced into the holes al- 
ready boxed in the quadrant. The heat 
softens the vulcanite, and when the nipples 
are cold, they hold tight. If there should 
be any looseness, a little shellac varnish ap- 
plied will make them tight. The secondary 
is then wound with, say, 42 D.S.C. wire 
and the tappings taken off from points 
shown in sectional elevation of quadrant. 
The coil, when wound, can get a couple of 
thin coats of shellac varnish to bind the 
wires to the surface ; this finishes the sec- 
ondary. Fig. 2 shows the end view of the 
secondary, with the nipples acting as tap- 
pings for tuning. 

VARIABLE CONDENSER 
This is shown by the quadrant at the 

right -hand bottom corner of Fig. 1; on the 
semi -circular face of this quadrant is a metal 
face from which connection is taken to the 
nipple -. The corresponding semi -circular 
plate of condenser is fitted to a vulcanite 
block. On this metal face is a rubbing con- 
tact, or quadrant which is connected to nip- 
ple +. This spring must be insulated from 
the - face, as shown. The - face of the 
condenser can have a thin mica plate shel- 
lacked to it, in case of short circuit. This 
completes the variable condenser. 

THE DETECTOR 
This is shown on the top right -hand 

quadrant and is similar to the one designed 
and described by Mr. Robert Toran, in Feb- 
ruary RADIO NEWS. Other types of detect- 
ors can be used by the maker, as he prefers. 

BLOCKING CONDENSER 
This is shown as a small square in Fig. I 

and consists of tinfoil squares interleaved 
by waxed tissue, and should be shellacked 
in position before winding the primary coil 

PRIMARY COIL 
This consists of a small, flat box with- 

out ends, in which the different quadrants 
fit and revolve freely on their centers. The 
primary coil is wound on this, beginning at 
the left -hand end, using, say, 36 D.S.C. wire, 
and tappings taken to top sockets, as shown. 
These are inserted in a supplementary piece 
of vulcanite. There is another supplemen- 
tary piece at the bottom. These are placed 
in position when the primary coil is wound, 
and before outside sides are fitted. Two 
thin plates of vulcanite are placed to the 
sides of the primary and to supplementary 
pieces at the top and bottom ; to these pieces 
it can be screwed, completing the coil. The 
bearings of quadrants are fitted inside these 
thin sheets, and flush with the surface of 
the primary. One plate is left off, the three 
quadrants are inserted in their proper po- 
sitions, the bearings are inserted and the 
plate is screwed on. This prevents the bearings from coming loose and falling out. The plates also protect the surface of the primary coil and make a neat, finished job. Thumb -nail holes should be left to enable 
quadrants to be pushed out of coil similar 
to a penknife ; these are shown in the ac- companying drawings. 

A coil of this type has all the connections 
outside, which is an advantage from an ex- perimental point of view, as various connec- tions can be tried, other instruments con- nected into various circuits and tuning can be done in different ways. For example, stud No. 6, primary could be used as aerial 
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No. 766 Eveready Wireless Station Battery 
Standardized for use in U. S. Navy 

427 

the Eveready Wireless B Battery what makes t 

absolutely noiseless in operation? 

Efficient depolarization ; substantial con- 
nections; freedom from corrosive punc- 
tures and leaks. These are the features 
that give Eveready that absolute silence 

that make Eveready the first choice 
for every receiving set. 

Hitch an Eveready to your set enjoy 

the marked increase in the effectivness 
of your equipment. Radio equipment 
dealers everywhere -or write us. 

No. 763 Eveready Air- 
plane Wireless Battery. 
Standardized for use in 
U. S. Signal Corps Avia- 
tion Section 

AMERICAN EVEREADY WORKS 
of National Carbon Company, Inc. 

226 Thompson Ave., Long Island City, NewlYork 
Chicago Atlanta San Francisco 

FLASHLIGHTS AND BATTERIES 

Every wireless operator has use for an Eveready Flashlight 
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Telmaco Vacuum 
Tube Detectors 
and Amplifiers 

The very best that skill and 
experience can produce 

THE CABINETS are constructed of selected quarter sawed oak; stained inside and out; waxed and hand rubbed. PANELS are of grade M 3/16 in. Formica, 6% in, high; grained finish. They are attached to drawer shelf, permitting complete assembly to be instantly removed and used without cabinet if desired. FILAMENT CONTROL RHEOSTATS aro of approved typo. TELMACO SPECIAL BINDING POST CONSTRUCTION is used throughout, entirely eliminating all wiring from the front of the panel. AMPLIFYING TRANS- FORMERS are of new type, designed to operate with maximum efficiency with the new type tubes. We furnish them FULLY MOUNTED. 

The GRID CONDENSER and VARIABLE LEAK 
are wired in the detector circuit, the latter on the 
front of the panel. SOCKETS are of high grade 
construction to fit tubes having standard four prong 
bases. LETTERING on panel is pantograph machine 
engraved and filled with best grade of white enamel. 

FULL AUTOMATIC CONTROL JACKS are wired 
into these amplifiera. RADIO PLUG is furnished 
with the above. 

Order Direct From This Ad 
Satisfaction guaranteed always or money refunded. 

Send for our complete, new catalogue "N." You'll 
find it interesting; it describes everything in Radio 

Your panels engraved with our GORTON EN- 
GRAVER. Price 5 cents per letter. Minimum 
charge $2.00. 

DEALERS! We are distributors for nearly all 
Standard Lines. Write for our Special Proposition. 

RADIO DIVISION 

TELEPHONE 
MAINTENANCE CO. 

17 N. LaSalle Street 
CHICAGO, ILL. 

PRICES 
TYPE TD -I TELMACO VACUUM TUBE DE- 

TECTOR UNIT $15.00 
TYPE TDA -I TELMACO DETECTOR AND SIN- 

GLE STAGE AMPLIFIER UNIT $35.00 
TYPE FTA -2 TELMACO TWO -STAGE AMPLI 

- $4000 
TYPE TDA -2 TELMACO DETECTOR AND TWO - 

STAGE AMPLIFIER $45.00 

GET THE PHONE CONCERTS LOUD 
AND CLEAR 

This 200 -600 Regenerative Tuner brings in the radio phone concerts great. It will give you 
a greater range -louder signals -more joy and pleasure. It has a real quartered oak cabinet 
with hard rubber panel. Price only $20.00. Order now and save money. 

Mr. Charles A. Christopher, 524 Cross St., Rochester, Penna., says: "Have written to 
several of the users of Colby tuners and they all praise your tuners highly. In fact several 
of them have put aside their large regenerative sets and are using yours on account of the 
ease in getting the stations and music." 

Send a 2 -cent stamp for bulletins. 

Colby's Telegraph School Auburn, N. Y. 

Insure your copy reaching you each month. Subscribe to Radio 
News -$2.00 a year. Experimenter Pub. Co., 236 -A Fulton St., N.Y. 
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connection and the others plugged in on 
rotation to earth, or vice versa. This also 
applies to secondary. The coil can be used 
as a loose coupler and the tuning done by 
swinging in or out secondary quadrant, or 
by variable condenser, or the two can be 
used together. If the primary and secondary 
are connected together, we get a variometer 
action, in fact the number of combinations 
and circuits that can be used is unlimited. 
The size of the coil will depend upon the 
maker's taste, but it could be made extreme- 
ly small and compact. The use of cycle 
spoke nipples adds to its neatness, and these 
can be procured cheaply at any bicycle shop 
or store. 
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Cuban Radio Station 
(Continued from Pape 379) 
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and closely coupled one with the other. The 
secondaries are two coils, similar in diam- 
eter and dimensions to the primaries, and 
spaced one meter apart. Copper ribbon leads 
the induced current to the aerial and 
ground, through special electrode insulators. 
The antenna lead in insulator is a huge cor- 
rugated rod, 6" in diameter in the center 
and 2' high. The ground outside of the in- 
sulator is of similar dimensions, and leads 
the conductor to a counterpoise system of 
grounding. As the land near and surround- 
ing the building is very dry and rocky, the 
Government designer, Mr. M. O. Mallo, thought it better to erect a counterpoise, 
and 76 wires are run radially from the sta- 
tion house, and are distributed all over the 
camp. Some of them run to the roof in- 
sulators of the edifice, as can be seen in the photograph. 

This station is magnetically controlled 
from Havana's receiving station by means 
of a ioo -ohm, Bunnell relay, and a small 
Western Union sending key. The perma- 
nent wave -length of the equipment is 2,15o 
meters, and this special wave is not changed 
at any time. The station works every day 
at 12 m., 12 :3o p. m. and i a. m., giving 
long distance service to ships on the Atlan- 
tic. Latest reports show that this station 
has been heard 25 miles eastward, on the 
Bermudas, and down to English Guiana. 

The towers supporting the antenna are important ; they are zoo meters high, and are spaced 40o meters apart ; having io 
wires, this antenna is easily visible from 
any part of the city. 

The station was erected in 1918 by the 
Chief of the Radio Department of the 
Cuban Mail Service, Mr. M. O. Mallo, who 
is one of the wisest men of the country in 
Radio telegraphic and electrical matters, 
and is claimed to be the best designer of 
high power Transatlantic wireless stations, 
in which work he has had a very long ex- 
perience. 

Under his supervision, Cuban Radio sta- 
tions work nicely, and since the erection of 
the stations, no changes of interest had to 
be made at any of them. Slight changes 
for improving the service, and special work 
for the better development of better trans- 
mission and reception, were and are still 
being made on behalf of the people using 
the service. 

i 11111111 

Farmers Are Shown How to 
Receive Radio Market 

Reports 
(Continued from page 379) 
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as to show the different markets and com- 
modities covered. On this board was also 
posted a special report on the Buffalo mar- 
ket sent from the Buffalo office of the De- 
partment of Farms and Markets by tele- 
phone. 

When market reports were not being re- 
ceived, the apparatus at the exhibit was 
adjusted to pick up whatever long -wave 
sending happened to be in the air at the 
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CONTINENTAL SERFICE COVERS TIIE `VORLD. EXTRAORDINARY SI{R\'TCP, AT ORDTNV:\R1' l'RllF` 

R.C.A. CONDENSERS 
FOR C.W. TRANSMISSION 

Faradon type condensers, special's 
designed for Radiofron transmission. 
Highly efficient, and priced extremely 
low in proportion to Quality. Four 
types ln stock. 

Price 
Model UC -1014, capacity .002 

mfd., voltage, 3,000 V. $2.00 

Model UC -1015, capacity .0003, 
.0004 and .0005 mfd., voltage 

5.40 7,500 V. 
Model IIC -1803, capacity .000025 

mid., voltage 10,000 V 5.00 

Model UC -1806. capacity .002 
mid., voltage 6,000 V 7.00 

FEDERAL 150 -WATT FILAMENT 
LIGHTING TRANSFORMER. 

A highly satisfactory. and the long 
run, the most economical method of 
lighting the filaments of your VTs. 
Connects directly to any 110 volt. 60 

cycle source of supply. 

$15.00 Each. 

FEDERAL 2 -5 HENRY 
FILTER COIL 

is of high impedance value for A.C. 
and a negligible resistance to D.C. 
It is highly recommended for use 
with both transformer and generator 
plate voltage supply. 

$7.50 each. 

FEDERAL CONDENSERS 

Designed for use in connection with 
the Filter Coil above. Two sizes: 
650 volts, 1 mfd $1.65 

1000 volts, 1 mfd 2.00 
(Discount on Quantity) 

All the way 

from Honolulu 
they send to Conti- 
nental for radio sup- 
plies. Read this let- 
ter, recently received: 
"Today I am sending 
you a radio again for 
some wireless sup- 
plies. You are getting 
me delivery in fifteen 
days from the day I 
cable you, which is 
some service to the 
center of the Pacific." 

(Signed) 

CYRIL O. SMITH. 
Permanent address: 

The Royal School, 
Honolulu. 

From Honolulu to New York, and 
back, in fifteen days. That means 
we shipped the order the day we got 
it. It means we had the goods right 
on hand. ready to be shipped at 
once. And we must have shipped it 
well, or Mr. Smith wouldn't keep 
on sending to us for all his radio 
supplies. 

Are you getting that kind of at- 
tention to your mail orders? Try 
Continental the next time you need 
radio supplies. Our service covers 
the world. No matter where you live. 
you can count on the same courtesy 
by mail, that . you would receive In 
the store itself. No excuses. we make 
good! 

There are still a few copies 1. ft 
of the Creco 112 -page catalogue. Send 
a quarter for your copy, wh!ch will 
be credited to your first $5.00 order. 
In the meantime. look over this list 
of specials, and order direct from the 
ad. Please help us to avoid any 
delay whatever, by making remittance 
by P.O. Money Order or bank draft. 

CONTINENTAL 

RADIO AND 

ELECTRIC 

CORPORATION 
I. DiBlasi, Sec.. 

1. Stantley, Tress. 

Dept. C10 

6 Warren St. 
NEW YORK CITY 
Exclusive wholesale distributors 
for PARAGON RECEIVER, PHONE - 
TRON loud speaker, and CRECO 

amplifying transformer. Send 
for Free descriptive leaflets on 
these instruments. 

To Amateurs in 
Chicago and St. Louis: 

You can examine genuine Para- 
gon Receivers at these enter- 
prising dealers: 

RAY- DI -CO., 
1547 N. Wells Street 

Chicago. Illinois 
and 

THE BENWOOD COMPANY 
13th and Olive Streets 

St. Louis, Missouri 

NOVEMBER 
SPECIALS 

Every instrument on this page, and countless more, are 
liberally stocked at the Continental store, ready for imme- 
diate shipment. Order now, -your apparatus will be shipped 
the day we receive your order, and will be sent as carefully 
as we can possibly pack it, to arrive in perfect condition. 

R. C. A. "A" Battery 
Potentiometer 

It is impossible to overestimate the desir- 
ability of using a potentiometer In connec- 
tion with the gas -content detector, Radio - 
tron UV -200. This is the only way proper 
detector action and resulting increase of 
signal audibility can be obtained. 

PRICE $20.00 

R. C. A. Porcelain 
VT Sockets 

Specially designed for use with ltndi,, 
irons and Kénotrons. Splendid vain,. 

!Modal UR -542 51.00 
(For Itadlotrons UV -200, 201, mid 
202; Kenotrons UV -216.) 

Model UB -5.1 $2.50 
(For Radiation UV -203, and Keno - 
Iron UV -217.) 

Federal Radio Microphones 
7 

Designed for panel mount- 
ing. Represent years of 
extended research to pro- 
duce highly efficient micro- 
phones at reasonable prices. 
Right-Black pony arm. 
Nickel polished microphone. 
Left, -Full nickel polish. 

Price of either type: $5.25 

R. C. A. Filament 
Rheostats 

METERS (Weston Model 301) 

Model 301 0 -3 amperes flush $8.50 
Model 301 0 -15 amperes flush 8.50 

Model 301 0 -50 volts flush 8.50 

Model 301 0 -100 milli- amperes flush 8.50 

Model 301 0 -300 mill! - amperes flush 8.50 

Model 301 0 -500 milli- amperes flush 8.50 

Modal 301 0 -800 milli - amperes flush 8.50 

Specially designed 
to get beet results 
out of Radiotrons 
Body is composed 
of an asbestos -con- 
tent, fire-proof in- 
sulating material. 

Model PR -595 is 
for use with Radio- 
trans 11V -200, 201. 
202 and Kenotron 
UV -216. Pria $3. 

Model PT -537 1s 
for use with Radi- 
otaons UV -203. 
204 and Kenotron 
UV -217. Price $10. 

C. W. INDUCTANCES 
No. 181 Tusks C.W. Inductance.... $7.50 
No. 181 Tuska C.W. Inductance un- 

assembled 5.00 
No. 182 Tuska C.W. Inductance 10.00 
No. 182 Tusks C.W. Inductance un- 

assembled 7.50 
No. 153 Tuska C.W. Inductance 12.50 
No. 153 Tusks C.W. Inductance un- 

assembled 10.00 
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COMPLETE RADIO RECEIVING OUTFIT 
No additional parts required; complete In every de- 
tail. No batteries or other expensive renewed parts 
needed. 

No license, or speciol knowledge necessary for opera- 
tion; radio receiving outfit can be quickly set up 
for use. 

Wave length range 180 to 2,500 meters. 
It is not necessary to have a high. complicated an- 
tenna structure to receive radio signals with this 
set. Just connect a single aerial wire to the re- 
ceiving set. ground one terminal, and connect phone 
to the other terminals and you are all set to re- 
ceive all kinds of radio signals: messages from ama- 

C()Mi'LEl'E "MARVEL" RADIO RDCEPTIN(1 OUT- 
FIT, Model 105 (as illustrated), consisting of a 
Model 101 "MARVEL" Radio Receiver, 150 ft: an- 
tenna wire, telephone with leather covered headband 
and telephone cord, 5 porcelain insulators ground 
switch, ground clamp, code chart, abbreviation chart 
and instruction book, all put up in at- $15.00 tractive box 
"MARVEL" Radio Receiver, model 101, with code 
chart, abbreviation chart and instruc- 
tions $8.00 
Write for bulletin N -101. 
Buy from your dealer; or sets will be shipped 
C.O.D. or on receipt of Postal or Express Money tour stations, ships, wireless telephone speech and Order. Include parcels poet chargea ehlpping 

music, time signals, weather reporte, press, etc. Weight Model 105, 10 lbs. ; weight Model 101, 4 lbs. 
LOOK FOR THE REGISTERED TRADE MARK ON EVERY GENUINE "MARVEL" RADIO RECEIVER: OTHERS ARE IMITATIONS. 

DEALERS We are looking for several well established dealers to 
sell these sets in the various sections of the country. "MARV L " Radio Sets are now widely advertised, and should prove to be a 

"best seller" in the fall and around the Holidays Write for proposition. 

TRADR Executive Offices, 170 Fifth Avenue 
RADIO MFG. CO. 

New York, N. Y . 

No. roo 22/ Volts 
Size 7 x 4/ x 25/e 

Wireless B Battery 
Refillable Variable 

PRICE $3.00 

Refillable and variable B Battery especially designed for Vacuum 
tube work on plate circuits is guaranteed to be perfectly noiseless, it will 
give double the life of the ordinary battery. 

The above cut shows part of the cover cut away which illustrates the 
convenience in inserting a new cell should one prove defective. These re- 
placements are furnished complete with a positive and negative terminal 
soldered fast, and will be sent to any address upon receipt of 25c. They 
can be inserted without the use of soldering iron if desired. 

Sample mailed to any address upon receipt of $3.00. 

LIVE JOBBERS AND DEALERS WANTED 

HIPWELL MANUFACTURING CO., N. S25PITTSBURGH7 PA. 

NORTHERN ELECTRIC C -W APPARATUS 
A TONE WHEEL 

in that C -W set of yours will make 
your station cut thru Q.R.N. Motor 
driven, therefore a constant note. 
Order your's today, 
Price without motor $10.00 
Westinghouse motor 321.00 

An Oscillaiton Transformer 
designed solely for Radlotron power 
tubes should be in your station. Made 
with copper strip and genuine hard 
rubber insulation. Tunes to 350 me- 
ters and gives maximum radiation. 
Price $8.00 

A postal brings our catalogue. 

NORTHERN ELECTRIC COMPANY 
p. o. Box 371 SCHENECTADY, N. Y. 
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time. The sound of this sending being am- 
plified by the Magnavox resulted in arrest- 
ing the crowds passing the exhibit at all 
times of the day, thus giving an opportunity 
for explaining the object of the Department 
in conducting the experiment and something 
concerning the possibilities in developing a 
complete market news service by means of 
reports sent by radio. About every hour 
during the day the receiving apparatus was 
tuned so as to pick up phonographic music 
being sent out from the nearby City of 
Syracuse by wireless phone, arrangements 
having been made to this end with a local 
sending station. 

On the whole, we feel that the demon- 
stration was well worth while. We our- 
selves learned much concerning the prac- 
tical possibilities in sending our market news 
reports by radio, while as an exhibit fea- 
ture the demonstration proved especially in- 
teresting to the State fair crowds. It seems 
clear that the radio means of transmission 
for market news reports has a great future 
if receiving equipment can only be installed 
at enough shipping points to make the send- 
ing worth while. Especially does it seem 
worth while to consider the possibilities of 
the wireless phone in relaying such reports 
sent to various central distributing points in 
code. The Department of Farms and Mar- 
kets intends to experiment further along 
this line with the possibility of ultimately 
developing a complete State -wide service by 
radio when funds are available, and pro- 
vided that the problem of receiving the re- 
ports can be solved. 
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Correspondence From 
Readers 

(Continued from page 404) 
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not agree with him, he get off our American 
ships and join the merchant marine of his 
liking. 

Mr. Reberger's remarks have touched the 
officers of the Department of Commerce, the 
Radio Inspector, the American operator and 
about everyone else but himself. 

Please have Mr. Reberger answer my 
questions and ease my mind. 

JAMES E. SELLAN. 
Tampa, Fla. 

Editor RADIO NEWS : 

Your editorial, "New Uses for Radio, 
in the September issue of RADIo NEWS, has 
supplied the stimulus for this intrusion 
upon your valuable time. 

Therein reference was made to Prof. 
Fessenden's "Ore Detector" and also inti- 
mation of the possibility of R- A -D -I -O be- 
ing used for locating oil. 

Locating oil by wireless is now a dem- 
onstrated fact in Texas, also in Venezuela, 
by the British, while flying through space. 

There are three distinct ways of locating 
organic substances : First, as described in 
my book, "The Astral Child." Second, by 
wireleess through Etherical Waves (Hertz - 
ian Waves), the most practicable and scien- 
tifically reliable method. Third, by wire- 
less in connection with the earth's electrical 
currents. 

If your Electrical Engineers fail to grasp 
and construct a "wireless" that will not 
only locate oil, but all organic substances, 
register Grade, Quality, Quantity and Value 
of substance located, send for me and I'll 
instruct them as to "How To Do It." Or, 
I will forward instructions for the con- 
struction of a wireless- locater, provided you 
will condescend to send me, if not the first 
one, then the second one that is constructed 
by you. 

Corpus Christi, Texas. 
A. H. MENLY. 

THE NAVY HITS BACK 
Editor RADIO NEWS : 

It surely must have taken a great deal 
of Mr. Gowan's time and energy to write 
the "book" which appears in RADIO NEWS 
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EVERY COMBINATION OF CLIMAX UNITS RECEIVES ALL CLASSES OF SIGNALS, WIRELESS TELEPHONE AND TELEGRAPH 

CUM 
at 

(AnnozIncin r awns 
rock Ióottom /922 prices 

YOU CAN NOW get all the splendid performance of ABC 
UNITS at un- heard -of low prices. 

For CLIMAX UNITS,tho' costing less, bring you every neces- 
sary feature for a commercial -grade receiving station. The 
illustration shows the CLIMAX receiver, VT detector, and 
two one -step amplifiers, hooked together to form one com- 
pact, result -getting set. This entire outfit sells for only 
$54.25 (less tubes and batteries.) You can buy one Unit at 
a time, and yet get remarkable results from each succeeding 
combination as you go along. 
In quality, CLIMAX UNITS equal any sets on the market. Genuine 
Condensite insulation is used for the condenser heads. The receiver 
comes to you equipped with the No. 25 ABC Coil (range 150 to 
.30o meters). Larger coils may be instantly snapped into the mount- 
ing, giving you unlimited wave- length range. ABC Saco -Clad trans- 
formers used in the amplifier Units, make six steps entirely prac- 
tical without howling or squealing. Remember, these Units are 
completely enclosed cabinets, with a handsome Kodak -finish that 
you will be proud to show to your friends. 

Quantity production of three simplified models, based on 1922 prices 
for raw materials, saves you 5o% or more of what such instruments 
would otherwise cost. Here's your opportunity to build up your set 
and save money. Order one or more Units direct from this ad. 
Immediate delivery. Prices include postage to any part of the U. S. 

WIRELESS EQUIPMENT CO., Inc. 
Dept. R12, Newark, New Jersey 

Ì, 
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WIIi. i 
CLIMAX UNITS 
are made by the makers of the 
famous ABC Units. They ful- 
fill the Wireless Equipment 
Co.'s slogan, "Professional 
Radio Equipment at Amateur 
Prices," and are backed by our 
unequalled guarantee, "Your 
Money's Worth or Your Money 
Back!" 

RADIO RECEIVING 
UNITS 

Receiver $13.50 
Detector 11.25 
Amplifier 14.75 

If y o u 
don't want 
to order 

now, send a 
nickel for the 
Climax Bulletin, 
t o d a y. You 
ought not to be 
without it, and 

we'll toad it at once. 17o it 
now, before you forget. Wireless 
Equipment Co., Inc., Dept. R12, 
Newark, New Jersey. 
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BUY IT 
from 

THE NAVY 

Surplus Navy Radio Materials 

FOR SALE 
At Attractive Prices 

RECEIVING SETS 
suitable for receiving ship, amateur, or 
long wave signals. 

SPARK TRANSMITTERS 
complete with motor generators or gas 
engine driven generators. 

ACCESSORIES 
(except Vacuum Tubes) 

of every description suitable for experi- 
mental or research purposes. 

This is an EXCELLENT OPPOR- 
TUNITY for Colleges, Radio 
Schools and Amateurs to buy 
NAVY- R- A- D -I -O- Equipment at 
ATTRACTIVE PRICES. 

Write today for 
Navy Radio Catalogue No. 601 -71 

The surplus materials the Navy has avail- 
able for sale have been grouped as shown 
below and catalogues describing these ma- 
terials will be sent on your request. 

LIST OF SURPLUS MATERIALS 
All Materials. 
Aeronautical Equipment. 
Aluminum. 
Bath Room Fittings and Plumbing Supplies. 
Blankets. 
Boats. 
Books. 
Brass. 
Canvas and Tents. 
Chemicals. 
Cloth and Textiles. 
Clothing, 
Copper, 
Electrical Equipment and Supplies. 
Furniture. 
Hardware. 
Iron. 
Lead. 
Machinery. 
Mess and Galley Equipment. 

(Kitchen and Dining Room.) 
Monel. 
Musical Instruments. 
Navigating Instruments of Precision. 
Oils and Greases. 
Paint and Paint Materials. 
Provisions. 
Radio Equipment. 
Rope and Twine. 
Stationery and Office Equipment. 
Steel. 
Tin. 
Tools, Hand, Machine and Contractors'. 
Valves and Fittings. 
Zinc. . 

CENTRAL SALES OFFICE 
Navy Dept. Washington, D. C. 

for September. I am wondering if he 
hasn't something better to do than to start 
a "heluva" argument through the columns 
of a publication. Birds like that with long, 
drawn -out epistles certainly ruffle my rather 
worn out sense of humor. Mr. Gowan 
would make a good marathon runner with 
all his wind. How does it happen that he 
has just read RADIO NEWS for May? He's 
very much behind the times. 

Here's an answer for your "Kick" No. I, 
Mr. Gowan : In the first place, linotype op- 
erators for a publication such as this do not 
make such glaring mistakes as you may 
think. The word "full" could hardly be 
mistaken for "low" by one who wishes to 
hold his position and reputation, especially 
in this country; I don't know how it is in 
yours. 

The sentence relative to "sharp tune and 
high decrement" was evidently an error on 
my part. I don't know, because I haven't 
my May copy of RADIO NEWS at hand, but 
what I can't understand is why Mr. Gowan 
is calling attention to a mistake which ap- 
peared in the May issue, in SEPTEMBER; 
another "Rip Van Winkle" just awaken- 
ing, I suppose. 

I have been acquainted with many expert 
radio operators and I think I may safely 
say that probably about one in every ten 
knows the first thing about compass work, 
and that one operator, unless he has had 
some experience, could not take a bearing 
which would be accurate or even fairly so. 
I have a sneaking suspicion that the Hon- 
orable Mr. Gowan is one of these latter. 
Probably he uses a silver antenna and rub- 
ber insulation with his ten -kilowatt gap for 
his short -wave work. 

Does Mr. Gowan mean to imply that a 
radio operator of the American Navy knows 
nothing about the apparatus he uses? If 
so, let him show that man to me. That is 
not the way our Navy is run, nosiree. 

PAUL MANSFIELD. 

DAD WAS PLEASED. 
Editor RADIO NEWS : 

In your summary in connection with your 
Radio Accessory Prize Contest, in the Sep- 
tember issue of your admirable magazine, 
you state that "there really was not a sin- 
gle idea that could be termed startling or 
brilliant." 

May I be permitted to suggest that pos- 
sibly the rewards offered were not large 
enough to attract this class of ideas? If 
a man has something worth getting a patent 
on, he would scarcely submit it for a chance 
of a fifty dollar prize, would he? Now . 

if some patron of the radio game would 
hang up a prize of, say, a five -year scholar- 
ship in the Massachusetts Institute of Tech- 
nology, with expenses paid, perhaps some- 
thing would be evolved that would make 'em 
sit up and take notice. 

Possibly you may be able to detect the 
"nigger in the wood -pile" in this suggestion. 
The winner of the second prize, in your 
present contest, is a junior in the Kansas 
High School, and a five year's course in the 
place referred to would suit him fine! 

Is he tickled over his prize? I'll say 
he is ! 

The writer is his dad. 
WM. B. LABAR. 

3207 East 27th St., Kansas City, Mo. 

(Unfortunately, this publication is not a 
philanthropic institution. We would love 
nothing better than to .give monthly Prizes 
of from $1,000 upwards. Unfortunately, 
however, this Publication, along with many 
other unfortunate ones, just manages to Pay 
its monthly bills. For that reason we feel 
that the small Prizes zve offer from time to 
time are about as far as we can qo, and 
there is no other Publication in the field 
that does even half as well, as far as Prizes 
are concerned. 

Neither can we quite agree with Mr. 
LaBar as to the amount of the Prize money. 
for many ideas are simply ideas as such 
and cannot be Patented. On the other hand 

...MINM=11f 

De Forest Cabinets 
Hand rubbed, waxed early English luish. 

Quartered oak. 

PANEL SIZE CABINET 
Width Height 
71" 
934" 

71,4" 
734" 

7" 
7" 

11%" 
6" 7 

111/2" 

8" 
9" 
61/2" 
2" 
51" 7 

ii34" 1134" 6 %" 
1134" 14" 61" 
8%" 114" 4' 

1334" 7" 10" 
9" 61" 
8" é" 67,¡" 

101" 9" 6%" 
15" 9" 6%,. 
14" 
181" 9,, 

6%" 
6%,. 

23" 61/2" 
271/4" 9 67,4" 
32" 9" 

s %" 171" 181/2" 
934" 

11%" 
434" 

7" 
8" 
41" 

434" 
1%" 

DEPTH 

8.50 
8.00 

2.50 
4.90 
4.25 
5.25 
1.50 
5.00 
6.75 
5.25 
5.00 
5.75 
4.00 
6.25 
7.50 
9.00 

10.00 
7.00 

with hinged cover 3.50 
with hinged cover 2.00 

DEFOREST RADIO TEL. ANDITEL. CO. 
1391 Sedgwick Avenue New York City 

INDICATING DIALS 
Lacquered 
brass, 2 /z" 
in .diameter, 
genuine 
bakelite 
knob I /'" 
in diameter. 
Offset shoul- 
ders act as 
stops. Same 

dial used by U. S. Signal Corps. Your 
money refunded if not satisfied. Price, 
three for one dollar, postpaid. 
The Factory Distributing Co. 
130 N, Wells Street Chicago, Ill. 

$5. Auction Panels $5. 
Panel is lettered, has grid leak 
and condenser, dial, posts for 
tickler, etc. Send 3c in stamps 
for enlarged lists about this and 
others. 

50c For AUDION BULBS 50c 

"ARK" RADIO SUPPLY 
97 Hill St., Dept. A SHELTON, CONN. 

This Socket introduces the 
latest in Absolute Reliable 
Push Button Contacts ac- 
tuated by a coil spring as 
illustrated. You can pro- 
cure this patent feature in- 
strument for $1.00 only, 
the price for ordinary sock- 
ets. The U. S. Patent 

Office permitted us to 
use the motto "On 

Top of All" in as- 
sociation with our 
wireless apparatus. 
etc., same being of 
high quality. 

Continental Electric 
Company 

118 East 129th St. 
New York, N. Y. 

You can be quickly attired, if you 

STAMMER 
fiend 10 cents for 288 -page book on stammering sad 
Stuttering, "Ito Cause and Cura" It tells bow I 
cured myself after stammering 20 yea B. N. gem, 

876 Bogue Bldg., 1147 N. III St., Indianapolis. 
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GUARANTEED DE FOREST PARTS 
For C. W. Apparatus -Below Cost! 

Inductances for transmitters up to 
50 watt capacity. 50 turns of wire 
wound on threaded formica tube. 7 

or 26 positive taps. Proper spacing 
between turns for maximum effi- 
ciency. $8.50 

Guaranteed ESCO dynamotors 110 volts D. C. 

to 500 volts D. C. 100 watts. Ball bearing 
type; one unit. This is the beat possible 
outfit for C.W. plate supply. Smooth run- 
ning. Noiseless in operation. Large over- 
load factor of safety. Reduced to $65.00. 

Ward Leonard vitrohm resistance units for 
filament current adjustment and other uses. 
The best obtainable. Absolutely constant 
resistances. 

5 ohms with ferrules, 734" x % "..$ 90 
60 ohms no ferrules, 2" x %" 65 
90 ohms with ferrules, 2" x % ".... 75 

5000 ohms graphite sectors, 21/2" x 3ís" x 
I/4" for adjustable grid leak resistance .55 

Panel type microphone on 
japanned arm ready for 
mounting. Low resistance 
No. 262W $4.00 

e9 

E 

i6 

Federal telephone Jacks with polished nlckle plates 
No. 1423W s 90 

Guaranteed Standard makes of head telephones be- 
low cost. 
Murdock No. 55 -3000 ohms $4.50 
Federal No. 53W -2200 ohms 7.00 
Federal No. 52W -3000 ohms 9.50 
Red Heads -3000 ohms 7.50 

Bunnell relay operating on 6 volt battery. Ideal for 
electro- magnetic transfer switch. $3.98 

Acme C.W. power transformers. Un- 
mounted. For 60 cycle. 110 volt supply. 
3 secondary windings. 6, 12, and 1000 
volts, with center tap on high voltage. 
Designed to furnish 500 volt D. C. when 
using standard rectifier tubes. Works 
efficiently with all makes of tubes. $12.50 

Guaranteed standard indicating instruments at manufac- 
turer's cat. 
Hot wire ammeters, General ltadlo, scale 0 -7 ., 0 -2 

High Frequency ammeters, Roller Smith " 0 -5 
Filament ammeters 

Weston 
D. C.. Ammeters, Splitdorf 

OAP CO I 
Hot wire Ammeters, General Radio 
D. C. Milliammeters. Splitdorf... 

General Radio 
Filament ammeters, Amor. Everready 

'pl 

ÌIIIIIVI Pi!I! 

1 2 3 4 

Knobs for switches, rheostats, variometers or condensers. 
No. 1 3/4" top diameter ....$.06 No. 3 15/16" top diameter..$.10 
No. 2 114" top diameter .... .08 No. 4 11" top diameter.... .15 

De Forest Duo - Lateral Coils 
At lower cost than imitations 

NOTE REDUCED PRICES 
The mounting bands have been perfected so they are absolutely 
impervious to moisture; lower distributed capacity, lower high 
frequency resistance, and better made in all respects than any 
other coils of this type now on the market. 

DL-25 $1.40 D L -300 $1.75 
D L -35 1.40 D L -400 1.80 
D L -50 1.50 D L -500 2.00 
D L -75 1.50 D L -600 2.15 
DL-I00 1.55 D L -750 2.35 
D L -150 1.60 D L -1000 2.60 
D L -200 1.65 D L -1250 3.00 
DL -250 1.70 DL -1500 3.50 

1.5. 0. 1.5 
6.0 -0 -1.5 
0 -2 
0 -3 
0 -5 
0 -10 
0 -150 
0 -250 
1.5 -0 -1.5 

$7.00 
7.00 

22.50 
8.00 
9.00 
5.75 
5.75 
5.75 
7.00 
5.75 
7.00 
3.80 

Acme A3 modulation transformers on 
mounting brackets. Exceptionally effi- 
cient input transformer for Radio tele- 
phone work $5.00 

Perfectly insulated control but- 
tons D. P. D. T.; push locking 
type, for battery circuits, trans- 
fer switches, etc. $1.50 

1391 Sedgwick Ave ., 
DeForest Ra dio Telephone & Co. , New York, N. Y. 

Inventors and Manufacturers of High Grade Radio Apparatus 
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The GRAND DADDY of them ALL 

PARAGON RA -10 REGENERATOR 
Made by those WHO KNOW HOW, builders of the FIRST PARAGON. 

WHY EXPERIMENT? 
Benefit by the years of experience back of the l'ARAGON RA -10. No regrets will be felt 
from this purchase. INSIST upon LICENSED apparatus -IT PAYS. This instrument is 
fully LICENSED under the ARMSTRONG patents. 

The famous RAY -DI -CO Motor Generators 
"MIDGET" "HYLO" "STANDARD" 

6 and 32 volt "DYNAMOTORS" 
For radiophone and CW see RAY -DI -CO we KNOW and HAVE the GOODS 

Distributors for PARAGON in the Central States. 

THE RAY -DI -CO ORGANIZATION 
1547A N. WELLS ST. 

(Ray- Dee -Ko) 
Radio 9AG CHICAGO, ILL. 

,1ìCL9îi 
:i ... 

1NSULATEr 
THE BEST composition 

Also 
"HI -HEET" Insulations 

Different Style Knobs, Binding Posts, 

100 etc., in Stock in Quantities for 

Immediate Shipment. 

To Order Specials of Any Article 

1110limMi 

NO RETAIL ORDERS TAKEN 
WE SELL THE TRADE ONLY 

GENERAL INSULATE CO. 
999 Atlantic Ave. Brooklyn, N. Y. 

Trade Mark 
a`bHé4j 

WIRELESS 
You should have it even if only super- 
ficially interested. Around about you every 
day you read of some marvelous occur- 
rence in which wireless played a distin- 
guished part. It may not be entirely clear 
to you. The Manual will explain it. T. 
the student of Wireless Telegraphy, the 
Manual contains much that is indispens- 
able to a proper understanding of the art. 

It contains 200 pages, fully illustrating 
and describing the many instruments used 
in Radio. 45 pages cover general inetruc- 
tiena, diagrams. station calls. tables, 
codes and other information. 

The book L printed on highly finished 
paper with a two -color cover and meas- 
ures 9 x 5% inches. 

MANUAL M12 
Containing as It does a fund of valu- 

able information not generally contained 
in a catalogue, it approaches nearer 
text book in the fascinating field of wire - 
less telegraphy. No expense has been 
spared to make it accurate and reliable. 
No Wireless Experimenter Should 
be Without the Mesco Wireless 
Manual. We ask 25 cents (25e) 
for it -give you a coupon receipt 
which can be applied on any fu- 
ture order. 
Send your name and address now, and 
get one of the most complete, comprehen- 
sive and reliable wireless books published. 

MANHATTAN ELECTRICAL SUPPLY CO. INC. 
17 Park Place 114 S. Wells St. 1106 Pine St. 604 Mission St. 

New York Chicago St. Louis San Francisco 

Get a Handy Binder for your RADIO NEWS. 
can be inserted or removed at will. Price 650. 
Fulton St., New York. 

Holds and preserves twelve issues, each of which 

l 
Experimenter Pub. Co., Inc., Book Dept., 286 -A 
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we have demonstrated that there is no bet- 
ter Protection for an idea than having it 
printed in a national publication. 

If, within a year's time, the idea proves 
to be a success, the original inventor can 
always have the idea patented without any 
trouble, and the very fact that the idea was 
published, gives him the most valuable doc- 
ument he could wish for. In other words, 
he gets a priceless priority over others who 
come later.-Editor.) 
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How to Make and Use a 
Wave Meter for Short 

Wave Lengths 
( Continued from page 385) 

1111111111111111,1111111111111111111111111111111,1111111111111111111111111111111111111lllrrrl.16111111111111111111 rlllllrr11111111111111 

the condenser, look horizontally on the left 
at the crossing of the vertical line with the 
curve. The horizontal line leads to the 
scale on the left, which reads in micro - 
farads the capacity of the unknown con- 
denser. 

If it is desired to make a condenser having 
a greater value than the capacity of the 
wave -meter, another condenser of known 
capacity should be connected in parallel with 
the variable one, and the measurement ef- 
fected as before. If, for instance, you wish 
to make a .0018 mf. condenser, first connect 
an .00r fixed condenser in parallel with the 
variable, which should be set at 147° for 
.0008 mf. ; then, after a maximum is found 
in the receiver, as previously described, the 
home made condenser is connected in place 
of the calibrated capacities and the surface 
of the armatures increased or reduced until 
the maximum is heard again, without chang- 
ing the tuning of the receiver. 

As may be seen by this explanation, a 
wave -meter is a very useful thing in a Radio 
station and since it may be built cheaply, 
there is no reason and no excuse for send- 
ing on longer waves than permitted by the 
law, which is for us very liberal in com- 
parison with the restrictions of the other 
countries on experimental Radio. If you 
are not rich enough to build a wave -meter, 
your club can easily make one by collecting 
only a few cents from each member and al- 
lowing them to take the wave -meter home 
for personal experiments when needed by 
them. 

Regarding the construction of this instru- 
ment, the writer will be glad to answer any 
additional queries that may be sent him, 
provided a stamp is enclosed for the reply. 

Radiophone in Costa Rica. 
C. A. I 

(Continued from page 383) 
ER 
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miles away, a short aerial and a portable 
receiving set with which we could hear the 
music being transmitted, very clearly and 
quite loudly. This set may be seen in one 
of the photographs, with a few amateurs 
listenine in to the music and the voice of 
their friend, who was in charge of the 
sending set. 

It is surprising to see how easily ama- 
teurs and others become interested in Radio 
telephony, and I believe that if more public 
demonstrations were made, the Radiophone 
would soon be in use on a larger scale than 
at the present time. 

/4111.10111111017111.1.11111111111111111M11111111.11 IIIIII1 IIIIIIIIIIII1111111111111111111111111111111111111111 1111111111111111MMI1' 

A New Standard Unit Panel 
System 

(Continued from page 383) 
IIIM1111111111111111111111111111111111111111111111111111111111 noun lllll1111MM11111111M11. 

the circuit in the form of brass connectors, 
thus eliminating all loose wiring besides 
having other advantages which make for 
efficiency. A panel may be taken out and 
another substituted in much less time than 
is ordinarily required. Of course the sys- 
tem as described may be modified in several 
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Type ATC Detector Cabinet. 
Price $12.00 

;1 

ACE C.W. Inductance 
Price $6.50 

Type A -2 Two -Stage Amplifier 
Price $40.00 

ACE Vacuum Tube 
Price $1.50 

DURING THE WORLD WAR 
Socket 

The word "ACE" was used to designate Aviators who had distinguished themselves by their exceptionally efficient 
performance of duty. 

The word "ACE" engraved on Radio Equipment is your bona fide guarantee that the apparatus bearing this trade- 
mark is unsurpassed as to quality, workmanship and efficiency. 

Equip Your Station With "ACE" Apparatus 

Type AVA Regenerative Tuner 
175 -475 Meters. Price $45.00 

ACE 6 -Volt, 8o Amp. Hr. Storage 
Battery. Price $18.0o 

Type AVC Short Wave Regenerative 
receiver, 175 -475 Meters, Price, $56.00 

Type TTR Regenerative Receiver- 15o -300o 
Meters. Price $75.00 

Type AVB Regenerative Tuner 
150 -475 Meters. Price $32.00 

We carry in stock at all times a complete line of relia- 
ble Radio Supplies for the Amateur and Experimenter. 

SEND 5c IN STAMPS FOR CATALOG 

ACE Hard Rubber Dial 
Price $1.5o 

f 

Ayour 
deaMATEURler 

S! 
THE PRECISION EQUIPMENT CO., INC. I 

cannot supply you 
write us direct 

Radio 8XB 

DEALERS! 
Write us 

Manufacturers and Distributors 
PEEBLES CORNER, CINCINNATI, OHIO 

ror traue 
Proposition 

CABLE ADDRESS, 
"ACE" Cincinnati i 
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Vario- Coupler 

Designed to work with two Amrad Vario- 
meters to form Regenerative Tuner with 
wave range 180 -350 meters. Exclusive 
basket -weave windings giving increased 
efficiency. Mounted on 5" x 5" panel as 
illustrated $13.00 
Unmounted $6.90 

Write for Bulletin O. 

Vernier Variometer 

Latest device for C.W. work. A miniature 
variometer for use in regenerative sets of 
maximum efficiency. As illustrated... $1.60 

Write for Bulletin N 

Adjustable Load Coil 

Increases range of short wave set up to 
3000 meters. A real necessity. As illus- 
trated $3.50 

Write for Bulletin L 

Knob and Dial 

\Vide usefulness and remarkably low price 
make this 3" Dial, either 90° and 180, 
the best buy of the season. Reduced 
price $.50 

Write for Bulletin R 

(AMERICAN RADIO AND ESEARCHCORPOORATION 

203 COLLEGE AVE. 

MEDFORD HILLSIDE 57, MASS. 

NEW YORK 
15 PARK ROW 

CHICAGO 
600 SO. DEARBORN ST. 

respects. For instance short pieces of wire 
may be used instead of rigid connectors. 

Also, as an elaboration, instead of using 
round -head screws for the binding posts, a 
threaded brass rod Y4" long may be used, 
in which case a hexagon and battery nut is 
placed on both sides of the panel. This 
will allow the making of external connec- 
to any of the instruments. 

' 

Junior Constructor 
(Continued from page 403) 

7,1111111111111111111111111111111111111111111111111111111111111111111111a 11111111111111111111111111111111111111111111111111111111f: 

The base or mount was made of wood 
cut down to a semi -circle, and black shel- 
lacked. It works fine ; try it, fellow 
"hams." 

Contributed by KOPPLER LOOSE. 

BEATS THE HONEYCOMBS 
For short wave- lengths, you will find the 

following coils most efficient, and very 
easily and cheaply constructed. 

Cut off three 1" lengths of cardboard 
tubing 31/4" or 4" in diameter, and shellac 
inside and out. Now bank -wind a double 
layer of 25 turns of No. 24 S.C.C. wire on 
two of the forms, and 35 turns on the third, 
fastening the winding with shellac, or pref- 
erably with a bit of sealing wax. These 
may now be mounted on the Corwin plugs, 
so you can use them in your honeycomb 
coil mounting. 

Care must be taken that the coils are 
poled the same ; this may be checked by 
placing a compass in the center and excit- 
ing the coil by a small battery. The de- 
flection must be the same' for each coil with 
the same battery connections. 

Using the small coils for primary and 
tickler, the large one for secondary, I hear 
plenty of amateurs and radiophones up here, 
while with the regular honeycombs, I have 
little success with one bulb. 

Contributed by FORREST DREW. 

The Loose Coupler in the 
V. T. Set 

(Continued from page 388) 
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There was, of course, some noise from 
the line, but this was more than counter- 
balanced by the increased signal strength. 
A condenser made up of three sheets of 
tinfoil 6 in. x 8 in. separated by waxed 
paper was inserted between the inductance 
and the line to prevent grounding the line. 

Practically all the high -power, un- 
damped Atlantic coast stations and BZR 
have been heard. NAA (undamped) is 
audible 25 ft. from the phones, and NDD, 
15 ft. Time has been received frequently 
from NBA at I P.M. (Eastern time). 
Earlier in the season XDA could be heard 
loud enough to be easily copied between 8 
and g P.M., but is seldom heard distinctly 
now. 

The greatest disadvantage of this set is 
the fact that the connections must be 
changed greatly for each hook -up, because 
of the wide differences between them. A 
jack and plug system or some similar ar- 
rangement might be employed to advantage. 

i 
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Amateur Reception on 
Honeycomb Coils 

(Continued front page 388) 
111111, 111111111111111111111111111111111111101111111111111111111111111111111111111111111111111111111111111111111 1,1 1111111111111111 

etc. My aerial is large and I need an 
L25 as primary with a 43 -plate condenser 
set at T8o °. Sometimes the bulb oscillates 
best with a series condenser and some- 
times with none at all. At any rate, once 
it is set, leave it in one place and do your 
tuning on the secondary condenser. 
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10c CHARGES YOUR BATTERY 
wires AN F -F BATTERY BOOSTER 
and your station will never be closed because 
of a discharged battery. Is it not gratifying 

to feel that your fila- 
ment battery will al- 
ways be ready when 
you want it and that 
you will never have to 
give up in disgust 
when working a dis- 
tant station I 

F -F Battery Boosters 
charge Automatically, 
Operating Unattended, 
Screw plug in lamp 
socket, snap clips on 
battery terminals and 

Both waves of current are 0 ecNfledathru adjustable and easily renewable carbon electrodes. which maintain a constant efficiency and last for thousands of hours. Also charges batteries right in Autos. No skill required. AMMETER shows you the amount of current flowing. EVERYTHING COMPLETE IN ONE COMPACT, SELF -CONTAINED, PORTABLE CHARGING UNIT. 
F -F Battery Boosters are Magnetic Rectifiers for 105 -125 Volt, 60 Cycle, Alternating Current. PRE -WAR PRICES 
Bantam Type 6 Charges 6 Volt Battery at 6 Amperes 15 Type 166 Charges 6 Volt Battery at 12 Amperes.. 24 
Type 1626 Charges Both 6 and 12 Volt Batteries.. 6 
Also BOOSTERS for 12 Volt Batter:es at same prices. 
The Larger Types are for heavy batteries. or where time is limited. Shipping Weights 12 to 15 Pounds. 
Order from your Dealer or Send Check for Prompt 
Express Shipment. If via Parcel Post have remittance 
include Postage and Insurance Charges. Or have us 
ship C.O.D. Other F -F Battery Boosters Charge batteries 
from Farm Lighting Plants & D.C. Circuits. 
For GROUP CHARGING use the Full Wave. Automatic 
F -F ROTARY RECTIFIERof 100 Volt, 36 cell capacity. 

Order Now or Write for Free BOOSTER 
Bulletin No. 32 or ROTARY Bulletin No. 32A 

THE FRANCE MFG. CO. 
Offices & Works: 

Cleveland, , Ohio. U.S.A. 
Canadian Rep :BatteryService &SalesCo.. H am Ilton.Ontarlo 

N EW M OTO RS SPNO PROM DELIVOERYRS 

ALL SIZES UP TO 5H.P. 
We Specialize In Small Motors&Generators 
ALL PHASES AND FREQUENCIES IN STOCK AT ALL TIMES 

Largest exclusive Mail Order Small Motor deaiers in the world. 
CHAS. H. JOHNSTON, BoxD,West End.Piitsburgh,Pa. 

WIRELESS,TELEPNONE GENERATORS 
500 VOLT- IOO WATT - 3400 R. P. M. 

FOR 

gUNTING MOTOR GENERATOR SETS. ) Q 50 

RITE FOR' 
CATALOG 

The Midget "FIVE -IN -ONE" Sills Qsl 
is a combination Mannheim, Log - 
Log, Add and Subtract. Poi/phase 
and Binary Slide Rule. It will 
instantly add. subtract, multlpij 
and divide any combination in- 
volving whole numbers, tractions, 
decimals and mixed numbers. 
Gives every possible root and 
power of every quantity. The 
graduations are printed on metal 
coated with white celluloid and 
are grease and waterproof. While 
it is the most versatile calculator 

over invented. its operation is simple and easily under- 
stood. Diameter 4 ". 

Price with 16 -page Instruction Book. 81.50. Leather- 
ette carrying case 1.00 extra. (`stslog free 
Year money Daca J Gilson Slid. Rule Co., Niles, Nish eon ere not satisfied 

WIRELESS EXPERT 

WANTED 
See classified ad under "Help Wanted" 

CENTRAL RADIO CO. Inc. 
KANSAS CITY, MO. i 

The Alamo Radio Electric Co. 
608 W. Evergreen St., Its in San Antonio, Texas 

Dealers in 
RADIO APPARATUS & SUPPLIES 
TUBES - REGENERATIVE SETS - CW & 

RADIO-PHONES--ETC. 

'Make your own "Wireless,' also Dynamos, Bat- 
teries, Motors. Telegraph, - Telephone, Lights, Bells. 
Alarms, Coils, Current Reverser. Electric Engines, etc, 
Book with 75 Illustrations; by experta so anynne can 
understand it. With Catalog. All 10c, 3 for 25c bp 

J. C. DORN 
705 So. Dearborn St., Dept. 21, Chicago, Ill. 
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Now, as to C.W. (amateur) reception. 
Both your tickler and tickler coils will re- 
quire closer coupling with the secondary. 
The tickler needs to vary from directly 
against the secondary to / in. away. The 
primary needs about 1 in. separation from 
secondary and generally can stay in one 
place. For example, say the bulb oscillates 
at 4o° and you have been getting spark 
stations from 30° to 40 °, and you wish to 
tune in C.W.: Set the primary at about 
I in. from the secondary, the tickler about / in. out, and tune from 40° to 9o° for 
C.W. Ordinary C.W. stations with 200 - 
meter licenses will be found up as high as 
280 meters. You can leave the tickler 
stationary and just tune on the secondary 
condenser if you wish. However, a slight 
variation of tickler, after the C.W. has 
been tuned, will usually increase the 
strength. For phone stations the tickler 
will have to be pulled away from the sec- 
ondary until the bulb almost stops oscillat- 
ing and close coupling of the primary and 
secondary is necessary. 
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Multiple Wave Tuner 

WITH this instrument 
you can receive spark, 

arc or CW., both telephone 
and telegraph on any wave- 
length between 150 and 
20,000 meters. 
It is guaranteed satisfactory 
or money refunded after in- 
spection. Sent anywhere in 
the U. S. on receipt of 
the list price. If satisfac- 
tory remit the balance, if 
not, return the instrument. 

PRICE FOB NEW YORK 
WIRED $50.00 
UNWIRED $45.00 

Send stain}' for details. 

Standard Assembling Co. 
19 Bridge St. NEW YORK 

..a1111a. 

FREE 
Your choice of either a 
V. T. Socket or a Duo - 
Lateral Coil Absolutely 
FREE with Every $1000 

Purchase or BOTH FREE With Every $20.00 Pur 

We are overstocked with radio goods ai every kind. No 
matter what you need, we have it in tremendous quantities. 
In order to convert this stock into cash, we are not only of- 

fering big price reductions on a great part of our standard 
supplies and apparatus but in addition, we will, for bo days 

only, give absolutely free on every $10 sale, your choice of 

either this well -known V. T. Socket (Regular Price, $I.25), 
or this D. L. Coil (also regularly sold for $1.25). Or you 

can have both free with any purchase of $20 or over. 

This offer applies to any goods in our stock. A complete 

stock of all leading standard wireless equipment always on 

hand ready for immediate shipment. 

Just a Partial List of the Makes 
We Distribute 

Clapp -Eastham 
Western Electric 
DeForest 
Amrad 
Murdock 
Federal Tel. & Tel. 
Tuska 

Magnavox 
Westinghouse 
Dubilier 
American Ever Ready 
Radio Corp. of America 
Marko Storage Battery 
Grebe & Company 

Benwood 
Pacent 
General Radio 
Chelsea Radio 
Parkin Electric 
Radio Distributing 
Electrose Mfg. Co. 

ch ase 

SAVE MONEY 

BESIDES 
Read these Specials at 

tempting price 
reductions 

Western Elec. Phones ; were .15.00 
Special at .11.00 

Lightning Switches, 100 amp., 
600 volts; reg . $4.50 
Special at 3.45 

Murdock Antenna Switches, 
Reg. 5.00 
Special at 4.15 

Roller Smith Radio Frequency 
Amp. Meters; were........ 7.50 
Special at 5.75 

Interphone House Sets; were.18.00 
Special at .10.00 

B Batteries Variable, large 
size; were 3.00 
Special at 2.60 

Large size Variometers; were. 8.00 
Special at 6.75 

Smaller size Variometers; were 6.00 
Special at 4.40 

Unmounted Chokes; special at .06 

And Hundreds of Oth 
at corresponding s 

No matter what you need we can furnish it. 
Order today while our offer holds good. 

Or Send 10 Cents for Complete Catalog 

: 

r r._ . 

R, * 7 

er 
avin 

Bargains 
gs. 

PUMICE 
235 -R Fulton Street 

Neu/ York City 
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SOMETHING NEW IN RADIO 
MAKE YOUR OWN 

NI/ 

You can build this regenerative receiver easily without a machine shop. With the set of patterns especially designed it becomes a simple and easy work to make and assemble the parts comprising this set with which spark, C. W. signals and Radiotelephony may be received. 

WE hereby offer the first of our 
series of "Make Your Own" 
apparatus set, the first one 

being a 
Complete short wave 

regenerative set. 
One of the foremost Radio engineers 

has constructed this set for us, specially 
for the amateur, and by our modern, novel 
methods of construction, anyone is able to 
make an efficient apparatus for the recep- 
tion of wave -lengths up to Boo meters. 

The circuit used is of the single induc- 
tance type and is the same as that used in 
new and well -known expensive sets re- 
cently placed on the market. With this 
circuit, a good selectivity is obtained, owing 
to the fact that the resistance of the wind- 
ing in this set is rather low and so does 
not practically affect the resistance of the 
aerial, which consequently operates as a 
wave collector with maximum efficiency. 

Another benefit resulting from the use 
of this circuit is the simplicity in tuning, a 
factor not to be neglected by the amateur 
not having had a long experience with 
regenerative circuits, in the reception of 
damped, undamped and radio telephone 
signals. 

In building a Radio apparatus the lack 
of mechanical knowledge often handicaps 

Am. nectro Tech. App. Co., N. Y. City 
Alamo Sales Corp., Indianapolis, Ind. 
American Hdw. Stores, Bridgeport. Conn 
Atlantic Radio Co. Boston. Mays 
Bamberger & Co., L., Newark, N. J. 
Benwood Specialty Co. St. Louis, Mo. 
Brode Electric Co., Los Angeles, Cal. 
Brown, J. Edw., Glenbrook, Conn. 
Bullock's. York, Neb. 
Bunnell & Co., J. H. New York City 
Durham & Co., Deptford, S. E. 8, England 
California Elec. Co., San Francisco, Cal. 
Catton, Neill & Co. Honolulu, T. H. 
Central Radio Co., Independence, Mo. 
Central Radio Co., Kansas City, Mo. 
Chase, Geo. H., Newport, R. I. 
Chicago Radio Ap. Co., Chicago, Dl. 
Con. Radio & Elec. Corp. N. Y. City 
Cutting & Washington, New York City 
Delancey -Felch & Co., Pawtucket, R. I. 
Detroit Electric Co., Detroit, Mich. 
Dewey Sptg. Goode Co. Milwaukee, Wis. 
Doubleday -Hill Elec. Co., Pittsburgh, Pa. 
Dunn, J. J., Pasadena, Cal. 
Electric Motor & Eng. Co., Canton, O. 
Electra Importing Co., N. Y. CIO, 
Findley Electric Co. Minneapolis, Minn. 
Fuller Co., Seth W., Boston, Maas. 
Gurd & Co., Wm., London, Canada 

the amateur in such a way that the instru- 
ment he builds has not the standard made 
appearance which is desirable in any Radio 
apparatus. In order to remedy this, and 
give the amateur a chance to turn out an 
efficient and handsome looking instrument, 
we have designed a special set of patterns 
enabling anyone to make a standard re- 
ceiver with all the improvements that can 
be found in expensive ready -made appa- 
ratus. 

With this set of patterns and by follow- 
ing the instructions given it is very easy 
with the use of only a few tools to turn 
out the short wave regenerative receiver 
shown in our two photographs. 

The novel departure in this set of pat- 
terns is that we do not merely give you 
pictures of how the apparatus looks, and 
mere diagrams -BUT EACH AND 
EVERY PATTERN SUPPLIED IS 
FULL SIZE. 

Take for instance the pattern for the 
panel. It is printed on heavy blue -print 
paper exactly the size of the panel to be 

i 

Complete pattern for short wave 
regenerative set each prepaid 

50c. 

Either Direct from us or for sale by 
responsible Dealers: 

Trail Electric Co., Wm. Dayton, O. 
Hico Wireless Sup. Co., Marion, Ill. 
Hickson Electric Co., Rochester, N: Y. 
Holt Electric Utn, Co., Jacksonville, Fla 
Hughes Elec'1. Corp., Syracuse, N. Y. 
Jenkins, Lester I., New Bedford, Mass. 
Karlowa Radio Corp., Rock Island, Hl. 
Katzenbach & Co., F. S., Trenton, N. J. 
Kendall Co., W. D. Worcester, Mass. 
Killoch Co., David, New York City 
Klaus Radio Co., Eureka, Ill, 
Kluge, Arno A., Los Angeles, Cal. 
Krause & Co., A. F Detroit, Mich. 
Kusel Co., D. & F., Watertown, Wis. 
Lehigh Radio Co., Bethlehem, Pa. 
Liberty Radio Sup. Co., Chicago, Hl. 
Llnze Elec'i, Sup. Co., St Louis, Mo. 
Luther, H. E., Centerville. Ia. 
McCarthy Bros. & Ford, Buffalo, N. Y. 
Manhattan Elec. Sup. Co., N. Y. & Chic. 
Marshall- Gerken Co., Toledo, O. 
Meter Elec'L Const. Co., Oshkosh, Wis. 
Meyberg Cp., Leo J., San Francisco, Cal. 
Mohawk Elect Sup. Co., Syracuse, N. Y. 
Nat'l Radio Institute, Washington, D. C. 
New Era Shop Milwaukee, Wis. 
Newman -Stern Co., Cleveland, O. 
Nichols Radio Sup. Co. Bwlg Green. Ky. 
Nola Radio Co., New Orleans, La. 

used. The position of the holes and other 
markations are exact, so that all you have 
to do is to paste the pattern on top of 
your bakelite panel by means of ordinary 
library paste, and when dry drill right 
through the pattern wherever the marks 
are located. 

This does away with all fussing and cal- 
culating as we have done all the laying 
out in our own shop, and you need not 
worry that the final instrument does not 
come out right. 

Similar methods are used for winding 
the tubes, where a complete pattern is fur- 
nished so you cannot go wrong. For in- 
stance, the pattern is wound upon the 
tube ; then you can wind the wire right on 
top of this, if you wish. We have done 
the thinking for you. 

BEFORE SELLING YOU THIS PATTERN WE HAVE GONE TO THE TROUBLE OF ACTUALLY 
BUILDING THE OUTFIT AND WE KNOW THAT IT IS ABSOLUTELY 
RIGHT IN ALL PARTICULARS. 

The original may be inspected at any 
time. Only standard parts are used in 
making the outfit. It is possible to build 
the entire set as illustrated for about $12 
to $15. 

Complete and very explicit directions go 
with the pattern which is furnished in a heavy envelope g x 12 ". 

Noll & Co., E. P., Philadelphia, Pa. 
Northwest Radio Serv. Co., Seattle, Wash. 
N. S. W. Bookstall Co., Sydney, Australia 
Pacent Electric Co., New York City 
Parks, Henry Francis, Butte. Mont 
Paramount Radio Sup. Co., Atlantic City 
Pearlman's Book Shop, Washington, D. C. 
Penn Radio Apparatus Co., Reading, Pa. 
Penn. Marconi Wireless Schl. Phila. 
Phila. Schi of Wireless Tele. Phila., Pa. 
Piedmont Electric Co., Asheville, N. C. 
Pioneer Electric Co., St. Paul, Minn. 
Pitts Co., F. D., Roston, Mass. 
Pitts. Radio Sup. Co., Pittsburgh. Pa. 
Post Mee News Co., Chicago, Hi. 
Precision Equipment Co., Cincinnati, O. 
Radio Distributing Co., Newark, N. J. 
Radio Electric Co., Pittsburgh, Pa. 
Radio Equipment Co., Boston, Mass. 
Radio Equipt. & Mfg, Co., Minneapolis 
Radioelectrio Shop, Cleveland, O. 
Ray- Di -Co., Chicago Ill. 
Reuter Electric Co.. Cincinnati, O. 
R. I. Elec. Equipt, Co., Providence, R. I. 
Riverside Laboratory, Milwaukee, Wis. 
Rose Radio Supply, New Orleans, La. 
Roy News Co., Fre'k J., Toronto, Can. 
Sayre -Level Radio Co., Phila., Pa. 
Schmidt & Co., R., Rochester, N. Y. 

Sears, Roebuck & Co., Chicago, 111. Service Radio School, Washington, D. C. Shotton Radio Mfg. Co., Scranton, Pa. Smith Bros., Sarnia, Ont Canada Smith Novotoy Elec, Inc., Charlotte, N. f. 
So. California Elec. Co., Los Angeles, Cal. Southern Elec'1. Sup. Co., San Diego, Cal. Southwest Radio Sup. Co., Dallas, Tex. Sprott -Shaw Schl. Vancouver, B. C. Sterling Electric Co., Minneapolis, Minn. 
Stubbs Electric Co., Portland, Ore. 
T. & H. Radio Co., Anthony, Hans. 
Tuska Co., C. S., Hartford, Conn. 
United Elec. toree Co., Braddock, Pa. 
Warner Bros., Oakland, Cal, 
West'n Radio Elec. Co., Los Angela, Cal. 
Whitall Electric Co., Westerly, R. I. 
White Co., The, Columbus, Ga. 
White & Boyer Co., Washington, D. O. 
Williamson Elec. Co., Seattle, Wash. 
Wilmington Elec. Spec, Co., Wilmington 
Winner Radio Co., Aurora, Colo. 
Wireless Mfg. Co., Canton, O. 
Wireless Press, New York Oily 
Wolfe Electric Co., Omaha, Neb. 
Y. M. C. A. Los Angeles, Cal. 
Zamoiakl Co., Jas. M-, Baltimore, Md 
Zibart Broe., Nashville, Tenn. 

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City 
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Monographic Charts for the 
Calculation of Capacity 

Inductance and Wave 
Length 

(Continued from page 391) 

centimeters, we connect the capacity of .0005 
mf., the circuit will have a wave -length of 
about 152 meters, as shown by the white line 
drawn on the chart, as an example. If, to 
an inductance of 32,000 centimeters, we 
connect a capacity of .0002 mf., we find that 
the wave -length is the same, for by joining 
32,000 on the right scale, to .0002 on the 
left one, the joining line crosses the wave- 
length scale at the same point. 

Some value of inductance larger than 
those shown in the scale may be used ; the 
value of capacity being .0005, and inductance 
1,300,000, it is found that the combination 
would respond to a wave -length of approxi- 
mately 1,52o meters. To find this, connect 
.0005 mf. on the left with 13,000 on the right 
and read 152 on the center scale. Since the 
square root of the number by which 13,000 
must be multiplied in order to get 1,3oo,000 
is io, multiply 152 by Io and get 1,520 me- 
ters, the correct wave -length to which the 
circuit will respond. 

All these charts are accurate enough for 
practical measurements that the amateur 
wishes to make when building apparatus, or 
to determine the characteristics of the in- 
struments he possesses. 

STATEMENT. 
Of the Ownership, Management, Circulation, Etc., 
Required by the Act of Congress of August 24, 
1912, of RADIO NEWS, published monthly at New 
York, N. Y., for October 1, 1921. 
State of New York 
County of New York J 

Ss. 

Before me, a notary public in and for the State 
and county aforesaid, personally appeared Hugo 
Gernsback, who, having been duly sworn accord- 
ing to law, deposes and says that he is the 
Editor of the RADIO NEWS, and that the following 
is, to the best of his knowledge and belief, a true 
statement of the ownership, management (and if 
a daily paper, the circulation), etc., of the afore- 
said publication for the date shown in the above 
caption, required by the Act of August 24, 1912, 
embodied in section 443, Postal Laws and Regu- 
lations, printed on the reverse of this form, to 
wit: 

1. That the names and addresses of the pub- 
lisher, editor, managing editor, and business 
managers are: Publisher, Experimenter Publish- 
ing Co., 233 Fulton St., New York City, N. Y.; 
Editor, Hugo Gernsback, 233 Fulton St., New 
York City, N. Y.; Managing Editor, Robert E. 
Lacault, 233 Fulton St., New York City, N. 
Business Manager, R. W. DeMott, 238 Fulton St., 
New York City, N. Y. 

2. That the owners are: (Give names and ad- 
dresses of individual owners, or, if a corporation, 
give its name and the names and addresses of 
stockholders owning or holding 1 per cent or 
store of the total amount of stock.) Experimenter 
Pub. Co., 233 Fulton St., New York City, N. Y.; 
Hugo Gernsback, 233 Fulton St., New York City, 
N. Y.; Sidney Gernsback 233 Fulton St., New 
York City, N. Y. ; R. W. DeMott, 233 Fulton St., 
New York City, -N. Y.; H. W. Secor, 233 Fulton 
St., New York City, N. Y.; Dr. T. O'Conor 
Sloane, 233 Fulton St., New York City, N. Y.; 
Mrs. Catherine Major, 233 Fulton St., New York 
City, N. Y.; M. M. Finucan, Hartford Bldg., 
Chicago, Ill. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per 
cent or more of total amount of bonds, mort- 
gages or other securities are: (If there are none, 
so state.) None. 

4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and se- 
curity holders, if any, contain not only the list 
of stockholders and security holders as they appear 
upon the books of the company but also, in cases 
where the stockholder or security holder appears 
upon the books of the company as trustee or in 
any other fiduciary relation, the naine of the 
person or corporation for whom such trustee is 
acting, is given; also that the said two paragraphs 
contain statements embracing affiant's full knowl- 
edge and belief as to the circumstances and con- 
ditions under which stockholders and security 
holders who do not appear upon the books of the 
company as trustee, hold stock and securities in 
a capacity other than that of a bona fide owner; 
and this alliant has no reason to believe that any 
other person, association, or corporation has any 
interest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. 

5. That the average number of copies of each 
issue of this publication sold or distributed, 
through the mails or otherwise, to paid subscribers 
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SEATTLE 
PORTLAND 

SAN FRANCISCO 
SAN PEDRO 
HONOLULU 

UNIVERSAL 
SERVICE BOSTON 

NEW YORK 
PHILADELPHIA 

BALTIMORE 
NORFOLK 
SAVANNAH 

NEW ORLEANS - GALVESTON - LONDON 

DURING THE MONTHS OF NOVEMBER AND DECEMBER 

SORSINC PAYS THE POSTAGE 
IN THE UNITED STATES 

Order any standard makes of apparatus or parts at regular List Prices 

TRY OUR MAIL ORDER SERVICE AND TEST ITS PROMPTNESS 

And When You Need 
a B Battery Try 

A SORSINC 

6400 Milliampere 
Hours 

Extra Long Life 
For Reception 
For Transmission 

"The Largest 
known" 

$4.00 

B- 

RECOMMENDATIONS: 
No. 30 Paragon Socket, condensite Ease $ 1.00 
No. 120A Fada Rheostat, thermoplax 1.00 
No. 109A Fada Series--Parallel Switch .75 
No. 110A Fada Ser. -Par. Switch with 8 contacts 

and 2 stops 
No. 111A Fada Inductance Switch 
No. 112A Fada Ind. Sw. with 8 contacts and 2 

stops .75 
No. 303 R -S Antenna Ammeter 0 -2% 6.75 
No. 156 General Radio Socket 1.50 
No. UR -542 RCA Porcelain Socket 1.00 
No. UV -712 RCA Amplifying Transformer 7.03 
No. 226 -W Federal Amplifying Transformer 7.00 
No. A -2 Acme Amplifying Transformer 5.00 
No. 21A Saco Clad Amplifying Transformer 5.00 
Parts for DeForest CV -500 Var. Cond 3 00 
Parts for DeForest CV -1003 Var. Cond 4.75 
Parts for DeForest CV -1503 Var. Cond 6.05 
No. UV -200 Radiotron Detector Tube 5.00 
No. UV -201 Radiotron Amplifying Tube 6.50 
No. UV -202 Radiotron 5 Watt Trans. Tube 8.00 
No. UP -1718 RCA 5000 ohm Grid Leak 1.65 
No. UP -1719 RCA 5000 ohm Grill Leak 1.10 
No. PX -1638 RCA Rotary Grid Chopper 7.25 
Acme 50 Watt CW Transf., Mounted 15.00 
No. 300 -W Federal Filter Coil 800 M -A 7.50 
No. 311 -W Federal Filament Transf. 200 W 15.00 
No. UC -1632 RCA 1 mfd. Filter Cond 1.85 
No. UC -1631 RCA / mfd. Filter Con 1.35 
RCA C.W. Instruction Book .25 

1.00 
.50 

DEALERS _We are Jobbing all the important lines. 
Write to our nearest Office for our Proposition. 

SHIP OWNERS RADIO SERVICE, INC. 
80 Washington Street, New York City 

BRANCH OFFICE STORES 
PHILADELPHIA, 2006 Columbia Ave. 
BALTIMORE, 403 Lobe Building 
NORFOLK, 26 Haddington Bldg. 
SAVANNAH 230 Broughton St., East 
NEW ORLEANS, 710 Maison Blanche 

Annex 
PORTLAND, ORE., 622 Worcester 

Bldg. 
HONOLULU, 408 Boston Building 

BRANCH OFFICES 
BOSTON, 175 Commercial Street 
GALVESTON, 313 Amer. Nat'l Ins. 

Bldg. 
SAN FRANCISCO, 24 California St. 
SEATTLE, 3451 East Marginal Way 
LONDON, 15 City Chambers, 65 Fen - 

church St., E. C. 

PHILADELPHIA 
AMATEURS! 

VISIT THE 

Rati_Ç 

RETAIL STORE 
2006 COLUMBIA AVE. 

PHILA., PA. 

NEW YORK 
AMATEURS ! 

WE ANNOUNCE THE OPENING 
OF OUR 

RETAIL DEPT. 
AT 

80 WASHINGTON ST. 
N. Y. C. 

"Get Acquainted" 

HAVE YOUR WAVEMETER CALIBRATED -NO CHARGE 
We Have A KOLSTER DECREMETER At Every Office 
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A REAL Chemical 
The new E. I. Co. Chemical Laboratory contains real chemicals 

and apparatus to perform real chemical experiments. This outfit is 
not a toy, put up merely to amuse, but a practical laboratory set, 
with all the chemicals, apparatus and reagents necessary to perform 
real work and to teach the beginner all the secrets of inorganic 
chemistry. With this outfit we give free a book containing a Trea- 
tise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 

DESCRIPTION OF THE OUTFIT 
The outfit consists of forty -four (44) Chemicals and 

Reagents all C. P. (chemical pure) put up in appropriate 
wooden boxes, glass bottles, and hermetically closed jars. 
The acids are put up in glass bottles, with ground -in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied (mostly cne to two ounces) to make dozens of 
experiments with each. 

The apparatus furnished are all of the best obtainable 
make and of standard laboratory size and shape. 

The Instruction Book is a real Chemistry Course 
for the Beginner. Some of the Contents are: Division of 
Matter: This is a Treatise on Elementary Chemistry and 
deals with the theory of the Elements, Molecules and Atoms, 
etc. Chemical Nomenclature: This explains in simple 
language the derivation of the chemical names of the ele- 
ments and their compounds. There is a chapter on 
Laboratory Operations; Glass Working; First Aid; 

Alum Al2(SO4)3, (NH4)2SO4 
Antimony (powdered) (Sb) 
Ammonium Aqua 

(NH3--H20) 
Ammonium Carbonate 

(NH4)2 CO3 
Ammonium Chloride (NH4CI) 
Ammonium Sulphate 

(NH4)2 SO4 
Barium Chloride (BaCl2) 
Boric Acid (H3B03) 
Brimstone (Sulphur) (S) 
Calcium Chloride (CaCl2) 
Calcium Oxide (CaO) 
Calcium Sulphate 

(CaSO42H2O) 
Charcoal (Carbon) (C) 

Complete 
as shown 

X7.50 

Fire Extinguishers; Experimenters' Aphorisms, etc. 
A good part of the book is devoted to Weights and 

Measures. The Metric System, The English system and 
the U. S. System are fully explained. 

The following tables are furnished: Symbols and Atomic 
weights of the Elements; Measures of Weights, Volume, 
Capacity and Length; per Cent solutions; Conversion of 
Measure expressed in parts; poisons and their antidotes; 
Technical and common name of chemical substances; 
Formulas for Cleaning various substances, etc., etc. 

Among the 100 Experiments are: 
How to make chemical tricks; How to make invisible 

and magic inks; How to test flour; How to test soil; How to 
Make Chlorine Gas and smoke (German War Gas); How 
to bleach cloth and flowers. How to produce Oxygen and 
Hydrogen; How to make chemical colors; How to test Acids 
and Alkalies and hundreds of interesting hints and formulas. 

Contains the Following Chemicals and Apparatus: 
Chemicals and Reagents 

Chloride of Zinc (ZnCl2) 
Copper Sulphate (CuSO,) 
Ferrous Sulphate (FeSO4) 
Ferrous Sulphide (FeS) 
Glycerol (Glycerine) 

C3H, (OH)3 
Hydrochloric Acid (HCI) 
Iodine (I) 
Iron Chloride (FeCl2) 
Iron Oxide (Fe203) 
Lead Acetate Pb (C2H302)2 
Litmus Paper 
Magnesium Carbonate 

(MgCO3) 
Manganese Dioxide (Mn02) 
Mercury (Quicksilver) (Hg) 
Nickel Chloride (NiC12) 

Oxalic Acid (H2C204) 
Sodium Bicarbonate 

(NaHCO3) 
Sodium Borate (NaBO2) 
Sodium Carbonate (Na2CO3) 
Sodium Chloride (NaCI) 
Sodium Nitrate (NaNO3) 
Sodium Phosphate 

(Na2HPO4) 
Sodium Sulphate (Na2SO4) 
Sodium Sulphite (Na2SO3) 
Stannous Chloride (SnCl2) 
Sulphate of Nickel (NiSO4) 
Sulphate of Zinc (ZnSO4) 
Sulphuric Acid (H2SO4) 
Tin (Granulated) (Sn) 
Zinc (Metal) (Zn) 
Zinc Carbonate (ZnCO3) 

Apparatus 
One Standard Washbottle 
One Alcohol Lamp 
One Conical Glass Measure 
One Erlenmeyer Flask 
One Glass Funnel 
One Delivery Tube 
Six Assorted Test -Tubes 
One Test -Tube Holder 
Ten Sheets of Filter Paper 
One Glass Dropper 
One Spoon Measure 
Glass Tubing 
One Book containing Treatise on 
Elementary Chemistry and 100 
Chemical Experime -ts to be per- 

formed with this outfit. 

d 

Price Complete $7.50 Shipping Weight 10 lbs. (Can be shipped by Express only) 
We guarantee shipment within 24 hours after your order is received. 

JUST SIGN AND MAIL THE COUPON 

Electro Importing Co. 
231 Fulton St., New York City. 
Please ship to me at or.ce, C. O. D., the E. I. 

Co. Chemical Laboratory with privilege of exam- 
ination. It is understood that I do not have to 
accept the outfit unless it pleases me. 

Name 

Address 

City 
X. N. 11 -21. 

State 

SEND NO MONEY 
we have so much confidence in this set that we desire to ship it to you by express 
C.O.D. with the privilege of inspection. In other words, we practically ship the outfit 
on approval. It does not cost you one cent to take a good look at the outfit, and see 
if it comes up to your expectations. If it does, pay the express man $7.50, plus express 
charges. If you do not think that the outfit is all that we claim for it, you need not 
accept it, and we will pay the return charges as well. 

Electro Importing Co., 231 Fulton St., N. Y. City 

J 
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during the six months preceding the date shown 
above is (This information is required from daily 
publications only.) 

HUGO GERNSBACK, 

Sworn to and subscribed before me this 14th 
day of October, 1921. 

[SEAL] JOSEPH FI. KRAUSS, 

Notary public of Queens and authorized to act in 
New York. 

(My commission expires March 30, 1923.) 

. RECTIFICATION. 
In the October issue of RADIO NEWS, the 

Advertising Department made a mistake in 

the ad. of the American Radiogram Com- 
pany appearing on page 366, quoting "Re- 
lay Radiograms" at Soc. per pad, whereas 
the copy should have read 35c. per pad. 
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Groundless Wireless 
(Continued from page 389) 

'LlmltiNltittl-MYttiMiOititllYllnlllllllllllllllllllllllllllllllllniiillllltlllllnllllllllllllllllllllllnlln1111111l1ll11l. 

the short -wave type, the author receives 
regularly from a station in Florida, ama- 
teurs in every district except the sixth. 
Using the receiver of the long -wave type, 
foreign stations are copied in the daylight 
hours. These results are obtained with the 
hook -up here shown, no steps of audio 
frequency amplification being used. A 

ground can be inserted in the position in- 

dicated by the dotted lines in the diagram. 
The experimenter will find that the only 
effect of adding the ground will be to alter 
the wave -length of the circuit slightly. 

Working the short -wave groundless re- 

ceiver, in comparison with the regular 
market type variometer receiver, will show 
that the regenerative variometer set has 
nothing on the groundless for bringing in 

the signals. 

uuuuuuuuuuunuunnuuuuuuuuuuuuuuulllmnnuuuuuunnuummuuuumuuuuuuunuuuuun 

A Short -Wave Receiver 
(Continued from page 390) _ 
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right of the front view, and the gears can 
be seen at the bottom left of the rear view. 

The secondary condenser is made up of the 
same plates as the primary condenser, but 
has a capacity of about 0.0033 microfarads. 
A similar counterbalancing weight is em- 
ployed here as in the primary condenser. 

The secondary coupling coil is the rotat- 
ing coil in the coupler, and swings inside 

the primary coupling coil from -3o to Izo 
degrees. Maximum coupling is obtained at 
120 on the scale, seen in the front view, 
minimum coupling at zero on the scale. The 
object of the reverse coupling from o to 

-3o is to neutralize any capacity coupling 
which may exist due to the proximity of 

connecting wires and different units of the 

different circuits. 
Unlike receivers designed heretofore, this 

receiver separates the coupling function 
from the loading. The coupler is a distinct 
unit apart from the loading coils, and the 

design has been such as to distribute the 
inductances in the loading and coupling 
coils so that maximum efficiency in recep- 
tion is obtained. To assist this, it will be 

observed from the rear view that the pri- 
mary and secondary loading coils are placed 
at right angles so that no inductive coupling 
exists between them. 

The tickler inductance is mounted inside 
the secondary loading coil, the rotating 
shaft and spring being visible on the out- 
side of the loading coil in the rear view. 
The tickler rotates through an arc of go 

degrees, from o to io on the tickler coupling 
scale in the front view. At o the plane of 
the tickler is at right angles to the plane 
of the secondary loading coil winding, and 
at 90 it is parallel with the secondary plane. 
The tickler has been so designed in value 
of inductance and position in the circuit, 
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ROSLEY 
RADIO APPARATUS 

"Better -- Costs Less" 

A Smashing Hit 

Crosley V-T Socket 
600 

"Better -- Costs Less" 

,1M 

Here are the reasons why this socket won instant 
popularity-why was the hit of the Chicago 

io Show-why today it is the biggest seller. 
It's the only socket made for both base and panel 
mounting. It's made in one piece, entirely of 
porcelain -there is no metal shell -hence no 

ground hum." Its design eliminates possibility 
of short circuiting filament across high voltage 
"B" Battery. It is better -and costs only 60 

cents. 
Be sure to use CROï ,T.FY SOCKETS in the radio 
set you are building. Every live dealer handles 
them -if yours doesn't send us his name and 
order direct -we will ship prepaid. 

The Crosley Variable Condenser 
(Pat. Pend.) 

"BETTER -COSTS LESS" 
This Condenser 
works on an en- 
tirely new prin- 
ciple. The two 
platen are hinged 
and are opened 
and cloned like 
a book by means 
of specially de- 
signed cam. The 
plates are sur- 
faced with cop - 

eet tea 
One 

covered 
with mica so 

that when the two plates are clamped tightly to- 
gether the maximum capacity is obtained. The 
maximum capacity of this Condenser will aver- 
age about .0008. We rate It conservatively, how- 
ever. at .0005. 

This Condenser has several 
advantages over the ordinary 
type of air condenser. Will 
stand 1000 volts without 
breaking down. It can there- 
fore be used for C.W. work. 
Hu no body or hand capac- 
ity effect. Has much greats! 
signal strength due to the 
fact that mica is a much 
more efficient dielectric than air. The calibration 
curve of this Condenser la almost a straight line. 
Has unusually low zero capacity- .00006. 

Price without knob and dial $11.25 

With knob and dial 1.75 
Mounted In cabinet with knob and dial 2.50 

Sold on a GUARANTEE of absolute satisfaction 
or money refunded. 

HARKO RADIO RECEIVER 

No batteries, tubes, etc., required. Hook It to 

Ì 
aerial 

to 
and 

six 
phones. 

hundred Itmeters 
to two 

bringing in 
spark. voice and music, with an average amateur 
aerial. 
complete with battery and interrupter for crys- 
tal testing, crystal, etc. Price $9.00. Phones 
extra. 
DEALERS: This will help you get 'em started. 

Ciosley Cábinilts 
lin 

1..__. 

IAA 

The tendency in the radio field today is to put 
apparatus In cabinets not only for appearance's 
sake. but as a protection from dust, dirt, atmos- 
pheric conditions, etc. Realizing the demand for 
ettractive stock cabinets of various sizes. we are 
building them In quantities In our large wood 
working plant. These cabinets are all uniform In 

style. The panels are rabbeted In to the front. 
As the outside dimensions and inside dimensions 
are either larger or smaller than the panel itself. 
we show panel size and also inside dimensions. 
Prices quoted do not include the panels. 

All cabinets are waxed antique mahogany fin- 
ish. Wood used is either gum, genuine solid 

hinged. 
mahogany 

Sizes 
quartered 

and prices are d shown below: 

CABINETS 
Mahogany or 

For 
Panel Inside Dimensions Quartered 
Size High Wide Deep Gum Oak 
ex 7 51/5" 61/2" 7" $2.50 33.85 
exl0 /a 31/2" 10" 7" 2.75 4.40 
8114 51/2" 131/2" 7" 8.80 3.55 
6121 5'/2" 20Y2" 7" 3.90 7.30 
0x14 WA" 131/2" 10" 3.70 5.80 

12x211 II/a" 20Vä" 10" 5.25 10.30 

Cash must accompany order. No C. 0.13's. We 
pay transportation charges. 

We can furnish genuine formica panels 9/18" 
thick, cut to the following dimensions: 8x7: 
6:10%; 741; 6x14; Tx12; 6x31; 7 :18: 9x14: 
12x14; 14x18; 18x21. Price of panels -2 35a per 
square inch. For odd sizes order the next largest 
size; we will trim. We pay postage. 

Every article bearing the name "CROSLEY" 
L GUARANTIED to give absolute satisfaction or 
money will be refunded. 
We shall be pleased to send literature describing 
the above mentioned and other radio apparatus 
to any one free of charge upon request. Get your 
name on our mailing 11si to receive latest Bulle- 
tins of other new Croeley product& If your 
dealer does not handle our goods, order direct 
and send us his name. 

Air 

DEALERS: It will pay you to handle 
our line. Write for particulars 

CROSLEY MANUFACTURING CO. 
Radio Dept. R -5 CINCINNATI, O. 
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No falling off in sales demanded 
the price reduction of Corwin 
Dials. The high quality of the 
finished dial, plus their accuracy 
and ease of operation, would jus- 
tify the upholding of the present 
cost. 

OLD PRICES 
66 
67 
68 
69 

On the contrary, the increased 
demand by amateurs who know, 
plus efficient marketing, has low- 
ered the cost of production, with - 
out impairing the quality. There- 
fore, we are able to offer Cor- 
win Dials at a much lower price 

NEW PRICES 
Number 66 
Number 67 
Number 68 
Number 69 

The distinction Corwin Dials impart to a radio station is only exceeded by their accuracy and ease of operation. Judged by time they are the oldest on the market, judged by design they are the newest, judged by performance they are the most satisfactory; and judged by price, they are the best value obtainable. 
all Radisco agencies and other reliable Dealers or sent postpaid anywhere. 

A. H. CORWIN & CO. 
4 West Park Street Newark, N. J. 

TRADE MARK 

GENERATORS -MOTOR- GENERATORS -DYNAMOTORS 

4 to 32 Volts for Filament -350 to 2000 Volts for Plate. 
Capacity 20 to 2000 Watts -Liberal Ratings: 
Write for Bulletin 237 which lists over 200 Combinations. 

MOTORS AND GENERATORS DEVELOPED 
FOR SPECIAL PURPOSES 

PIONEERS IN MANUFACTURING 
High Voltage Direct Current Radio Generators 

ELECTRIC SPECIALTY CO. 
STAMFORD, CONN., U. S. A. 

211 South Street 

Radio News for November, 19 21 

that when properly connected to the plate 
circuit of the valve through the Audion 
Control Box, oscillations of the receiver are 
obtained over the entire range of the re- 
ceiver. 

All of the inductance coils used are de- 
signed so that their natural wave -lengths 
are below the range of the receiver for 
reasons given above. They are all pit through an impregnating and baking process 
which drives all moisture from the coil and 
which renders it moisture -proof. It will be 
observed that the wiring has been so ar- ranged that there are no groups or bundles 
of wires running parallel to one another, as 
is so frequently found in fine looking sets, 
for the reason that groups of parallel wires 
result in high capacity coupling. All wires 
are encased in black empire tubing. 

It will be of interest to note here the de- 
tails of the windings of the various coils. 

PRIMARY LOADING COIL 
The primary loading coil is wound on a 

natural dilecto form 4 in diameter by 7/" 
long. The winding starts z/" from the 
end and is wound as follows: Two layers, 
bank wound, 18 turns per layer, are wound 
along a length of 1 ", then one layer of 62 
turns along a length of 3 ", then two layers, 
bank wound, 18 turns per layer again along 
I ", thus ending the winding z" from the 
right hand end. This makes a total of 134 
turns in the primary loading coil. 

SECONDARY LOADING COIL 

This is wound on a form 4" in diameter 
and 6/" long. As stated above, this load- 
ing coil is wound in four sections as fol- 
lows : Winding starts about 3/4" from left 
hand end. The first section is wound along 
a length of 5/8" and is wound in two layers 
of to turns per layer. The second section 
is separated about /" from the first and 
is wound in one layer of 12 turns. The 
third section is wound in two layers of 20 
turns per layer along a length of 0/8", and 
the last section is wound in three layers of 
26 turns per layer. The total number of 
turns in this loading coil is thus 15o turns. 

SECONDARY COUPLING COIL 

This is wound on a form 4/" in diam- 
eter, %" wide, and has three layers, bank 
wound, of 15 turns per layer, making a 
total of 45 turns. 

PRIMARY COUPLING COIL 

This is wound on a form 5/" in diam- 
eter and 1/" wide, and has four layers of 
24 turns per layer, making a total of g6 
turns. 

All coils are wound with No. 3 x 16 x 38 
Litzendraht. 

Looking at the front view again, the 
other details not described as yet are as 
follows : Next to the primary inductance 
switch is a metal case encasing a standard 
entury buzzer used for test purposes. This 
is operated by a dry battery connected to 
its appropriate binding posts on the right 
side of the receiver, and the switch operat- 
ing it is the simple push button seen next to 
the tickler coupling handle. At the ton 
center are two binding posts marked 
"DETECTOR" to which an external crystal 
detector is connected. The usual stopping 
condenser employed with the crystal de- 
tector is seen next to the secondary induc- 
tance switch, and is a fixed condenser with 
four taps. The best value of the stopping 
condenser for operation is secured by cut- 
ting out or in sufficient sections of this con- 
denser by means of the sectional switch 
until best results are obtained. Directly be- 
tween secondary inductance and secondary 
condenser and to the right of them is the 
Signal Control Switch. It has five posi- 
tions, and only moves through an arc of go 
degrees to make these five connections. 
These five positions are marked on the Con- 
trol Switch nameplate, and are: (I) SEND. 
(2) RECEIVE CRYSTAL TUNED. (3) 
CRYSTAL UNTUNED. (4) RECEIVE 
AUDION TUNED. (5) UNTUNED. 
The contact springs are extra heavy and 

1 
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At the extreme right, along the entire 
length of the receiver, are a serles of bind- 
ing posts, connections from which are made 
to the Control Switch just described. Each 
pair of binding posts has a nameplate which 
fully describes its function and connections. 
The design has been built to enable connec- 
tion to be made to the standard Audion 
Control Boxes, which carry binding posts 
marked exactly as on the receiver, thus 
facilitating proper connection. 

Practically all the switches, knobs, dial. 
binding posts and so on are standard parts, 
which are always in stock, can be bought, 
or readily made, in any quantity with tools 
and fixtures already at hand in the modern 
shop. Of those parts that are not standard, 
almost all can he made by stamping. Thus 
the design is such as to enable rapid quan- 
tity production economically. 

In the design of this set, care was taken 
to provide a sufficient overlap in the wave- 
lengths of the different scale ranges so that 
the end waves on the scales could be re- 
peated at the beginning of the scale on the 
next range. The following tables are given, 
as of interest in showing the overlap ob - 

tained in this set. 
PRIMARY CIRCUIT 

Tap io 180 Condenser Degrees 
A 200 350 Wave- length Meters 
B 270 528 , 
C 340 68o " 
D 
E 1390 " 
F I200 2050 

IA II 

G 185o 3230 
SECONDARY CIRCUIT 

Tap to 180 Condenser Degrees 
I 240 63o Wave-length Meters 
H 380 II25 " " 44 

III 625 1800 
Iv 1120 3400 

,/ 

Photos by courtesy cf General Electric Co. 
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Radio Digest 
' (Continued from page 392) 
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five or six years has specialized almost en- 
tirely on radio telephone matters. There is 

no one in our Engineering Department who 
has individually contributed more to the 
success of our various undertakings in the 
radio field since 1qí4 than Mr. 1-Ieising, and 
the action of the institute of Radio Engi- 
neers is a just tribute to him." 

Soon after he entered the radio research 
field in 1915, Mr. Heising was connected 
with the Montauk-Wilmington-Washington 
wireless experiments and later the Paris - 
Arlington tests. During the war he was en- 
gaged in the development of circuits for 
aeroplane and submarine chaser wireless 
sets. Recently, his studies have been de- 
voted to the perfection of radio systems for 
extending Bell Telephone Service to loca- 
tions which cannot he reached by wire. 
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Club Gossip 
33 (Continued from page 405) 
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PENN RAIDO CLUB 
The first meeting this season of the Penn Radio 

Club was held on Thursday, Sept. 15, 1921, at 
7.80 P.M., at the home of our treasurer, Mr. 
O. G. Albert, 607 N. Preston St., \Vest Phila- 
delphia. 

While waiting for the members to arrive. 
sorte of the time was devoted to listening in on 
a two -step amplifier to several radiophone concerts. 

The president, Mr. Robert Littler, gave a speech 
on the purposes and objects of the club. Under 
the heading of "General Business the date for 
the election of the officers, the dues, and a bet- 
ter place for headquarters, were discussed. 

All business having been taken care of, the 
remainder of the evening was spent in listening in. 

Fellow bugs, one of the main objects of this 
club is code practice; if you are interested please 
come forward. 

LeRoy Ritter, secretary, 2415 S. Sartain St., 
Philadelphia, Pa. 
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cognized Symbol of SujoPrcor Performance 

POTENTIOMETER 

New Quality Receiving Units 
In Solid Mahogany Cabinets 

Back Connections hidden from View- 
Non-mechanical Vernier Controls which hunt 
down the wary C.W. - 
Unit Construction allowing economical expan- 
sion of the set - 
Compact and new designs which increase ef- 
ficiency, minimize space and reduce weight - 
Quality appearance due to rich mahogany cabi- 
nets with rounded corners, glossy -black beveled 
dials, finished panels, brilliant white engraving, 
modern aluminum frame construction, etc. 

These are some of the features which make these 
Quality Receiving Units absolutely unequalled for 
modern short wave receiving. 

No. 2596 is a Short -Wave Regenerative Tuner with 
Vernier Controls. 

Price $45.00. 
No. 2634 is a Detector 2 -Stage Amplifier including 
two celebrated Amrad Ampliformers (Amplifying 
Transformers) 
Price $47.50. 
In combination these two units give a high class 
receiving station, as illustrated above, of unques 
tionable efficiency and quality. 

Write for descriptive Bulletin L. 

Interior of Regenerative Timer. No. 2596, showing Basket -weave Variometern and 
Varlo- Coupler. Wave-length range 180 -350 meters. Amrad Adjustable Lead 
Coil increases wave -range to 3000 meters. 

Twin -Ft Synchronous Motor endorsed by leading amateurs described in Bulletin T. Price only $85.00 
Amrad Receiving Specialties described in Bulletin N should be investigated by every up -to -date 
operator. Order now from your dealer to insure Christmas delivery. 
Aimed Catalog listing 85 items -the most complete line on the market -sent for 10 cents In stamps. 

SPECIAL: -Stranded Copper Antenna Wire, No. 24-7 Strands Twisted - 
125 ft. to coil -From our Term nated War Contraot -Only 50 Dents. 

AMERICAN RADiO AND RESEARCH CORPORATION 
203 College Avenue 

Medford Hillside, Massachusetts chias°,;, 

New York City 
15 Park Row (Suburb of Boston) 600 South Dearborn St. 

i 
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BRANDES 
Matched -Tone 
HEADSETS 

Moderate 
Prices 

The moderate prices of the 
Brandes Headsets enable 
all operators to become 
owners. They give every- 
one a chance to have the 
best equipment inaead,of 
the ordinary and often 

unsatisfactory,kind. They al- 
low you .tó install extra headsets 
when necessary. Three Kinds: 

"Navy" type most r cnsitive $14.00 
"Trans. Atlantic" the professional type 12.00 
"Superior" -the supersensitive amateur 

headset 8.00 
Sold on 10 days' trial. Money refunded if not satisfactory. 

CHRISTMAS GIFT -Give yourself a Brandes Headset for Christ- 
mas, or give one to that friend or relative who is interested in 
wireless. Send 5c for Catalog G 

DEALERS -Write for Proposition 
C. BRANDES, INC. 

Wireless Headset Specialist 
Room 823, 32 Union Square, New York City 

"ILLINOIS" THE RELIABLE 
MADE RIGHT - STAYS RIGHT 

- - Three Styles: No. i, - 
- Panel ; No. 2, Open Type 
--- as shown ; No. 3, Fully 

Encased. Anti Profiteer. 
Less than pre -war prices. 
Fully assembled and tested. 

Style No I No 2 No 3 
- 67 Plates, $7.00 $8.00 $8.;0 -__ - 43 3.50 4.50 4-75 _--.!. i =--- 3 2.75 3.75 400 = _--`=` - 13 2.25 3.25 3.50 

-° Money back if not satis- 
fled. Just return condenser 
within ro days by insured 
Parcel Post. 

STYLE No. I STYLE No. 2 Options : - With Style 
No. I- instead of Scale 

and Pointer, a 3 -inch Metal Dial at 5o cents extra, or 
a 3 -inch Bakelite Dial at $1.00 extra. Large Knobs. 
Both excellent values. Or we will, if desired, supply 
the Condenser with smooth 3 -16 inch center staff, with- 
out Scale, Knob and Pointer, at 15 cents off the list 

,.- a- IA to those who prefer to supply their own dial. 
Vernier with single movable plate applied to 13, 23 

or 43 plate condenser, $3.00 extra. 
We allow no discounts except 5 percent on orders - - of 6 or more. 

Sent Prepaid on Receipt of Price 
Except : Pacific States, Alaska, Hawaii, Philippines I- and Canal Zone, add toc. Canada add 25c. 

Foreign Orders other than Canada not solicited. 
VERNIER 

G. F. JOHNSON, 625 Black Ave., Springfield, Illinois. 

Radio News for November, 1921 

THE FIRST SURINAM RADIO ASSOCIATION 
Our association is quite a young body, estab- lished under legal charter, with the object of fur- nishing its members, who must be either radio amateurs or student, the best means of keeping in touch with all the most recent inventions, read- ing and study on wireless. 
It is part of our policy, in seeking to obtain the results aimed at, to establish friendly rela- tion with associations and clubs of a similar na- ture, and we wish to co- operate mutually in behalf of our members. We invite correspondence from American clubs and would be glad to communi- 

cate with them. D. A. Nunes, P. O. Box 145, Paramaribo, Surinam, Dutch Guiana, South America. 
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High Voltage Dynamos 
(Continued from page 408) 
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Paper, white 
writing 200- 275 

Paraffined Paper Boo -r,000 
Silk, Single Cov- ering (on 

wires) 
Silk, Single Cov- 

ering, shel- 
lacked . 500 - 

Silk, Double 
Covering 

Silk, Double 
Covering, shel- 
lacked .. 420 - 

Wood, Mahogany io- 
Wood, Pine 5- 
Wood, Walnut 15- 

350- 565 

575 

320- 420 

510 
25 
20 
40 

225 9,000 
900 36,000 

475 19,000 

525 21,000 

375 15,000 

450 
15 
IO 
20 

18,000 
600 
400 
800 
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Inland Castaways 
(Continued from page 399) 
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startling in its simplicity. I felt ashamed 
of myself for not thinking of it sooner. 
Me, a radio amateur at that ! 

"Doe !" I yelled, as he and Rudd moved 
down the hill, "come back ! -I have an 
idea!" 

"Impossible," he called sarcastically, but 
nevertheless returned to the fire. "What is 
it 

"Let me take the spark coils from the 
car, and the storage battery, then everybody 
come with me to the house." 

"What are you going to do ?" they per- 
sisted. I explained that the wires between 
the house and barn would serve as an ex- 
cellent aerial, and with the coils and bat- 
tery, it might be possible, in view of our 
elevation to reach some amateur at home. 

The idea was not received with enthusi- 
asm by the ladies, for the abandoned build- 
ings presented a cheerless aspect in the gath- 
ering dusk. But Doc approved, and we 
journeyed once more to the house. 

It was but a moment's work to remove 
the phone from the wall, and connect the 
coils and battery. A strip of tomato can 
furnished a key. Two rusty nails driven 
into a dry piece of wood furnished the spark 
gap. 

The question of a ground was puzzling, 
until I remembered that a length of wire 
led into the inside of the barn. This lead 
was cut off at the outside insulators, taken 
to the house, and run from the coil to the 
pump in the kitchen ; it was more than long 
enough. 

I felt quite pleased with myself. 
"This is all very well," said Doc, "but 

how are you going to know that anyone 
hears your message ? We can't exist on 
hope." 

Well, I was stumped. Then the telephone . 
now reposing on the dry batteries in the 
corner, caught my eye. 

"Control yourselves, me friends," says I, 
"and hand me yon telephone." 

They did as requested, and I proceeded to 
dismember the instrument. From the ringer 
I took enough wire for two small coils, 
placed one on top of the other, and hoped 
it would be a loose -coupler. Then two tin - 
can covers separated by a sheet of paper 
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Who Enjoys Your Set? 
Do you ? Of course, but, think what sport it would be to dis- 
card those awkward, tiresome, and uncomfortable head sets, 
do away with them entirely, and get everything loud and clear 
all over the place. 

And wouldn't it be great to treat your friends and neighbors 
to a radio music concert whenever you felt like it, or let them 
all enjoy hearing the news events of the world as you pick 
them up by wireless ? 

And you can -with the Radio MAGNAVOX -do all this and 
more, easily and inexpensively. Ask your dealer about this 
marvelous wonder instrument, or write us direct. Do it now, 
and make your set the source and center of enjoyment it 
should be. 

Send for FREE card- 
illustrating and describing the hook -up and 
operation of the Radio MAGNAVOX and 
the famous "moveable coil" which makes 
it so efficient. This interesting card free - 
send for it NOW. 

Dealers -unite for proposition. 
¡j ®a General Offices and Factory 

OAKLAND, CALIFORNIA 
New York Office 

370 Seventh Ave. -Penn. Terminal Bldg. REG ISS PAT OR 
AND FOREIGN COUNTRIES 

The Radio MAGNAVOX 
A beautiful and efficient out- 
fit, made in two sizes. Type 
R -2 uses % ampere in field, 
Type R -3, 1 ampere. Any 
amount of current can be 
used without distorting sig- 
nals or injuring apparatus. 
Any one can operate the 
MAGNAVOX. Price complete 
as illustrated, Type R -3. $45. 

Type R -2 with 22 in. horn $110 

At your dealer or direct from 
factory. 

Condenser 
No. 3 

CHELSEA 
Variable Condensers 

(Die -Cast Type) 
No. I. -.0011 m. f. mourted 
No. 2. -.0006 m. f. mounted 
No. 3. -.0011 m. f. unmounted 

$5.00 
4.50 
4.75 

No. 3. -.001I m. f. unmounted, without dial 4.35 
No. 4. -.0006 m. f. unmounted 4.25 
No. 4. -.0008 m. f. unmounted. without dial 3.85 

Top, bottom and knob are genuine bakelite, 
shaft of steel running in bronze bearings, adjust- 
able tension on movable plates, large bakelite dial 
reading in hundredths, high capacity, amply sep- 
arated and accurately spaced plates. 

Unmounted types will tit any panel and are 
equipped with counterweight. 
Purchase from your dealer; if he does not carry 
it. send to us. 

The Chelsea Amplifying Trans- 
former is a supreme attainment in 
the design of Audio Frequency 
Transformers. It embodies the 
highest grade of materials obtain- 
able and proper design, which re- 
flects the result attained namely 
high amplification factor. It is un- 
equalled either in electrical char- 
acteristics or good appearance. 

NO. 50 PRICE AS SHOWN, 34.50 

"CHELSEA" BAKELITE DIAL NO. 41. 

The Chelsea dials are made of genuine 
bakelite, beautifully finished, and bear a 
100 division semi -circular scale. 

The dial is 3% inches in diameter, `a 
inch thick, with a long, sloping, easily 
read marking. Chelsea bakelite dials run 
true and will not warp. 

The complete dial and knob is made to 
fit either 3/18, y or 6/16 inch shaft. Spec- 
ify size when ordering, otherwise the 4 

inch hole will be furnished. 

Chelsea dials are beautiful in appear- 
ance low in price accurate and durable 
in service, unexcelled by any, at any 
price. 

Dial and knob complete $1.00 

Purchase from your dealer. 

CHELSEA RADIO CO., 150 Fifth Street, Chelsea, Mass. 
Manufacturers of Radio Apparatus and Moulders of Bakelite 
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Everything 
The new branches -arcs and tubes -of the revised examination of the 

Department of Commerce are fully covered in the Home Study Course 
of the Radio Institute of America. 

Enrollments are coming in by every mail. Why aren't you one of the wide - 
awake wireless men who have seen the new and greater opportunity opened to 
them by the Home Study Course, which is specially designed to land them 
one cf the enviable jobs at the world's greatest radio station? 

It will be equipped to work simultaneously 
with five other nations in widely separated and 
distant parts of the world. 

A position at this station is the height of 
every operator's ambition, for it means un- 
limited opportunity to succeed and progress to 
higher, more responsible and better paying 
positions in the radio industry. So far as 
opportunity goes the successful fi.ture of these 
men is assured. 

How about you ? 

The graduates of the Radio Institute of Amer- 
ica enjoy a great and exclusive advantage in 
the close connection existing between the In- 
stitute and the Radio Corporation of America, 
the world's largest radio manufacturing and 
commercial radio company. 

Prominent executives in the radio field are 
former students of the Institute. The Radio 
Corporation employs thousands of men, in its 
executive departments, on ships and at shore 
stations and in factories and laboratories. A 
large percentage of these men are graduates of 
the Institute. 

The Radio Institute of America has been an established and successful institution for over 
fifteen years. It has trained over 6,00u men, 95% of whom have successfully engaged in this 
new branch of science and industry. 

Write for our booklet and further details- Now. 

HOME STUDY DIVISION 

Radio Institute of America 
(formerly Marconi Institute) 

324 Broadway, New York 
11,1 ilHili ífHHl 

LONGER LIFE 
MORE THAN A TRADE 

MARK 

BETTER SERVICE 
A SIGN OF "B" 

BATTERY QUALITY 

The new "Ace" No. 627 -45 Volt Variable "B" Battery 
is rapidly creating a remarkable reputation as to 
"Price," Quality, Service and Weight. The special 
size cell construction guarantees from 50% to 75% 
longer life than any 2 small size "B" Batteries. 16 
Taps, 30 Voltage readings of from 1,/, to 45 Volts ob- 
tained. Absolutely the best "B" Battery offer ever 
made. Size 6 in. x 5 in. x 2 in.- weight 33 lbs. 
Price $3.50. Demand "ACE." If your dealer does not 
carry "Ace," write to us. This list contains the six 
popular type "ACE" "B" Batteries. 

Cat. No. Size Voltage Lbs. Tap. 
623 Plain 21/2x2x33/s 22y, 1 

623 Variable 21/2x2x3% 22'/ I 5 

625 Plain 3 x4x6% 221/2 5 

625 Variable 3 x4x64,8 22'/2 5 5 

626 Plain 3 x8x6% 45 10 

626 Variable 3 x8x65/e 45 IO 8 

Price 
$1.50 

1.75 
2.50 
3.00 
5.00 
6.00 

Write for Catalog No. 20 

Ace Batteries are silent, moisture proof and 
absolutely guaranteed. 

DEALERS -Get in on this fast selling item. 

44 Court Street ACE BATTERY MFG. CORP. Brooklyn, N. Y. 

NOTICE! 4th DISTRICT AMATEURS NOTICE! 
Southern Radio Supply Co. now ready to fill your wants. Mall orders shipped same day received. 
Complete Stock: Remler, Murdock, Acme, Federal, De Forest, Clapp- Eastham and Amrad apparatus. 
Formica sheets and tubes, Ace B batteries, RAC 3 Audions, $3.50; receptacles $1.00 postpaid; Cunningham 
Detectors, amplifiers and power tubes. 

.We carry a complete line of CW apparatus. 

SOUTHERN RADIO SUPPLY CO. CLEARWATER, FLORIDA 

Radio News for November, 192r 

became a condenser. The receiver was con- 
nected in, and -oh ! what a sinking f eel - 
ing -where was the detector? 

On that bare hill top were no crystals, 
and if they did exist it was now too dark 
to look for any. 

"For the love -o' -Mike, man, make haste," 
said Doc impatiently, "pretty soon it will 
be too dark to see anything." 

The others crowded closer to the win- 
dow, and concentrating all my scattered 
faculties I thought rapidly over the list of 
known wave rectifiers. For a despairing 
moment I was about to admit defeat, then 
it came to me. Why not utilize the carbons 
of the lightning arrester for a microphone 
detector? The ancient batteries on the floor 
would furnish the minute local current nec- 
essary. 

Hastily I bent the ends of two carbons 
into a V- shape, borrowed a pin from one 
of the girls, straightened it, scraped it 
bright, laid it across the carbons, and then 
connected in the dry cells. The receiving 
circuit was complete. Nothing suggested it- 
self for an aerial switch, so connections 
were changed by hand. 

"All right," I announced, smiling with an 
assurance I did not feel, "now we'll call up 
Jamesburg." 

It was a strange scene. The spark flared 
and flickered, casting grotesque shadows 
upon the dilapidated walls. In its weird 
blue light, the faces of my little audience 
stood out tense and ghost -like from the 
surrounding darkness. One of the girls ex- 
claimed in fright ; outside, the black shroud 
of night cloaked the mountains with its 
sable mantle, and the wind, increasing in 
velocity, moaned dismally through the for- 
ests. It required no stretch of imagination 
to picture serious consequences to what had 
promised to be merely a delightful adven- 
ture. The girls were plainly unstrung, and 
one of them shivered incessantly. 

For an hour I alternately called "S.O.S." 
and strained my ear for reply, but none 
came. Static muttered spasmodically, so I 
knew that my hook -up, at least, was cor- 
rect. 

Finally Doc broke the long silence. 
"Brownee," he said, "I think we had bet- 

ter not spend more time here. Evidently 
the coils are not powerful enough to reach 
anyone. Jim and I will start for the town, 
and you take the girls to the car and keep 
the fire going." 

"Doc," I implored, "just one more try 
before you go." 

Changing the connections, I called again: 
a long slow call, then shifted to the re- 
ceiving and prayed for an answering note. 
But none came. 

Acting on impulse I stirred the pin on 
the carbons. Instantly a faint "peep" be- 
came audible. Raising my hand for silence 
in the room, I literally held my breath and 
slowly penciled the message as the charac- 
ters formed themselves: 

"CQ CQ de 8Z -, WHO IS CALLING 
S.O.S.? WHAT'S THE JOKE ?" 

Feverishly I changed the aerial to the 
sending set and answered: 

"8Z- 8Z- 8Z- de CB CB CB. THIS 
IS AUTO PARTY STRANDED IN 
MOUNTAINS 15 MILES FROM LEES - 
VILLE. SEND HELP. FOLLOW LEES - 
VILLE ROAD AND WATCH FOR 
SIGNAL FIRE FROM HILL. BRING 
GASOLINE. HURRY." 

Then I clutched the receiver to my ear 
for the reply and hoped fervently that the 
microphone had not been knocked out again. 

Fainter than before the call came. 
Apparently my dry batteries had given 

up their last electron, but it mattered not. 
The answer was short : 

"CB CB de 8Z- O.K. COMING IM- 
MEDIATELY-8Z-." 

With a profound sigh of relief I sank 
back against the wall and tried to answer 
the clamor of questions. When it finally 
became clear to the party that help was on 
the way, the "atmosphere" changed as if 
by magic. Everyone rushed joyously back 
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rw;"Zio ensifie celoiolr 
Makes Good Radio Equipment Better 
Insulation is the foundation of all radio. Your equipment can only be as efficient as 
the insulation you use in its construction. Condensite Celoron is the safest, surest 
and most successful answer. There are seven salient reasons why. 

Condensite Celoron is high in resistivity and dielectric strength, extremely 
water resistant, immune to atmospheric and climatic conditions, insoluble, infusible, 
long -lasting and attractive. Read this Bureau of Standard test: 

Wave Length 
Meters 

Approximate Frequency Phase Difference Dielectric 
Cycles per Second Degrees Constant -K 

373 804,000 2.0 4.7 
1,295 231,500 1.8 4.8 
3,067 97,800 1.8 4.9 

We supply this remarkable material in standard size sheets, 
rods and tubes ready for all machining purposes -for experts and 
amateurs. Sold by radio equipment dealers everywhere. If your 
dealer cannot supply you, write us. 

Diamond State Fibre Company 
Bridgeport (near Philadelphia), Penna. 

Branch Factory and Warehouse, Chicago 
Offices in Principal Cities 

In Canada, Diamond State Fibre Co. 
of Canada, Ltd., Toronto 

Do you want lower prices on radio apparatus 
without sacrificing quality? Then purchase WILCOX Products. We believe that 
the low prices given below will increase our sales ten times. Unless they do we will 
lose. If they do the saving resulting from increased production will repay us. We 
are depending on you to support our attempt to lower prices and we ask you not 
to fail us. Send in your order now. 

WILCOX TYPEI122 RHEOSTAT 
PRICE NOW 

65c 
POSTPAID 

(WAS 90c) 

Panel mounting -I.5 amp. for 
receiving tubes or 3 amp. for 
transmitters -Strong self -sup- 
porting resistance unit with 

every inch exposed for cooling -Brass panel bushing and bear- 
ing make it very smooth running -Easy to mount -All off po- 
sition provided- Requires panel space only two inches in diam- 
eter -Now furnished with new style WILCOX knob, better 
looking than the one shown -All exposed metal parts nickel - 
plated. 
This rheostat, we originally planned to sell for one dollar but we took 
a chance and offered it for ninety cents and were rewarded by immense 
sales. We are now taking a bigger chance and have reduced the price 
to sixty -five cents. This makes it cost much less than any other rheostat 
and less than half as much as any which can compare with it in quality. 

WILCOX REGENERATIVE RECEIVER PARTS 

PRICE $ 1 3.50 POSTPAID 

This set of parts contains absolutely everything necessary to 
make a complete regenerative short wave receiver that will 
equal any in performance and appearance ; and the best part of 
it is that both rotors and stators of variometers and vario- 
coupler are completely wound and the panel comes already 
drilled so that the hard part is all done for you. It is only 
necessary to assemble the variometers and variocoupler, fasten 
them to the panel and wire them up. 
All wooden parts are accurately turned from genuine mahogany. The 
rotors are true sections of spheres and have hollow centers. The one 
piece brass shafts are provided with tubular bearings and pigtailed con- 
nections to the rotors do away with the noise bound to result from 
sliding contacts. Two switches are provided which allow an adjust- 
ment of one turn on the primary. 
The various parts have been carefully designed to operate properly 
together and the instructions furnished are so complete and the as- 
sembly work so easy that any amateur can complete the set at home and 
have an instrument equal to any at less than one fourth the usual cost. 

LIST OF PARTS FURNISHED 
1 Bakelite- dilecto panel (drilled) 
2 Complete sets variometer parts (wound) 
1 Set variocoupler parts (wound) 
2 Type 117 dial, large graduated 0 -100 
1 Typa 117 dial, small graduated 0 -50 

ALL EXPOSED METAL PARTS NICKLE 

A new catalog of our products is ready. Send five cents for a copy. 

2 Panel Switches 
14 Switch Points 
4 Switch Stops 
8 Dial Pointers 
8 Binding Posts 
PLATED 

THE WILCOX LABORATORIES, LANSING, MICH. 
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Unwired Regenerator 

These apparata are constructed with the best materials and 
workmanship. They have no superior at any price. Apparatus 
fully guaranteed. Send for descriptive bulletin immediately. 

DETECTOR & TWO STAGE AMPLIFIER 
0o WITH 3 LICENSED 

$25 No TUBES MATCHED 
TO TRANSFORMERS 

$40.00 

FREDERICK WINKLER, JR. 
304 COLUMBUS AVENUE 

NEW YORK, N. Y. 

Unreliable and 
operation of any 

Use 

THERMO - COUPLE 
INSTRUMENTS 

for CW 
All long distance C.W. operators 

use thermo- couple ammeters. 
Precise electrical measurements 

are the basis for the successful opera- 
tion of any C.W. Set. 

inaccurate instruments will result in the unreliable 
set. 

Government Bureau of Standards tests have shown Jewell thermo- 
couple instruments to be accurate and reliable. 

PRICE $12.00 

Order From Your Dealer 

JEWELL ELECTRICAL INSTRUMENT COMPANY 
1650 Walnut Street Chicago 

A REAL BARGAIN 
Send your order in today. Cuts approx- 

imately full size. 

No. 60 binding post, pol- 

ished nickel with knurled 
hard rubber top Q 

was 12c now 08c. 

No. 110 switch lever, polish- 
ed nickel with finely knurled 
knob. Bushing also furnish- 
ed with this lever 

was 60c now -r 
Send 2c stamp for descriptive catalogue R -21. 

DAVID KILLOCH COMPANY, NEW Y yRK 

Radio News for November, 19 21 

to the car, the coils and battery were re- 
placed, the lights turned on and stacks of 
fuel heaped upon the dying fire. 

As the flames soared upward with re- 
newed life, songs were sung, jokes and sto- 
ries came forth and once more it was a gay 
old world. 

Some time later. two tiny lights were 
discerned moving far down the valley; at 
times they disappeared. Finally they came 
closer. At last we heard the chugging of a 
car ascending a grade, and then a big ma- 
chine rolled to a stop beside us. 

Two young fellows jumped out. Expla- 
nations were made and soon we were home- 
ward bound. 

One of the young fellows was the ama- 
teur who heard my call. His station was 
located in the village and my first signals 
had come in clearly, but thinking it some 
spark coil amateur perpetrating a joke he 
paid no attention. An hour later, tuning on 
the same wave- length, lie again heard the 
call, and fortunately answered. 

Of course I was the hero of the hour, 
and as a tired but happy auto party entered 
the outskirts of Jamesburg, Doc observed 
cheerfully : 

" \\ ell, I guess a telephone may be of 
some value after all !" 

The Meeting of the Techni- 
cal Committee on linter - 

national Radio Com- 
munication 

(Continued from page 393) 
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waves of which the amplitude or frequency 
is varied by the operation of keying in tele- 
graph transmission ; Az- Continuous waves 
in which the amplitude of frequency is va- 
ried in a periodic manner at an audible fre- 
quency; A3- Continuous waves in which the 
amplitude or frequency is varied according 
to the characteristic vibrations of speeci 
type B- Damped waves, consisting of suc- 
cessive wave trains in which the amplitude 
of the oscillations, after reaching its maxi- 
mum declines gradually. In defining these 
types of waves, the technical committee 
makes it clear that no reference is made to 
types of transmitting apparatus. For in- 
stance, emissions from spark equipment 
which yield real continuous waves are not 
barred from type At. Similarly, spark ap- 
paratus, producing real modulated continu- 
ous waves, are not excluded from type Az. 
In practice, the principle prescribes that the 
emissions of fixed stations are to be made 
exactly on the wave- lengths recorded in the 
Central Bureau as the normal wave or 
waves of the station. To quote the proceed- 
ings of the international committee : "The 
Administrations responsible should fix the 
allowable tolerance for departures of the 
mean frequency from the given value and 
should take advantage of the progress of 
the art to reduce this tolerance progres- 
sively. In the case where bands of fre- 
quencies are allotted to a service, or to a 
station, or to different nations, each Ad- 
ministration should ensure that the stations 
under its jurisdiction employ frequencies 
which are sufficiently far removed from the 
limits of these bands, in order that no ob- 
jectionable amount of interference be caused 
to traffic of other services or stations em- 
ploying frequencies outside the bands." 
With respect to each type, the waves were 
classified according to the degree of inter- 
ference they produce at any distance. Each 
nation is left free to choose the best means 
for determining whether a particular emis- 
sion may be accepted in any type or class of 
waves. The elimination of the use of waves 
of inferior classes is urged upon all the na- 
tions. No restrictions were placed on the 
sending of distress signals. 

Question number two inquired whether 
in practice the use by mobile services of the 
boo -meter damped wave is apt to interfere 
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THE A -P VT 
AMPLIFIER - 
OSCILLATOR 

-the amplifier used 
by the U. S. Navy. 
"Use the tube the 
Navy uses." 

Price $6.50 

NOTE 
N E W 
LOW 

PRICES 
A -P Tubes are licensed by 
the Radio Corporation of 
America under the DeForest 
Audion and Fleming patents 
for amateur and experi- 
mental use in Radio com- 
munication. 

In addition to being national 
distributors for the Moor- 
head Laboratories, Inc. 
Mfrs. of A -P Tubes, the At- 
lantic Pacific Radio Supply 
Company are also exclusive 
Pacific Coast distributors for 
the following companies and 
products: -Shaw Insulator 
Co.. Mfrs. of moulded equip- 
ment, DeForest Radio Tel. 
& Tel. Co., Mfrs. of radio 
equipment. Diamond State 
Fibre Co., Mfrs. of Con - 
densite- Celarono Redmanol 
Chemical Products Co., 
Mfrs. of insulating varnishes 
and lacquers. 

THE A -P 
ELECTRON 

RELAY 
-the most sensitive 
detector of spark sig- 
nals known to the 
radio art. 

Price $5.00 

AT YOUR DEALER OR DIRECT FROM 

ATLANTIC PACIFIC RADIO SUPPLIES CO. 
HENRY M. SHAW, President 

638 Mission St., San Francisco, California 

44' 

PAUL F. 
GODLEY 

selects A -P Tubes for 
supreme English test. 

He wires: -"A -P Tubes selected as most satisfactory 
on American market for use in multistage amplifiers 
because of their low capacity and low current con- 
sumption." 

The A. R. R. L. is sending Paul F. Godley, of 
Montclair, New Terscy, to England to receive mes- 
sages from .American amateurs. Because the effi- 
ciency of multistage radio frequency and audio fre- 
quency amplification depends entirely upon the tubes 
used in his multistage amplifiers, he has chosen A -P 
Tubes exclusively for this purpose. The A -P Am- 
plifier Tube is the tube used by the United States 
Navy, the famous Navy Type S.E. -1444. 

"Use the tube Paul F. Godley has selected." "Use 
the tube the A. R. R. L. will use in the supreme 
test." "Use the tube the Navy uses." "Use A -P 
Tubes for efficiency." 

At your dealer or direct from the factory. Note the 
new low prices and order now. 

HERE YOU ARE! 

L -100 LOOSE COUPLER 

sa; 

üIIIIIIIIIIIIIIIIIIIilllli 

SKINDERVIKEN TRANSMITTER BUTTON 

RS -200 UTILITY RECEIVER 

MESCO 1 KW, TRANSMITTING KEY 

THE SALE OF A LIFETIME! 
This is an absolutely bona -fide sale, reductions 

the list below sent postpaid. 
ranging from 20% to 40 ^l . Anything in 

1411 Polished Bakelite -ANY SIZE -- 
Per Pound .... $1.75 

Regular Price Sale Price 

L -104 Regenerative loose -coupler $29.50 520.65 
L -103 Regenerative loose- coupler 23.50 16.45 

L -102 "Standard" loose- coupler 19.50 13.65 

L -100 3000 meter loose -coupler 9.00 6.00 
121 Single capacity fixed condenser .005 M.F. 1.50 .90 

122 Double capacity fixed condenser .005 M.F. 1.80 1.10 

123 Double capacity fixed condenser .005 M.F., with switch as illustrated 2.50 1.50 

Special M -480 2000 ohm receivers . 
6.25 4.00 

Special M -481 3000 ohm receivers 7.50 5.00 
tied Seal dry cells .45 .38 

Red Seal "Sparkers" 4 cells en bloc 2.70 2.00 
De Forest CV -500 condensers .0005 M.F. 5.25 4.50 

Marko 4 volt storage batteries 10.25 8.00 
115 Galena detector I.60 1.80 

117 Galena detector 2.15 1.50 

110 Silicon detector 2.10 1.45 

No. 51 Mesco transmitting key 1.80 1.10 

Mesco 1 K. W. transmitting key with 11s" Sterling silver contacts 4.00 2.75 

Do Forest Utility Time Receiver -Type RS -200 45.00 30.00 

Genuine hard rubber knobs with brass pointers .20 .10 

Solid brass binding posts -black finish -with screw .20 .10 

De Forest two -step amplifier 60.00 45.00 

Aluminum VT socket on composition base 1.50 1.20 

Wresh H batteries large size -8 months shelf life -22% volts with 15 taps 3.00 2.75 

Same as above without taps 2.25 2.00 

De Forest 3 coil honey -comb mounting on base 12.00 10.00 

Acme 'fz K.W. transformer, non -resonant type with choke coil 30.00 25.00 

Skinderviken transmitter buttons -low or high voltage 1.00 .70 

Western Electric 10 ft. double receiver cords 1.00 .50 

Amrad 1/,, R.W. quenched gaps 17.50 14.00 

Ha disco vario- couplers 
7.50 5.00 

Amrad adjustable resistance for % K.W. gap 3.75 3.00 

Push and pull swltchee 
.50 .25 

T -V antenna switches -wooden bases 4.00 2.75 
4.50 3.25 

'' -V antenna switches -slate bases 4. ,p5 

Baby knife switches -SP. DT. 
.35 

.18 
Baby knife switches S. P. S. T. 135.25 108.18 
De Forest Type OT -5 Buzzer Radiophone 
Do Forest TYPS OT -10 D. C. Radiophone, complete with tubes and motor -generator 295.00 250.00 

This sale will last for 30 days only. Send in your order at once or you may be disappointed, 

In the event that we are out of any item called for, refund for same will be made at once. 

ELECTRICAL SPECIALTY CO., 48 -50 So. Front St., Columbus, O. 
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Insist upon 

SOMERVILLE 

CW CONDENSERS 
.00025, .0005, .001, .002 mfd. 

They REALLY DO stand up under 
1,000 volts -and they cost but 

POSTPAID DIRECT OR 5C FROM YOUR DEALER 

2,000 volt tested 

CHELSEA PANEL CONDENSERS 
with CHELSEA Bakelite dial 

(Improved Bearing Type) 

.0006 mfd. size, $4.25; .0011 mfd. size, $4.75; 

With SOMERVILLE dial, $1.00 extra. 
CHELSEA Sy4" dia. Bakelite dial, $1.00. 

SOMERVILLE INSULATED BINDING POSTS 
NEW PRICES, medium, 10e; large, ISo. 

JUST OUT -R.C.A. grid leaks for 5 watts tubes. 
5000 ohms, with mid -tap. $1.10 post -paid. 

The same, but larger, for 50 watt tubes. $1.63 

SOMERVILLE LOOSE- I.F.AF CATALOG 20e 
RADIO CORPORATION CW CATALOG 25e 

SOMERVILLE 
DIAL 

INDICATOR 
e2 POST 

'PP PAID 

4" Silvered DIU 
Real Bakelite 
Knob, 234" Dia., 
va" Shaft Hole 
Somerville 

Knob Indicator. 

90POST C PAID 

SOMERVILLE, Jr. CONDENSERS 
Similar to our CW Condensers but use a thin- 
ner dielectric and are not tested. Copper lug 
terminals. Available in .00025, .0005, and .001 
mfd. capacities. 

A -DI RECTR 25c OSTPFROM ID 
YOUR DEALER 

.00026 and .0005 mfd.; with grid leaks 15e 
extra. 

SOMERVILLE RADIO 
GUARANTEED STOCK 

AMPLIFYING TRANSFORMERS 
UV 712 Radio Corporation $ 7.00 
General Radio, new type 5.00 
Chelsea, just out, mounted 4.50 

AMPLIFIER CABINETS 
2 stage GREBE, with fil. control 65.00 
Detector and 2 -stage AMRAD, just out 47.60 

RECEIVER CABINETS 
GREBE CR -5, 150 -3000 m. new type 80.00 
GREBE, CR -8, 160.1000 m. new type 80.00 
GREBE CR -9 150 -3000 M., new type, 130.00 
AMRAD 2596 170 -360 m. new type 45.00 

HEAD TELEPHONES 
BROWN -IMPORTED, adjustable 

Non -adjustable model 
WESTERN ELECTRIC, 2200 ohm $15 

value, special 
MURDOCK No. 56, with Navy type 

headband, 2000 ohm 
LOUD SPEAKERS 

MAGNAVOX, 5 watt, new type, 1 amp. 45.00 
BALDWIN Type C unit, no cord.... 7.00 

"B" BATTERIES 
SORSINC 22% volt, 8400 mil. amp. hr. 4.00 
EVEREADY No. 766 22% volt, with 

taps, large 3.00 
EVEREADY No. 703 unit type, 22% 

volt 1.75 
VACUUM TUBES 

RADIOTRON UV 200, postpaid, 
RADIOTRON UV 201, postpaid, 
RADIOTRON UV 202, postpaid, 
RADIOTRON UV 203, postpaid, 

VT SOCKETS 
SORALA S10, with bakelite base 
DEFOREST, all Bakelite, moulded 
RADIO CORP, UT 541 for UV 203's 

TUBE RHEOSTATS 
MURDOCK, bakelite base, reversible, 

6 ohm 
FADA, Thermoplax base, smooth run- 

ning, 
SOMERVILLE, 6 ampere, SHRAMCO 

unit 

18.00 
16.00 

12.00 

5.00 

insured 5.00 
insured 8.50 
insured 8.00 
insured 30.00 

1.00 
1.25 
2.50 

$1.00 

1.25 

2.75 
POTENTIOMETER, 

for plate voltage control 
RADIO CORP. "A" bat. type, 200 ohm,..2.00 

FEDERAL JACKS 
1421 open circut, 70e, 1422 closed crt. .85 
1423 double circuit 1.00 
1435 auto. filament control, closed 1.20 
1438 auto. filament control, double 1.50 

PLUGS FOR JACKS 
47 A WESTERN ELECTRIC, nickel 

plated 1.35 
FIRCO, bull -dog grip, flat $2, round 2.50 

VARIOMETERS 
REMLER, moulded Bakelite, no dial, 

in. shaft 6.00 
AMRAD, wavy wound type, no dial, 

8/16 in. 8,10 
VARIOCOUPLERS 

REMLER, moulded, 180° coupling, no 
dial 5.40 

AMRAD, wavy -wound type, no dial, 
3/16 in. shaft 6.90 

SOMERVILLE RADIO 
LABORATORY 

Sales Office: 178 Washington Street BOSTON, MASS. 

CANADIAN .AMATEURS! 
HEADQUARTERS FOR THE BEST 

RADIO EQUIPMENT 

Write for Price List 

SCIENTIFIC EXPERIMENTER, Limited] 
33 McGILL COL .EGE AVENUE MONTREAL 

Se a hider for your RADIO NEWS. No cad preserves twelve Issues, each of whioh 
can be inserted or removed at will. Price Oa Experimenter Pub. Co., Ise., Book Dept., SSO-A 
lulteu St., Now Ent. 
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with the 600 and 800 meter waves, and if 
so, how much. The conclusion is that the 
429 kilocycles (zoo meter) will interfere 
with the reception of continuous wave sig- 
nals. Also, there is liable to be interference 
in the use of 700 meters with the reception 
of 375 kilocycles (800 meters) and 500 kilo- 
cycles (600 meters) wave signals. The ty 
of apparatus, distances, and other conditions 
will influence the degree of interference. 
The committee did not, however, deem it 
expedient to prohibit the use of the zoo- 
meter damped wave. Only certain restric- 
tions were imposed. It was the wish of the 
committee that until a date was fixed by the 
next International Conference on Electrical 
Communications that time signals, weather 
bulletins and warnings to navigators be 
transmitted on damped waves. After the 
fixing of the date referred to above, the 
600 -meter wave will not be employed for 
such signals save those used by mobile and 
land stations for sending telegrams of ur- 
gency involving the safety of navigators. 
Wave -lengths allotted to the transmission 
of regular traffic will be used in sending 
time -signals and meteorological telegrams. 
Also, a damped wave of 2,65o meters will 
be provided as additional facilities. The 
Paris conference was of the opinion that 
the exact time of sending messages of 
weather observations and time -signals should 
be specified by international agreement. It 
was not considered advisable, owing to the 
progress of radiotelegraphy and radio- 
telephony, to define specific privileges for 
each type or class of wave. 

The outstanding claim of the American 
delegation that certain bands of waves 
should be reserved for radiotelephony pre- 
vailed. It was recommended that the wave- 
lengths 88o kilocycles (34o m.) to i,000 
kilocycles (300 m.) shall be used for radio- 
telephony (Type A3), and continuous waves 
(Tyne AI) for mobile services. The fre- 
quency of 725 meters was selected for use 
by mobile services, certain restrictions be- 
ing stipulated. The range of frequency 
from 182.5 kilocycles ( 5,55o meters) to 
193.5 kilocycles (1,550 meters) to 200 kilo- 
cycles (I,5oo meters) was selected for air- 
craft services, both commercial and military. 
It was the decision of the Technical Corn- 
mittee on International Radio-Communica- 
tion that no radio -telephony service should 
be permitted, for the present, in the range 
from 38.5 kilocycles or 8,000 meters to 42.9 
kilocycles or 7,00o meters. This regulation 
does not prohibit the conducting of experi- 
ments between these limits. Each nation 
will restrict the hours employed for such 
experiments so that normal radio- service 
will not be seriously interrupted. The wave- 
lengths from 200 kilocycles or 1,500 meters 
to 207 kilocycles or 1,450 meters are allotted 
specifically for military services, and will 
not be shared by mobile services. 

Principles governing the operation of 
fixed stations using waves between 3,050 
and 30,000 meters were discussed and recom- 
mendations offered. The lower frequency 
waves should be employed for the longer 
distances while the higher frequency waves 
should be used for the shorter distances. 
For ranges below 4,000 kilometers no wave- 
length above 12,000 meters should be used. 
For ranges in excess of 4,000 kilometers, no 
wave -length below 8,000 meters should be 
employed. A guide to the application of 
this principle is found in the acceptance of 
the formula that for distances exceedinn- 
1,500 kilometers the wave -lengths employed, 
expressed in meters, should not exceed three 
times the range expressed - in kilometers. 
Each nation, so was the opinion of the corn- 
mittee, should apply the minimum possible 
number of wave -le igths necessary to exe- 
cute its radio -communications. Waves emit- 
ted should be pure and uniform, free as 
possible from harmonics. Each nation was 
left free to determine the range of its ships, 
aircraft or coast stations by -calculations 
based on measurements of the electromag- 
netic field at a distance from the station 
greater than one wave -length as well as by 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News jor iv oveniber, 1921 

practical daylight signalling tests. 
The range of mobile radio -beacons, so 

declared the technical committee, shall not 
exceed ten nautical miles. The normal dis- 
tance of short -range fixed radio -beacons 
shall be restricted to a maximum of thirty 
nautical miles, while the extent of a long - 
range fixed radio- beacon shall be confined 
to two hundred nautical miles. Waves of 
Type Ai only should be employed. The 
Paris meeting considered the subject of 
wave -lengths to be employed by radio direc- 
tion finders, with reference to which of 
these waves are more desirable, namely, 
450, 600 or Boo meters. Also the question 
was asked whether all radio direction -find- 
ing stations should be prepared to receive 
signals for bearings on both 450 and goo 
meters. The conclusions are : Bearings may 

D 

Quality, Service & Price 
Small B. Battery 22% Volt $1.25 
Large B. Battery 22% Volt 2.40 
Large 27% Volt Variable 2.65 
Chelsea Dials 1.00 
Chelsea Condenser ,0011 Mounted 4.75 
Superior Phones 8.00 

KELLY & PHILLIPS 
312 FLATBUSH AVE. 

BROOKLYN NEW YORK 

-1-51 

We Have 
Complete 
Stock of 

RADIO PHONE PARTS 
including 

Radio Corporation Products 
and Many Others of Merit 

We have a large stock of all reliable makes 
and ship same day order is received. 

PHILADELPHIA SCHOOL OF 
WIRELESS TELEGRAPHY 

Jobbers and Dealers in Radio 

1533 Pine Street Philadelphia, Pa. 

()DEL UY10S` 
PATINTRD 

ED MR ASA ' Y 
ylitNENTAbtrA,i.:-> 

F REE ! ! Crystal Detector Cup Nickle Plated with Setscrew FREE" A BEAUTY AND A BARGAIN: 
Given with every FADA supersensitive mounted galena purchased from us during the month of November. 

Crystals are guaranteed to be supersentive by FADA and are further backed by the famous MARL money 
back guarantee. The crystal and cup are a wonderful bargain at 50e. We are distributors of the V. H. 
Laughter VICTOR socket specialties. Order your VICTOR socket from us. We have other apparatus of 
worth; ELECTROSE insulators 10" strain -68c, ball -30c, CHI -RAD variometer sets K -D and set up at 
regular prices, Baldwin type E's- $15.00, Extco Clads- $5.00, Murdock type 56's 3000 ohm -$6.00, Formica 
cut to size 2 /4c per sq. in., Klaus switches new type -60e, etc. Write for list. We can carry this bargain 
another month if so zequested for we are organized to please. Just drop a card and say you want it another 
month. Watch for our big CHRISTMAS offer next month. It Is a real present for you. IMMEDIATE SFHìVICEI 

THE PORT ARTHUR RADIO LABORATORY, 2048 Fifth Street, PORT ARTHUR, TEXAS 

G. M. PROUDFOOT 
DETECTOR AND TWO -STEP 

AMPLIFIER 

Highest Quality Lowest Prices 

Detector and One -Stage Amplifier 

$25.00 
is duplicate of above only one unit less. 

The Operating Characteristics of All Our Instruments Are Equal to Any on the Market Regardless 

$35.00 
The design and construction are such that maximum amplification is obtained and no howling. 

Panel 3/16 in. hand rubbed and engraved with white letters. Instruments look better than photographs. 

Cabinet 5 in. deep. Bakelite is 7% in. x 83/4. in. Plug for fones furnished with each instrument. 

of Price. 

CABINETS 
QUARTER SAWED OAK WITH 

WAX FINISH MAHOG- 
ANY FINISH IF 

DESIRED 
w 

NOTICE 
CLEAN CUT WIRING 

NOTE THESE PRICES 
Detector Cabinet. Fixed Condenser, Grid Leak, 

plete 
One -Stage Amplifier 
Two-Stage Amplifier 
Detector and One -Stage Amplifier. 
Detector and Two-Stage Amplifier 
Detector and Three Stage Amplifier 
Navy Coupler 
Long and Short Wave Receiving Set - 

150- 25,000 Meters 

com- 
$10.00 

18.00 
25.00 
25.00 
35.00 
65.00 
17.50 

195.00 

361 E. OHIO STREET G. M. PROUDFOOT 

We manufacture our own jacks, which allows possible 
additional. 

nent 

ALL INSTRUMENTS 
TESTED IN LABORATORY 

AND 
UNDER WORKING 

CONDITIONS 

* 

EVERYTHING 
GUARANTEED 

CHICAGO, ILLINOIS 

construction than with telephone jacks. 
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10 or 20 -WATT ICW TRANSMITTER. 
Air Bore cnoncs 
L2Ifrer 

iron 
core 

'f., chok 

stunt 1111111 
rransforn+ec 
Acorr.' / 
-i3Ad;0 

- 

Corpoatiow 
`\\\1<711 

t.a 
SEND FOR BULLETINS 

AND NEW PRICES 
The above diagram is one of many illus- 
trated and completely described in our lat- 
est bulletins on "CW" and "ICW ". Sent 
on receipt of 4 cents to cover postage and 
cost of mailing. 

Buy your apparatus and equipment of us. 
We allow 5 percent discount on orders of 
$10.00 or more and pay postage on ship- 
ments in 1st and 2nd zone. Write today 
for the Bulletin and New Prices. 

Peoria Radio Sales Co. 
Dept. B. PEORIA, ILL. 

1 

DEALERS 
Send for Our 
Trade Schedule 

Keep posted on new prices and equipment. 
Owing to our connection with the largest 
manufacturers, some of whom we repre- 
sent exclusively, we are prepared to offer 
dealers a real advantage in price and de- 
livery. If you are a Dealer, write at once 
for our new trade schedules. Get your 
name on our mailing list for latest infor- 
mation on prices and equipment. 

Klaus Radio Company 
Dept. 200, EUREKA, ILL. 

i 
000111110k/ 

60 \\ \ 60,111,,,05ó1ó/, 

ONE EMPIRE DIAL ' FREE 
v. - With Every Two Dollar Order 

Due to the great demand for our free 
dial offer, we are extending this offer 
for the month of November. 

VARIABLE CONDENSERS RHEOSTATS 
Chelsea .0006 for panel mounting $4.25 Ramier 1.00 Chelsea .0011 for panel mounting 4.75 Fada 1.25 

DIALS Paragon 1.50 
Chelsea 3" dial 1.00 
Paragon 21/4" rheostat dial .80 "B" BATTERIES Paragon 3" dial 1.00 
Paragon 4" dial 1.75 Cyclone 221/2 volt (small) 1.00 
Tuska 4" dial 1.50 Cyclone 221/2 volt (large) 2.00 
Empire 21" dial .25 Cyclone 45 volt (large size variable) 4.00 

VACUUM TUBES Eveready 22,/z volt (large variable) 3.00 
Radiotron U.V.200 detector tube 5.00 Turney short wave regenerative tuner 6.00 
Radiotron U.V.201 amplifier tube 6.50 
Radiotron U.V.202 5 watt power tube 8.00 Paragon socket 1.00 

Audlotron double filament 6.00 Tuska C.W. inductance 8.00 

VARIOMETERS AND VARIOCOUPLERS Empire series- parallel switch .85 

Empire variometer 6.00 Acme amplifying transformers (mounted) 5.00 
Empire variocoupler 8.80 Remler detector panel 8.00 
Tuska moulded variometer with dial 7.25 Remler amplifier panel 8.00 

Empire Radio Equipment Co. 
Manufacturers and Distributors of Radio Apparatus 

271 West 125th Street New York City 

WE USED OUR BEAN 
in designing 

THE PARKIN DIAL TYPE RHEOSTAT (Pat pending) and by mounting the re- 
sistance element In a circular groove in the back of a 3" molded Bakelite dial 
eliminated one part and saved you the cost of a dial. The groove being recessed, 
allows the dial to clear the panel by the usual distance of 1/16 ". An off position 
Is provided and a stop on the dial engages the stationary contact at the extreme 
positions. The 360 degree rotation insures fine adjustment. A brass bearing Insures 
a true running dial and smooth a^tion. 
All figures and graduations are filled with brilliant white enamel. All brass parts 
nickel plated. Bakelite knob. 
Resistance Is 5 ohms, carrying capacity 2 amps. No. 77 Parkin Dial Type Rheostat 
Postpaid. $1.75. 

FOR SALE BY ALL LEADING DEALERS 
Send for free catalog No. 5 describing our 
complete line. Dealers Write for proposition. 

PARKIN MFG. CO. SAN RAFAEL, CALIF. 

IA welcome addition to your library! Send $2.60 today, plus postage for 7 lbs., and your copy 

Experimenter u Publishing Company, Inc, 
will come forward Stet, New York City 
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be given to mobile stations by radiogonio- 
metric coast -stations on 375 kilocycles (800 
meters), and 667 kilocycles (450 meters). 
For regular service, radiogoniometric coast - 
stations must be equipped to give bearings 
to mobile stations on one of the frequencies 
or one of the group of frequencies given 
herewith : Three hundred and seventy -five 
kilocycles (800 meters) only, or 50o kilo- 
cycles (600 meters) and 667 kilocycles (45o 
meters), or 375 kilocycles (800 meters) and 
667 kilocycles (45o m.). As an emergency 
measure in the interest of aiding mobile 
stations in distress or danger, all radio - 
goniometric coast -stations which do not em- 
ploy the frequency of Soo kilocycles or 600 
meters must be able to take bearings on 
that wave -length. The subject of spacing 
of waves, owing to the sparsity of informa- 
tion, was not broached by the committee. 

Distribution of frequencies or wave- 
lengths to various services will become ef- 
fective on a date to be determined later by 
international agreement. At and above 
5,000 meters the only type of wave allowed 
is type AI except that within the range of 
frequencies from 8,000 to 7,000 waves of 
type A3, which may be used for experimen- 
tal purposes only. Ships using 70o meter 
wave of type A2 and type B, owing to the 
fact that they cannot clear their traffic on 
800, 600, or 450 meter waves, and vessels 
which use the 725 meter wave, will be sub- 
ject to this ruling : "It shall be left to the 
land station to decide whether the 725 or 
70o meter wave shall be used; this shall onl- 
be in cases where its use will not interfere 
with other traffic." 

Any nation may authorize the use of fre- 
quencies in excess of 20o meter waves of 
any class in any way, including amateurs. 
provided these stipulations are met : Must 
not disturb the working of the international 
service of mobile stations using frequencies 
of 22o meters and above ; shall not molest 
the operation of radio communications of 
any other nation on 250 meters and above. 
This does not include the use of the plain 
aerial. The Technical Committee contem- 
plates that Zoo meters and below may, be 
required for international communications 
over shorter distances, and that it may ne 
cessitate the formulation of international 
regillations as to their use. It is deemed de- 
sirable that after January 1, 1923, the fre- 
quency of 30o meters, Type B, shall not be 
used. Type B may be employed on wave- 
lengths greater than 1,500 meters allotted to 
fixed services, provided interference is not 
caused to any service of any other nation. 
Stations now using damped waves for im- 
portant Government messages and weather - 
observation telegrams may continue the 
practice until a date is fixed by the next In- 
ternational Conference prohibiting same. 

The American delegation to the Interna- 
tional Radio -Communication Conference in 
Paris was composed of Major General 
George Squier, Chief Signal Officer of the 
United States Army, Chairman, represent- 
ing the State Department; Rear Admiral 
Thomas F. Magruder, Naval Attache of the 
United States Navy at Paris ; Dr. J. H. 
Dellinger, Chief of the Radio Laboratory, 
Bureau of Standards, United States Depart- 
ment of Commerce; Lieutenant- Commander 
Edward H. Loftin, of the Bureau of En- 
gineering, United States Navy Department ; 

Dr. L. W. Austin, Head of the Research 
Laboratory of the Navy Department; Dr. 
Louis Cohen, Consulting Engineer of the Signal Corps, United States Army; Major 
J. O. Mauborgne, of the Signal Corps; F. 
P. Guthrie, of the Radio Division, United 
States Shipping Board ; Dr. A. E. Kennelly. 
Professor in Harvard University and Mas- 
sachusetts Institute of Technology, who was Secretary of the Delegation. 

DISTRIBUTION OF WAVE -LENGTHS TO 
VARIOUS SERVICES- MOBILE SERVICES 

Meters 
200 to 550 Ar from 200 to 550. 

A2 from 230 to 300. 
from 34o to 55o. 
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PARAGON 
MEANS 

"PERFECT MODEL OF EXCELLENCE" 
AND IT IS FOUND ONLY ON 

RECEIVERS RADIOFONES 
AMPLIFIERS SOCKETS . 
DETECTORS KNOBS 
V. T. CONTROLS VARIOMETERS 
CONDENSERS SWITCHES 
RHEOSTATS DIALS, ETC. 

Manufactured by 

ADAMS-MORGAN 
UPPER MONTCLAIR, NEW JERSEY 

MOST DEALERS STOCK PARAGON 
No. 25 PARAGON RHEOSTAT $1.50. 
Six ohms 1% amps. max. Either panel or table mounting. Inde- 
structible Condensate base. Highest grade on the market. 

1 No. 30 PARAGON SOCKET $1.00. 
A real socket at a right price. Highly polished 

", nickel shell and Condensite base. I¡ndestnuctibld. 
. o Laminated springs give smooth firm contact. 

L ," No 70 VT CONTROL $8.00. 
I, 3 Strictly high grade instrument. Does better work 

than many high priced cabinets. Finely finished Inds- 
structible Condensite panel embraces socket, rheostat, 
condenser, leak and nine terminals. Metal parts pol- . 

ished nickel. 

WE'VE A DIAL FOR EVERY PURPOSE 
and they all match. Cut shows 270 degree dial for 
our rheo. and potentiometer. Superb finish. Indestruc- 
tible. Fits y inch shaft. Price 90c. Moulded of 
Condensite. 

: 

' 
- /A` 

... . 

CO. 
PRODUCTS 

Nn \\\\ ' . 
^' I 
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:¡ 
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SHORT WAVE EFFICIENCY! 

Can only be had by using variometers which are scientifically constructed. 
The market is full of variometers more or less indifferently designed which are 
built solely to sell without a true appreciation of what is necessary in their con- 
struction. Consult any authority and he will tell you that you can tune with 
either capacity or inductance, BUT that inductance is preferable. Then think 
it over and see if you will buy moulded variometers (the better the dielectric 
the more capacity) or whether you will buy "CINO." Over five hundred sets 
in use today, and on the market only six months! 
Variometer parts only $2.50 Variocoupler parts only $2.50 
Variometer wound, not assembled.... 4.50 Variocoupler wound, not assembled 4.50 Variometers complete plate or grid.. 6.00 Variocoupler complete 6.50 

CROSLEY PORCELAIN SOCKET $ .60 

Your dealer has them 

Cino Radio Mfg. Co. 
218 West 12th Street 

Cincinnati Ohio 

The "QSA" Line of Radio Equipment 
Radiotrons 

Now that long distance transmission and reception is being resumed, 
you'll need a more highly efficient station. A RADIOTRON U.V.200 
will insure MAXIMUM EFFICIENCY for your receiving set. 
Radiotron U.V.200 with 4 -page booklet of instructions $5.00 
Radiotron U.V.201 with 4 -page booklet of instructions 6.50 

Radiotrons shipped PREPAID anywhere in the U. S. 
SEND 10 CENTS TODAY FOR CATALOG. 

COMBAT 
A storage battery for radio work 
should be designed for that work. 
In the "COMBAT" you have a 
strong yet durable battery. Several 
patented features make it espe- 
cially recommendable for radio 
work. The only battery with non- t -or 
corroding terminals. Special introductory offer of 
30% off list expires Nov. 30th. Write NOW for 
"COMBAT" circular and prices. 

While They Last 45 V. "B" Batteries 
$1.85 each 

INDEPENDENT RADIO SUPPLY CO. 
3716,W. Douglas Blvd. Dept. R -11 Chicago, Ill. 

"Better Results with Less Effort." 

QST QST QST 
$1.00 12TOR FEET AEROPLANE ANTENNA WIRE 200 t FEET $1.00 

COMPOSED 16 STRANDS NO, 30 BARE COPPER, BRAIDED 
(Include Postage on One Pound) (Dealers Write for Discount) 

Typo 
Type 
Type 

Baldwin Phones, New Prices 
c $15.75 

F 16.25 

Grebe Apparatus, New Models 
("R5 Super -Special, 150 -300 meters e80.00 
C118 150 -1000 meters, with detector unit 80.00 
0119 150 -3000 meters, detector and 2 step 130.00 

THE HOUSE OF SERVICE 

LINZE ELECTRICAL SUPPLY CO. 
1129 OLIVE ST. ST. LOUIS, MO. 

We represent all the leading radio Manutaoturers 

Insure your copy reaching you each month. Subscribe to Radio News 
-$2.00 a year. Experimenter Pub. Co., 236 A Fulton Street, N. Y. 
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A3 from 300 to 34o 
and 525. 

B 220, 300* and 45o. 
* (300 to he suppressed after January i, 

1923.) 

550 to 65o AI not permitted be- 
tween 55o and 
65o. 

A2, 3 and B, use 600 meters 
in a c c o r d a n c e 
with rules re- 
garding the use 
of the 600 -meter 
wave. 

from 65o to 85o. 
from 65o to 750 

and 800. 
A3 725. 
B 700 and 800. 
AI, 2, 3 from 85o to 950 

(Aircraft serv- 
ices only). 

not permitted. 
from 970 to io5o. 
loon (for radio - 

beacons ) and 960. 
loon ( for radio - 

beacons). 
from i5oo to 155o 

(Aircraft serv- 
ices only). 

158o, provided it 
does not inter- 
fere with corn - 
munications o f fixed stations 
using Type AI. 

from 2100 to 2650. 
(2400 AI, for 
calling only.) 

from 2500 to 2650. 
from 4800 to 5000. 

65o to 85o AI 
A2 

850 to 950 

950 to 1050 

1500 to 1550 

B 
AI, 2 
A3 

B 

AI, 2,3 

A3 

2100 t0 2650 Al 

4800 t0 5000 

Meters 
200 to 280 

950 to 1050 

1550 to 185o 

285o to 3300 

3900 to 4800 

A3 
AI 

FIXED SERVICES 

AI, 2 
A3 
Ai, 2 
A3 

from 200 to 280. 
from 200 to 23o. 
from 95o to io5o. 
g6o and rood (the 

latter for radio - 
beacons only). 

B 

radio- 

woo (radio -bea- 
cons). 

Ai from 1550 to 1850. 
A2 and 3 from 155o to 165o. 
Ai from 2850 to 3300. 

A band of 8 kc /s. 
provided it does 
not interfere 
with communi- 
tions of fixed 
stations u s i n g 
Type Ar. 

from 3900 to 4800. 

MILITARY SERVICES 
(Mobile and Fixed) 

200 to 550 Ai, 3 
A2 

from 200 to 550. 
from 200 to 300. 
from 340 to 550. 
220, 300* and 450. 

* (300 to be suppressed after January i, 
1923.) 

550 t0 650 AI not permitted be- 
tween 55o and 
65o. 

A2, 3 and B, use 600 meters 
in accordance 
with the rules 
regarding t h e 
use of the 600- 
me t e r wave- 
length. 

from 65o to 700. 
675 -also 70o. 
700. 
Aircraft services 

only. 
from 95o to 1050, 
moo (radio - bea- 

con service). 
Aircraft , services 

650 to 700 

850 to 950 

950 to 1050 

r050 to 1500 

AI 
A2 
B 
AI, 2,3, 

Ar, 2 
A3 and B 

AI,?, 3 
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Atlas Radio Products -for Efficiency 
Why You Should Buy Atlas Radio Products 

UNMOUNTED MOUNTED 
Popular opinion has demanded that really efficient amplifying, modulation, filament heating and C.W. power transformers be put on the market and made available 
to the amateur. The great majority of these instruments on the market heretofore. were highly inefficient, and have had a power factor In the neighborhood e1 
50%. ATLAS transformers will henceforth be rated on output, and will use double windings, larger windings. larger wire and largor coros in order that the 
power factor be as high as possible. This Is being done at 100(7 Increase In cost of production, but the selling price of the instruments will not be changed. 
GUARANTEE: Run an eftc ency test with any other transformer on the market and determine its power factor: thon run the samo test with Atlas transformers. 
and if they do not prove more effi -ient your money will be refunded upon request. 

ATLAS AMPLIFYING TRANSFORMERS supporting legs 2.00 
Mounted $ 5.00 Panel and binding posts 2.00 
Semi- mounted 4.00 ATLAS FILAMENT HEATING TRANSFORMERS Unmounted 3.50 75 Watt. Filament Voltage 8 -10 Parts for same- Mounted Primary and secondary 2.50 $11.00 

Core 1.00 Uemìounte ted 18.00 
Four aluminum legs .50 Unmounted 8 50 

Panel and binding posts 1.00 tarts for same- Panel windings 5.00 
ATLAS CW TRANSFORMERS Core 3.50 

Plate Transformers, 500 Watt, 1000 -1500 Volts Supporting legs 1.50 
Mounted $24.00 Panel and binding posts 1.00 
Semi -mounted 22.0Ô ATLAS CW TUNING INDUCTANCES Unmounted 19.00 

6 Inch Formica Tubes No. 8 Enameled Wire Parts for same - 25 tuns inductance $ 8.00 Complete windings 15.00 30 turn inductance 9.00 Core 4.00 
Supporting legs 3.00 

45 turn inductance 10.00 

Panel and binding posts 2.00 ATLAS CW POWER TRANSFORMERS 
50 Watt. Secondary 375 Volts, Filament Windings. 

10 V. Variable 
$14.00 

13.00 
11.00 

50 ohm 7 amperes at 110 volts for primary con- 
trol of 50 watt power tubes 10.00 

50 ohm 15 ampere at 110 volts for primary con - 
trot of 250 watt power tubes 15.00 

Prices quoted on, other sizes on request 

ATLAS MODULATION TRANSFORMERS 
Mounted $ 5.00 
Semi- mounted 4.00 
Unmounted 3.50 
Parts for samo- 
l'rimary and secondary 2.50 
Core 1.00 

Four supporting legs .50 
Panel and binding posts 1.01 

ATLAS FILAMENT HEATING TRANSFORMERS 
150 Watt Filament Voltage 10 -12 

Mounted $16.00 
semi- mounted 14.00 

ATLAS CW CHOKE COILS 1' /z Unmounted 12.00 
Henry 500 M.A. Mounted 

l'arts for same 
Double Semi- mounted $ 7.50 ('omplete windings 
Single semi -mounted 5.50 Semi -mounted ('ore 
Unmounted, double 6.00 Unmounted .. Supporting legs 

for same - L'nmounted, single 4.00 Parts Panel and binding posts 
Parts for same- Complete windings 9.00 

Coils, each 2.00 tore 200 ATLAS CW CHOKE COILS 
Core 2.00 'Supporting legs 2.00 11/2 Henry 150 M.A. 
Supporting legs 1.50 Panel and binding pasts ... 1.00 Double, semi- mounted $ 5.50 

ATLAS CW POWER TRANSFORMERS . ATLAS RECEIVING AND POWER TUBE single, semi- mounted 4.00 
RHEOSTATS Double, unmounted 4.50 

200 Watt, Secondary 350 and 550 Volts, F4ngle, unmounted 3.00 
Filament Winding 12 Volts Variable 6 ohm 1.5 ampere for receiving tubes $ 1.00 l'arts for same- 

Semi-mounted 
$19.00 f ohm 7 ampere for 5 to 50 watt power tubes 2.00 Coils, each 1.60 

Semi- mounted 17.00 4 ohm 16 ampere for 50 to 250 watt power tubes 5.00 fore 1.50 
Unmounted 15.00 ATLAS SPECIAL RHEOSTATS FOR CONSTANT Supporting legs 1.00 
Parts for same- VOLTAGE CONTROL OF POWER TUBES 
Complete windings 12.00 50 ohm 3 ampere at 110 volts for primary con- ATLAS DX -52 SUPER OSCILLATION 
Core 3.00 trot of 5 watt power tubes $ 5.00 TRANSFORMER $25.00 

Special sorted. tested & Guaranteed Vacuum tubes, all makes, at list prices 

AMATEURS: Send 10 cents for ATLAS Catalogue 
DEALERS: Send for Catalogue and Discount Schedule 

8.00 
4.00 
2.00 
2.00 

THE AMERICAN RADIO SALES & SERVICE CO., Mansfield, Ohio, U. S. A. 

ñ O: [ PtülveA(p 
tWp.na,q 

Me,e:a,113P1I[P,a1 
{u,+u:,IN 

Licensed under Armstrong U. S. Pat. No. 1,113,149 

KE NISfET3Y 
E Q 4fiPl3NT 

Our new improved Type 281 

SHORT WAVE 
REGENERATIVE RECEIVER 

is designed for high efficiency on wave 
lengths of 185 to 620 meters. 

The ideal set for relay work. It embodies all the features of correct design and superior 
workmanship that have established the reputation of Kennedy Equipment. 

You will be interested in the details of this new short wave set. Ask your dealer 
about it. If he cannot supply you we will send you Bulletin 201 on request. 

The high quality of Kennedy apparatus is being appreciated by those who want the 
best results. 

We again find it necessary to greatly increase our 
factory capacity to meet the demand 

INCORPORATED 
RIALTO BUILDING 
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GET A 

WIXICO 

lG' ,- 

1 

l 

COIL MOUNTING 
Pat. applied for 

and bring your set up-to -date. 
WRITE FOR PARTICULARS 

Table Type, made to order only $8.00 
Panel Type 5.00 
Wlxlco Clips 4.00 
Plugs .70 
Above does wet include coils. Plugs fit 
only WIXICO Mounting but are sold 
.regarately if desired. 

See your dealer or write us. 
We also handle a complete line of 
Radio apparatus. Send 4 cents for 
our catalog. Write us your wants. 

THE AMOLECCO CO. 
CINCINNATI, OHIO 

Wireless Amateurs 
ATTENTION! 

If you want service, order from us. 
We carry a large stock of High 
Grade Wireless Apparatus of our 
own and other manufacturers 

SPECIAL! 
Vacuum Tube Sockets $1.25 
Rheostats 1.25 
221/2 Volt "B" Batteries 1.5o 
Rasco Dials .6o 
Rubber Binding Posts .20 
Tested Galena .40 
Lateral Wound Coils. All sizes. 
Send 60 for our large illustrated catalog. 

J. M. PAQUIN 
THE ELECTRICAL SHOP 

787 QUEEN ST. WEST 
TORONTO, ONT. 

AN UNUSUAL RADIO CATALOG 
FREE. CRAIG & LOUGHBOROUGH 
NORWOOD (CINCINNATI) OH10 

Lower Economy Radio Prices 
$3.00 Black Aber 7x20x1/2 Panels, now each $2.00 
02'/ per square Inch, cut to size, now sq. In. 0.01/a 

Plate Batteries Eneo 22/ :V 00 
Plate Batteries Erseo 36V 840 

"Always Something doing" 

ECONOMY RADIO SUPPLIES CO. 
232 Sanford St.. East Orange, N. J. 

TELEGRAPHY 
(Morse and Wireless) and RAILWAY ACCOUNTING taught thor- 
oughly. Dig solarise; greet opportunities. Oldest. largest school. 
Endorsed by Teloypppróort niitie ptoo.earn large portion. Catalog free. 
EREGca INSTITUTE, D Street, Velparlde0. Md. 

1850 tO 2100 AI, 2, 3 
2400 AI for calling only. 

2650 10 2850 A I, 2, 3 

3300 10 3900 AT, 2, 3 
4800 to 5000 A I 

Note: Military fixed stations may employ 
waves allotted to fixed services at the dis- 
cretion of their Government, and when they 
do so, they will enjoy the same privileges 
as other fixed stations using similar waves. 

SPECIAL SERVICES 

Meters 
450 Radiogoniometric Service A2, 

3 and B. 

550 to 599 Reserved to protect distress 
wave. No types permitted. 

óoo Calling and distress wave. 
May also be used for ra- 
diogoniometric service A2, 
3 and B. 

6o/ to 650 Reserved to protect distress 
wave. No types permitted. 

800 Radiogoniometric Service A2, 
3 and B. 

loco Mobile radio- beacons, io nau- 
tical miles (18.5 km.), 
AI, 2, 3 and B. 

Short -range fixed radio -bea- 
cons 3o nautical miles ( 55.5 
km.), Ai, 2, 3 and B. 

Long -range fixed radio -bea- 
cons, 200 nautical miles 
(37o km.), AI. 

2100 Radiogoniometric Service Ai. 
2400 Calling wave AI, for mobile 

and military services only. 
2650 Time, meteorological, notices 

to mariners, etc., AI, 2 
and B. 

uuuuuuuwuuuuuunuununuuuwuumunm.muuuuuuuw,nuuunuuuuunuuwumiwunuum 

Junior Radio Course 
(Continued from page 402) 
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during the time of the contact between the 
segment and the brush ; if it is desired to 
close permanently a circuit, some electro 
magnets, acting as relays, should be used 
with, fixed to the armature, an interrupter 
of the same type as those used in the lamp 
sockets operated with a little chain, which 
when pulled, closes the circuit the first time 
and opens it at the second pull. 

A complete circuit for the control of a 
ship is shown in Fig. 3. As may be seen 
the distributor connects the various relays, 
one after the other, in the circuit of the 
battery B2, which operates them if the con- 
tact R of the main relay is closed under the 
action of a signal sent from the sending 
station. In order to know which one of t 

relays is in circuit at any time, a special 
system may be used and consists of lamps 
differently colored installed in the mast of 
the ship, each color corresponding to a cer- 
tain control, and enabling the operator of 
the sending station to know when to press 
the key to operate one or the other of the 
relays. The circuit of these lamps is closed 
by another distributor mounted on the same 
shaft as the main one. 

If, for instance, it is desired in the case 
of a ship controlled by radio, to start the 
motor running the propeller, the operator 
presses the key when he sees the red flash 
in the mast of the ship, indicating that the 
proper relay is in circuit. The armature 
of the relay R2, then closes the switch CI 
and the motor runs as long as another sig- 
nal operates the same relay which opens 
the circuit of the motor. To steer the ship 
to right or left, two extra electro magnets 
are used and a common armature to which 
the rudder is fixed is attracteed by either 
one of them when the local circuit of the 
relays R3 or R4 is closed. If the key is 
pressed when the blue lamp glows, the re- 
lay R3 pulls the switch C2, closing the cir- 
cuit of the battery B4; the armature mov- 
ing the rudder is attracted by the upper 
electromagnet and the rudder is moved to 
the right. If another signal is sent when 
the blue lamp glows again, the switch C2 
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FROM MANUFACTURER TO USER 
ALL BATTERIES SENT POSTPAID 

Buy direct 
from the 
manufac- 
turer and 
receive a 

Fresh 
Battery 

All 

Wizard 
Batteries 

are 
absolutely 

guaranteed: 

ANNOUNCING WIZARD'S 2 NEW 
IMPROVED TYPE "B" BATTERIES 

No. 1632 -1 tap 45 Volt Var. Battery, 
Size 6x5x2H in Price x2.80 

(Weight 334 lbs ) 
No, 1630 -6 tap 27 Volt Var. Battery, 

Size 6x3a2H in Price $1.80 
(Weight 2/ lbs ) 

The new types are not made of the same 
size cells as a small size "B" Battery. The 
volume of one of the cells in these types is 
4.1' cu. inches as compared with 2.5 cu. inches, 
the volume of a cell used in email 'B'd'. You 
can easily see that the life of these two types are 
almost double the life of the small "Pis." 

OTHER WIZARD TYPES 
Volt - 

Cat. No. Size Tape age Weight Price 
1623 Plain 23z2z3% 22%ía 1 lb. $1:00 
1623 Variable 21/2z2x3% 5 22% l lb. 1.20 
1625 Plain 3 x4x6% 22% 6 ibis. 1.85 
1625 Variable 3 x4z6% 5 22% 5 lb.. 2.25 
1826 Plain 3 x8x6% 45 10 lbs. 8.78 
1826 Variable 3 x8x6% 6 45 10 lbs. 4.15 

Write for Bulletin Na 8 
Send all money orders to 
WIZARD BATTERY CO. 

1816 42nd St, Brooklyn, N. Y. Dept. R 

Do You Know That 
1. BI- LATTICR COILS (duo -lateral) are the beat 

type of inductances for long wave receptions? 
2. SINGLE LAYER COILS, for short wave recep- 

tion, can be approached only by the best re- 
generators? 

3. OUR UNIT INDUCTANCES will solve your re- 
ceiving problem? 

Four Cent§ will bring you Bulletin "A" containing 
prices and engineering data on Bi-Lattice and 
Single Layer Cobs. 

Price Postpaid 
Triple Coil Mounting for screwing to table or 

other support $4.25 
Set of Three Mounting Plugs (for panel) 3.00 
Coil Plugs (Bakelite) with Fibre Strip .75 
Plugs, alone .66 
Fibre Strip, per foot .10 

P. J. STOCKWELL 
Box 157 -C READING, MASS. 

Have you received our latest catalog? 
MOST COMPLETE REFERENCE PUBLISHED 
Agents for Grebe - Radio Corpn - Remler 
Federal- Murdock- Chelsea -Signal - Acme, Eto. 

Bakelite or Formica Panels eut to your measure 
ye" thick 2c per aq. Inch; 3/16" at 3e; %4" at 4o 

DETROIT ELECTRIC CO. 
434 Shelby St. Detroit, Mich. 

5% DISCOUNT 
allowed on any wireless apparatus bought from ua 
Order from any catalog at list prices and deduct 5% 
for cash. We are getting a mailing list together and 
are offering this discount to get you on our list. 
We make shipment the same day your order reaches us. 
Write for literature on any article. 

LEHIGH RADIO COMPANY 
Dept. R 

This offer good for 30 days 
Center & Fairview Bethlehem, Pa. 

LIGHTNING SERVICE 
on Grebe, Amrad, Acme, 
Moorhead, Radio Corp- 
oration, and all other 
high grade apparatus. 
If you live in central 
U. S. A. send for our 
large catalog. 
CENTRAL RADIO CO., Inc. 

575 Grand Avenue, 
SAMBAS CITY, MO. 

YOU CW MEN LOOK HERE 
Manufacturers of 

C.W. Inductance Grid Tickler, 32T, No. 10 Cu. 
Bakelite InsuL $8.00 
C.W. Chemical Rectifiers, complete. 500 m111 -amp. 
Cap. -14 Jars will handle 34 Amp at 1000 Volta or 
lees. In cabinet $8.10 
200 Watt OW. Transformer. 110 V. -Prim -000 
V. See., mounted $12.00 

GET YOURS QUICK 
Jones Else. & Radio Mtg. Co. 

120 E. Lexington St. 8XX Baltimore. Md. 
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opens the circuit and the armature, released, 
comes back to normal position pulled by the 
springs attached to it. In steering the ship 
to the left, the same thing happens, but is 
controlled when the white lamp glows. At 
last, a gun may be fired automatically if a 
signal is sent when the green lamp is lit un, 
showing that the relay R5 closing the cir- 
cuit of a spark coil lighting the powder is 
connected to the distributor. 

Of course, any number of controls may 
be operated if the distributor is equipped 
with more segments, but the explanation 
given in this lesson is merely to show the 
principle of operation of this early system 
of radio control devised by Professor 
Branly. In the next lesson, we shall de- 
scribe some other systems, which were used 
recently. 
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E- Basket-Wound Coils for 
Your Tuner 

(Continued from page 396) 
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results. After this is done, the ends should 
be soldered. 

For the benefit of those who do not have 
the details of the tuner I described in the 
May, 1921, issue of RADIO NEws, I will 
state that the primary coil is shunted with 
a .COI mfd. variable condenser, the secondary 
coil is connected likewise, and the tickler 
coil is in series with the plate, without a 
shunt condenser. 

Large coils, similar to those described 
above, have been constructed, using built -up 
wood forms. I found them to be remark- 
ably efficient, in some cases better than 
honeycombs, but the disadvantage is in the 
size. I had them up to 18" in diameter and 
in every case found them efficient, and in 

the case of the smaller ones, they have no 
rivals in efficiency. 

11 : 111111111111111111111111111111111111111111111111111111111111. 11111111111111111111111111111111111111111111. 

A Simplified Type of Varia- 
ble Condenser 

( Continued from page 396) 
nuuunuul 111111111111111 lllllllll 1 lllllllll 111111111 lllllllllllll 11111nu11111l 111111111 r. 

wire soldered to plate 7 as shown and an- 

other piece, not visible, is soldered to plate 
II and connected to the other binding post. 

The design of this set allows a very high 

capacity at the upper end of the scale and 
low at the lower end. The capacity is dis- 

tributed over a scale of 18o degrees. When 
assembling, care should be taken to see that 
plate II is positively insulated from plate 7 

and that piece 9 is soldered in the slot of 

rod 8 and bent so that plate 7 will slide up 

on it when lowered or raised. 
The pointer 3 should point to o° on the 

scale when plate 7 is down and to i8o° 

when up to the highest point. A condenser 
like this, made wells will repay the time 

employed in the making. 

FONE FUN. 
By GEORGE SUTTON 

Hello ! Hello ! Hello ! Hello ! Hello ! Hello! 
Hello ! 

It's "XYZ" is calling on his telephone Radio, 

I hope you get me clearly on this inset 
microphone, 

I hope you get me, "XYZ," I hope you like 

my tone. 

I'll try another microphone ; how do you 

get me now ? 

The generator at my side makes such a 

fearful row, 
The telephones upon my head are adding to 

the din, 
I've got a splitting headache, but I hope 

you're listening in. 

I'll put you on a record, I've arranged my 
gramaphone 

So that should you get no music you can 
get the scratchy tone, 
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SAVE MONEY ON YOUR RADIO SUPPLIES 
STANDARD GOODS AT LOW PRICES 

THIS GUARANTEE PROTECTS YOU. Examine the goods we ship you. They must suit you in every respect. If you 
are not satisfied return the goods at once and we will refund the price you paid. 

Regenerative Tuner, Price $32.50 
This is a standard make Armstrong licensed set which is 

sold regularly for $46.00. Guaranteed first class. Range from 
180 to 600 meters. Will tune sharply and bring in signals strong 
even under difficult conditions. Fine Mahogany finished large 
size cabinet. Satin finished formica panel. Two high grade 
variometers, with variocoupler for closest tuning. Engraved 
dials, knobs, switches, binding posts for all necessary connec- 
tions, etc. 

Variometer, Each $3.95 
Perfect in design and construction. Accurate 

wood forms. Correct induction ratios. Solid 
baked windings. Positive circuit contacts. 
Highest efficiency. Will operate perfectly in- 
definitely. Make your own regenerative set 
and save money. 

Loose Coupler, Each $3.95 
With this loose coupler and two vario- 

meters together with the necessary 
other parts a highly efficient regenera- 
tive set can be made. Easily mounted 
on panel. Five taps of five turns each 
and five taps of two turns each. Wind- 
ings on formica tubes. Inductively 
coupled for 180 to 600 meters. 

Arlington Receiving 
Trans- 

former 
Each 

$6.85 
Tunes in all government time stations. Works up to 4.000 

meters. Silk covered windings on formica tubes. High grade 
mahogany finished woodwork. Slider controls primary, 12 point 
switch secondary. Can be tuned very close. 

Phones, Per Set $4.10 
A high grade double receiver set. Com- 

plete with adjustable head band and five foot 
connecting cord. Very sensitive. 2,000 ohm 
resistance. 

%H. P Motor 
Price $15.50 
For use on 110 volt 

60 cycle A. C. A high 
grade standard 
motor complete with 
pulley, ten foot cord 
and attaching plug. 
For rotary spark 
gaps, washing ma- 
chines, lathes, etc. 

Variable Condenser 
Capacity .001 M. F. Each $4 05 
Capacity .0005 M. F. Each $ 3.60 
Standard 43 and 23 plate condensers. Aluminum plates ac- 

curately spaced. Permanent, high efficiency. Complete with 
knob and dial. Also supplied for panel mounting. State 
which is desired. 

Detector -Two Step Amplifier, Price $31.00 
A very sensitive instrument Signals that cannot be heard 

with detector will be brought in strong. Has one detector and 
two amplifying circuits. Standard tube sockets, grid con- 
denser in detector circuit, two amplifying transformers, 8 

jacks and a plug. Satin finished Formica Panel. Fine Mahog- 
any finished large size cabinet. Hinged top. Interior easily 
accessible. Binding posts for all necessary connections. 

SPECIAL OFFER 
Regenerative T r and Detector and Two 

Step Amplifier The two for $60.00 
Our regenerative Tuner in connection with our I)etector- 

Two Step Amplifier make a combination unequaled for 
longdistanceshort wave receiving. Signals can be brought 
in clearly over long distance even against interference and 
static. With a good outdoor aerial the range is only lim- 
ited by the power of the transmitting set. With an in- 
door loop antenna some wonderful results are obtained, 
making this outfit especially desirable where an outdoor 
aerial cannot be put up. 

Vacuum Tubes 
Standard Brands. 

Detector. Each $4.45 
Amplifier " 5.95 
5 -Watt Transmitter 7.25 
20 -Watt Rectifier 6.95 

Porcelain Sockets for Vacuum Tubes. 
Each 60c. Three for $1.65 

Amplifying Transformers 
Mounted,each $3.95. Unmounted $2.95 

A properly designed highly efficient trans- 
former. Will increase incoming signals up to 
ten times the original audibility. 

1 -20 H. P. Universal 
Motor, Each $7.50 

Runs on either D. C. or A. C. 100 -126 volts. 
Speed 6,000 R. P. M. under load. For spark 
gaps, sewing machines, fans, etc. 

"A" Storage Bat- 
tery, Each $13.95 

Six volts 60 ampere hours. A very high 
grade automobile type battery. Standard 
Ford size starting and lighting battery. 
Can be supplied with binding poste or Ford 
terminals. State which is wanted. 

"B" Batteries 
"Signal Corps" type sizes 214 x 2 x 3 % -16 cells 

2214 volts. Each 95e. 
Navy" type size 6% x 4 x 3 -15 cells 2245 volts. 

Each $1.60. 
Variable "Navy" type. 9 taps giving range 

from 101. to 22t4 volts in 1k volt steps. Each $2.10. 
Double "Navy" type. Size 614 x 4 x 6 -30 cells -46 volts. 

Suitable for amplifier circuits and power tube use. Two or 
more of these units in series may be used in C. W. and radio 
phone circuits. Each $2.95. 

Vacuum Tube Sockets 
Each $1.35 

Moulded of Bakelite. Suitable for panel or 
table mounting. Four binding postconnectijns. 

THE BARAWIK CO., 26 N. Desplaines Street, CHICAGO, ILL. 

HYGRADE SPECIALS SAVE YOU MONEY 
Paragon Control Panel with U.V. 200 Radiotron MARKO STORAGE BATTERIES 

Tube $10.50 
Audiotron Tube Two-Filaments 5.50 
Radiotron Detector Tube with a combination 

Grid Leak Condenser 8.00 
Radiotron Amplifying Tube with a combination 

Grid Leak Condenser 6.50 
No. 55 Murdock 2000 OHM Wireless Head Sets 4.00 
No. 56 Murdock 2000 OHM Wireless Head Seta $4.50 
No. 55 Murdock 3000 OHM Wireless Head Sets 5.00 
Na 56 Murdock 3000 OHM Wireless Head Sets 5.50 

CYCLONE WIRELESS B. BATTERIES 
22% volt. Small .88 
2331 Volt. Large 1.75 
221A Voit, Large Eveready Variable B. Battery 

New Tille 2.75 
45 Volt Variable B. Battery 8.00 

The above Prion are F.O.B. New York 

HYGRADE ELECTRICAL NOVELTY CO. 

6 Volt 20 to 40 Amp $12.50 

6 Volt 40 to 60 Amp., Ford Type 15.00 
0 Volt 40 to 60 Amp., Large Type 18.00 
6 Volt 60 to 80 Amp, Ford Type 18.60 
6 Volt 60 to 80 Amp. Large Type 20.00 
6 Volt 20 to 40 Amp. U. S. Battery 10.00 
6 Volt 90 to 60 Amp. U. S. Battery 18.75 
.0005 M.F. Grid Condensate .28 
Chelsea Rheostat, with Dial .80 
.002 M.F. Phone Condensers .28 
Variable Grid Leak Condensers 34 to 8 Megohms .88 
Paragon V.T. Sockets, new type .95 
Binding Posts Rubber Cap Per Dozen .80 
Chelsea Dial with knob and FADA Rheostat.. 1.75 

We Guarantee every order *hipped within 12 hoer*. 

41 WEST lUth ST.. NEW YORK 

A. welcome addition to your library! Send $2.50 today, plus postage for 7 lbs., and your eopy 
of bound volume No. 2 of Radio News will come forward by return mail. 
Experimenter Publishing Company, Inc. 286a Fulton Street, New York City 
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MEMORIZE 
CONTINENTAL CODE 
ALMOST INSTANTLY 
BKUMA YRLSBUG 
Two Hundred Beginners In Forty -Four States Have Report- 
ed Mastered Code In 30 Minutes. In 45 Minutes. In One Hour, 
One Evening, Etc., Etc 
Anybody who can read oan learn code quickly 
and easily. 

Dear Sir. -To encourage beginners can say I 
memorized ( ontlnental Code by your Short Cut 
in 45 minutes and saute was a grew help. It 
le a wonderful little chart and as it has helped 
me so trill it help others. Thanking You 

Later: -Now have a licensed station all right, 
and would say again sincerely hope your ('hart 
which made Continental Code so very plain and 
simple may be used by many and prove as helpful as In my case. 

David E. Day, Winston-Salem, N. C. Call 4BM P. 0. Box 48. 
Worthless methods are advertised as best, easiest, quickest and other enticing titles. To avoid dis- appointment purchase no Code Memorizing Chart, 
Card or Device until satisfied by statement from actual user that sanie has proven efficient In use 
as well as In theory. 

By Using 
DODGE RADIO SHORT CUT 

Beginners Do 
Master the ('ode easily, quickly, permanently 

Once tiresome task -now pleasant pastime 
Those Who Have Failed 

after diligently trying all Methods heard of 
Do succeed with Dodge Short Cut 

Radie Operators Do 
gain better command of the Code and conse- 

quently do Increase their speed. 
Morse Operators Do 

change to Radio quickly, easily -no mixup 
Reports In 28 -Page Booklet Do tell the story: also give local addresses. 

Send Ten Cents For Copy 
and leant what others are doing. The dime will apply whenever you purchase 

These Reports Are 
the concrete and tangible expression of desire 
by our highly successful students to ald and encourage present and future beginners to equally quick progress over that rocky place in 
the road to Amateur Success- Perfect mastery of 
the Code. The amateur of today will be the 
top notch operator of tomorrow. 

INVESTIGATE 
NO BEGINNER CAN AFFORD TO IGNORE 
quick and easy success of those who have used 
DODGE ONE DOLLAR RADIO SHORT CUT 
WHICH TEACHES WITHOUT INSTRUMENTS 
AND HOLDS THE RECORD FOR SIMPLICITY, EFFICIENCY. ECONOMY AND QUICK RE- 
SU LTS. 

C. K. DODGE 
Box1200 MAMARONECK, N. Y. 

Radio Amateurs of COLORADO 
UTAH, NEBRASKA and WYOMING 

DO YOU KNOW 

DENVER 
HAS THEILARGEST WIRELESS SUPPLY 

STORE in the MIDDLE WEST 
A completo stock of all standard liadlo Supplies, 
from which we make 

IMMEDIATE DELIVERY 

Special DeForest Radiophones 
Start with the "inter panel" systems and thus 
avoid discarding apparatus. 
Write for our Bulletins and Price List. 
We will give prompt Mail Order Service by 
Parcel Post or Express, as requested. 
Our " REYNARD" Short -wave Coils are 

best on the market -$2 each. 

REYNOLDS RADIO CO., Inc. 
613 19th Street, DENVER, COL. 

ANNOUNCEMENT 
A. K. Laing. Radio Supplies 

and the Superlative Radio Co. have 
been combined to form Ìh2. 

A. K. Laing Radio Co. Pelham Manor, N. Y. 

INTRODUCTORY OFFER 
$1.50 list Ace "B" Batteries 90o 5 ."-100000000000000,00000000,mw 

It isn't quite like Melba's song, at Chelms- 
ford long ago; 

I hope you get me, "XYZ." Hello l Hello ! 

Hello ! 

I'm changing over, "XYZ," to listen in and 
see 

If you have got my message, or I'm jam- 
ming A.B.C. 

I'm on a thousand meters, like the Cunard - 
ers at sea, 

Be sure and answer, "XYZ," reply at once 
to me. 

The switch is thrown, the motor slows 
to just a lingering wail, 

Tile valves light up on receiving set and 
the operator's pale; 

The amplifier howls as loud as a disap- 
pointed witch, 

For the message hadn't gone at all, he'd 
forgotten his aerial switch. 

Wireless Development in 
Holland 

By J. G. de Rest 
Although Holland was at one time one 

of the leading countries in wireless commu- 
nication, it has taken a long time for her 
to bring herself back again to the place 
she once had. 

The first attempt to introduce wireless in 
the community was made in 1904, when the 
Coast station at Scheveningen Harbor was 
erected. This station was designed for pub- 
lic service, and had a maximum power of 
lo k.w. As this was considered enormous 
power at that time, the results were wonder- 
ful, and mention of the station was made in 
many books and magazines as a high power 
one. 

Two years later the Germans built their 
first io -k.w. power station at Nauen, and 
Scheveningen Harbor established commu- 
nication with a nearby light vessel, after 
the well -known but almost forgotten Branly 
system. The Queen of the Netherlands 
personally attended a demonstration on 
board one of the Batavia Channel steamers. 
Preparations were made to permit signals 
being sent by one of the officers present, in 
case the Coast station failed, to bring the 
receiving apparatus into action ; these pre- 
cautions were unnecessary, however, as all 
went well. 

Scheveningen had two wooden masts each 
4o' high at that time, which have since 
been replaced by two steel towers 3o0í high. 
The receiving and sending apparatus, of 
course, have been modernized, valve receiv- 
ers are used and it is one of the best and 
most efficient coast stations of Europe ; the 
stations at Amsterdam, Denhelder and 
Flushing were erected about the same time, 
under the control of the Navy. 

These arrangements continued until the 
War broke out, when Holland seemed to 
lose her interest in wireless communication, 
although two months previous she had given 
her amateurs a free hand as far as recep- 
tion was concerned, but the bill was soon 
suspended. The amateurs became so enthu- 
siastic that they could not be held back, and 
even installed indoor antennae in order to 
receive far distant stations. 

The Army used four auto stations, which 
were dismantled soon after their trial tests, 
and also installed three land stations, two 
of which were demolished within a very 
short time. The secret indoor antennae op- 
erated by amateurs were used constantly to 
intercept messages sent out by the Army 
stations and many sets were made to re- 
ceive messages from the stations at the 
front, and to fix the location of the German 
directional senders. 

in many caspe indoor antennae were dis- 
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THE 
IMPROVED VICTOR 

PIN SOCKET 

Insert tube prongs in slotted pins and you get a ontact surface of 3/8" x y," positive and per- manent. Fused with new type fuse on each fila- ment and plate lead. You can't 

"PUT OUT THAT LIGHT" 
11/4" screws at corners for mounting and con- necting. '4" machined Bakelite base. Lettered and filled with white as shown. N. P. screws and supports. The price is $1.00 by mall post Paid, and it's worth it. This socket fused for filament protection only. If you want to mount your own, pins only 10 cents each. Extra fuses new copper mica type, IO cents each. State tube. SPECIAL 3 SOCKET MOUNTING. Lettered for leads and det, 1 -Amp., 2 -Amp.. on 1/4" machined 
base. Fused of course. A well made beautiful unit just the thing for det and 2 step Amp.. 
71/4" by 21/4" overall, postpaid, $4.50. Three contact plug. Mounted In bake)ite. Off- 
set type. You can't insert wrong. Use 3 slotted pins for jacks. Fine for 8 -40 volt control. 
$1.00 postpaid. Fuse block with any desired 
capacity fuse (double), 50 cents P.P. 
VICTOR Sockets and Products for sale by the following distributors: Carter Electric Co., Dis- tributors. Atlanta, Ga.; HI -Grade Wireless Inst. Co., 
613 Nineteenth St.. Denver,olColRadio Port Arthur Radio Lab.. 2048 Fifth St., Port Arthur, Texas. 

Dealers Write for Prices 

V. H. LAUGHTER 
MEMPHIS P. 0. BOX 78 

TENN. 

A New Service- Panels Cut to Order 
There is no need of using panels cut to make- 

shift sizes. We cut them exactly to the size 
you require and they cost you no more. 

Bakelite Form lea Fiber 
sq. in. sq. 111. sq. In. 

1/18" ..$.011/4 1 /16" :.$01.. 1/16" ..$001/4 
¢ . .02% /" . .02 1/4" . .01 

.. .031,E 3/16" .. .021/. 3/16" .. .011/4 

6' .... .041Ác 1 /a" .... 
.03%4, V4" .02 

07 %" .05 %" .... .03 
1/2" .... .04 

DRILLING 
We drill holes to your specifications up to 1" 

in diameter at a price of 3c each. 
ENGRAVING 

We engrave letters or figures to your specifica- 
tions at 5c each, 180 scale at 75c each, arrow 
at 30e each. Postage 15e on any size panel. 

WIRELESS CATALOG 
10c in stamps or coin brings new 100 -page 

loose -leaf catalog, giving all instruments needed 
for wireless receiving and sending sets; places 
you on mailing list to receive regular bulletins, 

keeping you posted on lat- 
est developments in wire- 
less telegraph and tele- 
phone. Write NOW. 

The Kuebler Radio Co. 
Successors to Retail Dept. 
The Marshall- Gerken Co. 

$1 Gibbs Bldg Toledo, Ohio 

COMPLETE LINE 
OF RADIO APPARATUS 

AND SUPPLIES 

Prompt delivery of all standard makes of 
Radio apparatus guaranteed. 

Write for our Special Price List. Cabi- 
nets made to order. 

W. A. HOTZ & CO. 
6325 So. Peoria St., Chicago, Ill. 

Amateurs Attention 
Enamel wire No. 22 to No. 30 B.S., on 1 lb. 

spools 85c lb., prepaid. 
7 strand copper aerial wire, 75c per 100 ft., 

prepaid. 

Quaker Light Supply Co. 
728 Arch St., Philadelphia, Pa. 
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covered by the police service, and the inno- 
cent victims were imprisoned for espionage. 
This was followed by freedom, eventually, 
of all amateurs, and high antennae were 
erected on the roofs of many houses, people 
became interested and newspapers installed 
their own sets, bank buildings erected re- 
ceivers, jewelers took time signals and 
everywhere new manufacturers of wireless 
apparatus appeared. Enthusiasm spread all 
over the country and the wireless spirit was 
again awake. At the school house, special 
lectures were read on the subject, and were 
followed with interest by many of the stu- 
dents. 

When the Armistice was signed, the 
Army had a station in the big cities, namely : 

Amsterdam, Haarlem, The Hague, Rotter- 
dam, Hertogenbosch, Maastricht, Arnhem, 
Utrecht, Amersfoort, Zwolle, Assen, Gron- 
ingen and Leeuwarden; these formed a close 
connection in case the Bolsheviki should de- 
stroy the telegraph lines. The Air Depart- 
ment erected continuous -wave transmitters 
at Shiphall, Soesterberg and De Mok, on one 
of the North Sea Islands ; they also trans- 
mitted by Radiophone. 

In 192o the telegraph department of Hol- 
land installed two valve transmitters on its 
buildings at Amsterdam and Rotterdam, and 
these stations handle most of the ordinary 
traffic to and from Germany and Denmark. 
Until the beginning of 1921, the only 
weather reports were those sent by Scheve- 
ningen to ships at sea, followed by naviga- 
tion warnings. For the farmer and others, 
these reports were of less value. Complete 
weather reports are now sent at low speed 
by Utrecht, and these are repeated by phone 
by the Amsterdam station. Forecastings of 
night frost are also reported by phone from 
Soesterberg. 

During the time all the changes were tak- 
ing place, work was going on without delay 
at the Kootwijk high power station, which 
must establish communication with the Far 
East. Six masts extend 620" in the air, and 
are situated in a very lonely spot in the 
middle of an extensive and wild moor. Two 
years previous, this place was practically 
unknown, the untiring hunter being the only 
one who ventured in that desolate section 
of rough heather, but he now has to go 
elsewhere, for in the place where the end- 
less purple heather grew in all its beauty 
and brightness as far as the eye could reach, 
there now stand buildings and houses form- 
ing a complete town. The railroad found its 
way there and the whole country is culti- 
vated and crossed by roads and paths. 

The receiving station, which is also in 
the middle of a large moor, has been in ac- 
tive service for about a year and many im- 
portant messages have been received there, 
and all this wireless activity is going on 
within the limits of a small country of a 
few square miles only. 

Amateur Radio on Prince 
Edward (sland 

By Walter Hvndman, (AT 
Having seen very little in the radio mag- 

azines about amateur radio in Canada, I 
thought a description of conditions on "Spud 
Island" might interest you. 

Owing to existing Government restric- 
tions, little sending is attempted, but things 
are not as bad as some of you imagine. 

Charlottetown, the capital city, has several 
good amateur stations, a club, and a radio 
school. 

The Navy League here is conducting a 
radio class in connection with the Naviga- 
tion School, which is proving very popular. 

Of the stations, the most important are 
9AK, owned and operated by Major Keith 
Rogers, C.S.C., and the one installed at the 

Station Type 
I n handsome mahog- 
any cabinet, as shown. 

The 

LaboratoryType 
Mounted on metol 

ha ce. adjustable height 

$25.00 

iiFJouD 
THE IDEAL loud- 

speaker. Requires 
no batteries, no adjust- 
ments, no extra equip- 
ment whatever. Just hook 
VOCALOUD right on to 
your receiving apparatus 

CORWIN'S 
improved 

SWITCH 
LEVER 
Sure contacts, smooth 
operation, handsome ap- 
pearance -all are char- 
acteristics of this im- 
proved switch. Many 
switches give their m:in 
ufacturers more profit - 
none give their users 
more satisfaction. Try 
a Corwin Switch. As 
good as it looks! 

and listen to your signals, 
-QSAall over your house! 
Uses genuine Baldwin re- 
producer,- equally good 
for telephone and tele- 
graph. Your order ship 
ped at once! 

Universal -Coil 
Mounting Plugs 

For Radisco and all hand 
wound coils. No bendimr. 
no filing, they fit exactly 
in the first plac. 

80 cents postpaid 
AU orders for ap- 
paratus not listed 
as postpaid must 
be accompanied by 
postage charges. 

Send your 
order lodar/ 

CORWIN'S 
1921 

CATALOG 
10c 

Send tor your 
copy today! 

PRICE: 
90 cents, 
Postage, 
5 cents. 

Composition knob, iden- 
tical with knobs used on 
standard No. 67 Cor- 
win Dial. Brass shaft 
is moulded right into 
knob - it can never 
come loose. Blade, bush- 
ings, etc., nickel -plated 
brass. Contact radius, 
1 Y inch. 

New Radisco 
Vario- Coupler 

Accurate to the .002 patt 
of an inch. Moulded base, 
Formica tube, all metal 
Darts brass. 

$7.50_ postpaid 
Remember Co,- 
win's reputation 
for shipping moll 
orders prompt* 
and in perfect 
conditi, n. 

A. H. CORWIN & CO. 
Dept. B2, 4 W. Park St., Newark, N. J. 

Portable Wireless Phone & C.W.Transmitter 
Voice Range 15 miles using Amateur 
Aerial and 90 volts -Flash Light Batteries. 
Phone $45.00 
9oV. Battery $io.00 
Transmitter $6.00 
Bulb UV2o2 $8.00 

Increased range with 
higher voltage. Easy 
to operate. Knocked 
down parts $35.00 

TRESCO TUNERS - one for every wave 
$io.00 length 

TRESCO CONDENSERS -All kinds; see us before 
buying elsewhere. 

10c Brings Our Catalog -24 Pages 

TRESCO - DAVENPORT - IOWA 
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Wonderfully Perfected 

RTS STANDARD 
Detector Panel 

Price 

$5.95 
urithout 

tube 

Prepaid by 
Insured 

Parcel Post 

Install this efficient R.T.S. Panel and 
you possess a correctly designed Detector 
Panel capable of producing signal strength 
unequalled by any other tested in our 
laboratory. It is guaranteed. 

Write for Circular 

RADIO TESTING STATION 
Dept. 4, 25 Sturges St. 

Binghamton, New York 

SUPPLIES 4th DISTRICT 
We have a complete line of radio 

apparatus of standard makes, 
Acme, Amrad, Chelsea, Clapp - 
Eastham, Eveready, Federal, Gen- 
eral Radio, Murdock, and Radio 
Corporation of America. 

FORMICA PANELS 
6 x 12 x 3/16 in. $1.35 
6 x 18 x 3/16 in. 200 
9X12X3/16 in. . -, 2.00 

12 X 18 x 3/16 in. 
RADIOTRON TUBES 

UV -too Detector $5 -oo 
UV -2o1 Amplifier 6.5o 
UV -2o2 5 Watt transmitting 8.00 
UV -2o3 5o Watt transmitting 30.0o 
UV -712 Amplifying Trans- 

former 7.00 
PR -536 A. Bat Potentiometer 2.00 
677B Battery 22% V. 5 taps 3.00 

Write for complete price list of Ma- 
terial Carried in Stock, 

CARTER ELECTRIC CO. DÉPT 
63 Peachtree St. Atlanta, Ga. 

3.85 

ATTENTION! 
Our STORAGE "B" BATTERIES give years of service 

without expert attention, saving you REAL money In the 
end. One charge lasts from three to six months In the 
detector plate circuit All batteries shipped complete 
with rectifiers and full Directions. 

Plain batteries with olips for adlustment at the follow- 
ing prices: 82 volts, $8; 48 volts, $10; 68 volts. $12. 
With control panels 82 volts, $10; 48 volte, $12; 88 
volts, $15. Satisfaction guaranteed or money refunded. 

KIMLEY ELECTRIC CO. 
290 Winslow Ave. Buffalo, N. Y. 

Navy League, and operated by mysel 
(XEN). Both of these stations have % -k. 
transmitters (the maximum allowed), non 
synchronous gaps and regenerative receiv 
ers. 9AK employs a Grebe two -step am 
plifier, and XEN a Clapp- Eastham two -ste 
We both have long -wave receivers, and ca 
copy American and Continental arcs on on 
bulb. Last winter we greatly enjoyed th 
radio concerts sent out from Union Col 
lege, which were heard all over the operat 
ing room. At my home station, I listens 
to the S. S. Gloucester (KQG) taking par 
in the "Ocean to Ocean" test, and hear 
him very clearly, without amplifier. 

The climate up here is very suitable fo 
wireless work, being remarkably free fro 
static, even in the summer months, and goo 
grounds can easily be obtained. There ar 
no very high tension lines to worry about 
and no trouble with Naval stations. 

The only commercial station on the Islan 
is at Cape Bear (VCP), about 5o mile 
from Charlottetown. There are of cours 
numerous "hams" of the spark coil variet 
in the city, but our Club is looking after 
them. VCP is an old- fashioned station and 
uses a to" coil for sending, and a crystal 
receiver. 

\ \'e hear a great many American stations 
in Massachusetts, New York, and Pennsyl- 
vania. We have not covered any great dis- 
tances with our transmitters as yet, but 
hope to do so next season. 

9AK established communication with 
IWS, Acadia College, Wolfville, N. S., and 
IAO, Kings College, Windsor, N. S. 

There are quite a few amateurs in Hali- 
fax, but these cannot send much, being so 
near VCS. There are a number of sta- 
tions going up in the rural sections of this 
province, but these are confined to spark 
coils owing to the absence of A.C. power. 

9AK is official A. R. R. L. station for this 
district, and there is no reason why we 
should not be able to have routes to any of 
the important cities in the United States 
and Canada. 

I like RADIO NEWS fine, and as we have 
no Canadian magazine, and as a great many 
Canadian amateurs must read this magazine, 
I would like to see at least a page devoted 
to us. Amateur radio is booming in Can- 
ada, especially in Montreal and Toronto, and 
other large centers, although we see very 
little about what is being done. 

CANADIANS, why not let each other 
know what we are doing ? Work together 
and boost Radio. Let RADIO NEWS hear 
from you. They assure me they will be 
glad to help us, and will reserve space for 
a Canadian section, if sufficient material 
offers. Take advantage of the offer. 

Fellows, some of these Yanks think we 
belong to the spark coil and crystal class; 
show them what we are made of. 

We should get together and establish re- 
lay routes as soon as possible to be ready 
for next season. Now don't forget, let us 
hear from you soon. 

Radio in New Zealand 
By "Zealandia" 

Commercial radio traffic in New Zealand 
is handled by the four Telefunken stations, 
Awanui (VLA), Auckland (VLD), Well- 
ington (VLW) and Awarua (VLB) . They 
are all controlled by the Post and Telegraph 
Department. The main station is Awanui, 
which is of 40 -k.w. power. The aerial is 
of the umbrella type suspended from a sin- 
gle steel tower 400' high. The normal wave- 
lengths used are 2,000 and boo meters, but 
various other wave -lengths are provided for. 
Press sent by VLA on 2,000 meters has been 
copied by ship stations as far as 5,800 miles 
away, and has also been copied at Tucker- 
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"Everybody's Talking C -W" 

p. We sell complete sets 
e or parts 
e 

Rad :otron 50 watt tubes $80.00 
Radiotron 5 watt tubes 8.00 

- Shrameo Rheos 2.00 
I Puget C.W. power transformers 18.00 
t Puget C.W. inductances, unmtd 4.00 
d Puget C.W. inductances, mid 10.00 

Puget 2 -coil filter chokes 8.00 
. Puget modulator chokes 4.00 

1000 -volt filter condenser mfd 2.00 
i H-W. Ammeters- T -A -w. 0 -25 8.00 
É Microphone hand sets, with cord 10.00 

e Modulation transformers 7.50 

Remember we are Northwest dis - 
d tributors for Amrad-Radisco-A-P 
s Tubes- DeForest and others. 
e 
y Whether spark or C -W you will 

find the best apparatus and quickest 
service by ordering from us. 

Northwest Radio Service Co. 
609 Fourth Ave. Seattle, Wash. 
RADIO 7XC 

' w 
Vit, . " , , á 

' ,z 

ßd 

Variometer Price $6.00 

Vario- Coupler " $6.00 
Send for Bulletin No, 11 -A describing these 
instruments and our unit panel sets. See 
them at your dealer. Discounts furnished 
to the trade. 

SIMPLEX RADIO COMPANY 
1013.15 Moe Ave., Phila Pa. 

GENERAL MACHINE WORKS 
Mechanical or Electrical General 
Manufacturing, Experimental 
Work, Telephone and Wireless 
parts manufactured, Tools, Fix- 
tures, Dies, Jigs, etc., Stamping. 

Engineering Dept. of 
G. Boissonnault Co., Inc. 
26 Cortlandt St. New York 

Factory 
WHITESTONE, L. I. 

NEGTTGUT \ RADIO EQUIPMENT 
Variable Condsenere, Transmit- 

ters, Head Bands, Panel 
Switches, Etc. 

Conneotiout Tel. k Elec. Co., Meriden, Donn, 
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ton, N. J. A duplicate of this station is 
situated at Awarua, in the South Island, but 
it is used mainly for boo meters. Awanui 
handles traffic for Apia, Rarotonga, Tahiti 
and Nukualofa, all islands in the South Pa- 
cific. 

The stations at Auckland and Wellington 
are used for ship traffic only, except in the 
case of Wellington, which exchanges traffic 
with Chatham Island (VLC),a small island 
500 miles south -east of Wellington. The 
conditions for reception are very favorable, 
especially in the South. Most of the Euro- 
pean stations are copied ; a few of these are, 
YN, POZ, MUU, IDO, OUI, IQZ, FL, 
OSM (Constantinople) and OHD which I 
believe is somewhere in Austria. Only one 
valve is used in copying these stations, but 
experimental sets using up to seven valves 
have been tried with very good results. On 
a single wire aerial, with an average height 
of not more than 15' and Soo' long and 
using one "soft" valve, I have copied YN, 
POZ, NSS and OUI, the three first in day- 
light. 

Until about six months ago, no amateur 
stations were allowed to operate, but licenses 
are being granted now for receiving sets 
only. A Wireless Institute has been formed 
with branches in all the large towns and is 
doing good work in instructing amateurs 
and promoting an interest in Radio, which 
up to the present time has been killed by the 
Radio Laws. If transmitting licenses are 
granted, it will not be long before amateurs 
in Australia and New Zealand will be ex- 
changing signals. Amateur stations fitted 
with C.W. apparatus would be able to com- 
municate without much difficulty. That is, 
with stations around Adelaide, Melbourne 
and Sydney. 

What is badly needed in Australasia is a 
good local Radio magazine. At present 
RADIO NEWS supplies all the requirements 
for development, improvement, etc., in the 
art, and if you could get regular contribu- 
tions from these two Dominions, the Radio 
enthusiasts "down under" would appreciate, 
still more. your excellent publication. 

We have not heard any of your Califor- 
nian amateurs in New Zealand as yet, but 
hope to do so very soon. 

RADIO A LA REPORTER. 
Everybody knows the expression "where 

did he get that stuff ?" This could be ap- 
plied to the following article appearing in 
the Syracuse, N. Y., Journal: 

WIRELESS WAVE LENGTHS 

"The earth's maximum wave- length is 
14,000 meters, and if the Martian's wave is 
150,000 meters long, one can understand 
why we must speed up a little. The differ- 
ence also shows the great difficulty Mr. 
Marconi is having in determining just what 
he thinks he has, and the likelihood of pro- 
longed puzzlement, even if the two lan- 
guages are identical." 

We offer a fur -lined rotary gap electrode 
for the best definition of the earth's wave- 
length and Martian's wave, and a formica 
grid for detector tube, to anyone who can 
tell us at what speed we should run to catch 
up the Martian waves! 

In fact, it is a pity to see such things in 
print in newspapers, as this gives a wrong 
idea of Radio to the public. To suppose 
that the Martians speak English is a very 
improbable supposition, as we know that 
none of our Correspondence Schools have 
any students up there. 

MORE THAN LIKELY. 
"I wonder what those signals mean that 

Marconi says we are getting from Mars." 
"Oh, they are probably trying to get us 

to join a League of Planets." 

461 

Shramco 
Switch 

No. 750 

Price 75c 

Shramco 
Switch 

751 -54 
Price 85c 

Two Shramco Switches 
YOU CAN hardly afford to take chances of loos- 

ing efficiency by getting along with poor 
switches. Either of these two styles will distinguish 
itself by smooth operation and sure contacts, in ad- 
dition to the handsome appearance. Both have pol- 
ished nickel finish and are furnished with large 
Marconi type knob. Bearing block and panel bush- 
ing 3/4" in diameter. For use on all panels up to /" thick. Blades, spring phosphor bronze. No. 
75o type has spring tension adjustment ; switch ra- 
dius, 11/2". 

No. 751 -S -I type is provided with split lock nut ; 

blades have I" radius, /" from center to center, 
and are securely held in place. If your dealer can- 
not supply you, send your order direct, postage ex- 
tra. Dealers who have not a supply of Shramco 
switches should write for proposition at once. 

For your VT detector, amplifier, and power tubes- 

use the famous Shramco 
Reos, with "Nichrome" 
resistances. Type 9o, 
6 ohm resistance, for 
detectors and amplifiers, 
$2.00, plus postage for 
two pounds. Type goP, 
the new Reo specially 

designed for Radiotron 
U.V. 202, with 1.5 ohm 
resistance, $2.00, plus 
postage for one pound. 
Ask your radio dealer 
or send your order 
direct. 

SHOTTON RADIO MFG. CO., INC. 
P. 0. Box 3, Scranton, Pennsylvania 

Catalogue "K ", listing a complete line of high grade parts at reasonable prices, 
sent to any reader of Radio Natal far five cents in stamps. 

Of high grade construction, designed for the purpose 
of instruction in audible or visual oignais, with the 
International or other codes based on the dot and 
dash principle. It is scientifically made for efficiency, 
simplicity. compactness and durability. 

U. S. GOVERNMENT RADIO 
BLINKER SIGNAL SET 

A model of perfection and all- around utility, 
officially adopted by the U. S. Army Air Serv- 
ice, U. S. Marine Corps and Navy Department 
Bureau of Steam Engineering. It is a self - 
contained unit, and may be operated on the 
table, in the lap, or in any position desired. 
Note detachable arm. 

Special Price $6.00 
Ask your dealer or write us. 

Frank B. Perry & Sons 
Newton Center, Mass. 

Providence, R. I. 

READ the CLASSIFIED ADVERTISEMENTS on PAGES 
468-470 YOU'LL FIND MANY GOOD THINGS THERE. 
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MAGNET WIRE 
We carry in stock at all times the high- 
est grade magnet wire and can quote the 
following prices: 

PER 

Size 
No. 18 
No. 20 
No. 22 
No. 24 
No. 26 
No. 28 
No. 3o 
No. 32 
No. 34 
No. 36 

LB. SPOOL 
Single 
Cotton 

.23 

.25 
.29 
.3o 
.33 
.37 
.49 
.62 
.8g 

1.21 

Double 
Cotton 

.25 
.27 
.31 
.33 
.38 
.41 
.52 
.65 
.93 

1.3o 

For 1 lb., % lb. and yith lb. spools, pro- 
portionate prices. These prices are net, 
include the cost of spool, postage and guar- 
anteed safe delivery. 

Aerial Copper Wire No. 14 

Special at 60c per 100 ft. 
Complete line of standard radio equipment 
always in stock. Write for our new cata- 
logue, No. 2. 

Dreyfuss Sales Corp. 
"WIRELESS AMATEURS 

HEADQUARTERS" 
179 Greenwich St., Near Cortlandt St., 

NEW YORK CITY 

BANGERT ELECTRICAL CO., INC. 
Jamaica Hempstead Freeport 

GREBE - C R 9- C R 8 

EVEREADY "B" BATTERY 
RADIO.TRONS 

MURDOCK SUPPLIES 
Rheostats, Sockets, Dials, Phones, 
Variometers, S wit c h Points, 
Switches, Keys, Detectors, Trans- 
formers, Insulators, Binding Posts, 
Variables, Ground Clamps, Poten- 
tiometers. 

RADIO CORP. of AMERICA SUPPLIES 

MAGNET AND AERIAL WIRE 

DON'T READ THIS 
IF YOU ARE A MILLIONAIRE 

Magnet Wire per 1/2-Ib. Spool 
B &S Ga. S.C. S.S. Enam. 
20 to 24 $ .70 $ .95 $ .60 
26 to 30 1.00 1.40 .70 
32 to 36 1.50 2.20 .85 

For 1 -1b. spools add 750/0 to above prices. 
Aerial Wire..100 ft. 250 ft. 500 ft. 1000 ft. 
Stranded 7 -22 $ .75 $1.80 $3.50 $6.90 
No. 14 solid.. .50 1.15 2.00 3.75 
WEOCO Mounted Amplifying Transformers $ 3.45 
Detector Panols, Reg. Price $12.00 7.00 
Amplifier Panels, Reg. Price $18.00...... 11.50 
Bakelite 3" cut to size lahc per sq. inch. 

Write for our new literature 
Attractive proposition for dealers. 

WILMINGTON ELECTRICAL 
SPECIALTY COMPANY 

705 Adams St., Dept. R, WILMINGTON, DEL. 

The Wireless Amateur in 
England 

By F. O. Read, M,I.R.E. 
The position of the wireless enthusiast in 

England is, to say the least, rather poor 
compared with that of his cousin in Amer- 
ica. The latter is indeed fortunate. In the 
first place he is not restricted to the small 
aerial that is allowed here, viz., wo feet 
of single wire. In spite of this disadvan- 
tage the Englishman bravely pegs along 
and does the best he can under the circum- 
stances. If he can afford valves it is not 
so bad, but the man who is compelled to 
use crystals suffers the most. 

Considering all things very few com- 
plaints are heard, that is to say, in regard 
to receiving. But transmitting is another 
matter altogether. Just imagine for one 
moment that you are working with a two 
wire aerial 7o feet long, not forgetting and 
including the lead in. Then you are com- 
pelled to work on a wave -length of 180 
meters, using to watts only. The greatest 
distance you can send under these conditions 
is 4' /z to 5 miles. 

In fairness to the authorities it must be 
taken into consideration that this country 
is quite different from America from many 
points of view. In the first place, this is a 
small island, and if the amateur was allowed 
anything like the power permitted in Amer- 
ica there would be a very grave risk of in- 
terference with commercial stations, there 
being so many using short wave -lengths. I 
am firmly convinced that the matter has re- 
ceived every consideration by the authorities 
here and the restrictions that are so irksome 
to the amateur are quite necessary to pre- 
vent interference and other troubles and 
have been framed to protect the genuine 
experimenter rather than to annoy him. He, 
as a class, is sensible enough to recognize 
this, and is accordingly doing his best to 
help in the matter and make the best of 
things as they are. He is shown every con- 
sideration by the Post Office authorities, 
who take a lot of trouble over him. The 
fee of to /- charged cannot possibly cover 
expenses. 

The only grumbles one hears are from 
men who, previous to the war, were using 
fairly high power, and now find it impos- 
sible to use their old apparatus. 

With regard to the number of stations 
from which it is possible to receive, I should 
imagine we have the advantage in England. 
In the first place we have the shipping, 
which is always interesting. There is never 
a minute, day or night, without getting 
something from ships around the coast. 
Sometimes there are so many that it is im- 
possible to sort them out. Then there are 
the big coast stations, which are nearly al- 
ways sending out something interesting. 
Paris (F.L.) is always to be picked up and 
is used as a test station by the amateur. It 
is like an old friend. If we are in doubt 
about a new detector, or if we have several 
valves we wish to compare, Paris is the one 
and only test, and it never fails us. 

The more ambitious man who has a valve 
amplifier can be heard boasting of signals 
received from Rome, Washington, Annapo- 
lis, etc., and these stations can be heard very 
distinctly using three or four valves. 

The reactance or regenerative circuit is 
very popular here. They give remarkable 
results on small aerials. 

These circuits are also particularly suit- 
able for telephony, and at the moment there 
is plenty of this to be heard. There is a 
regular service of aeroplanes between Eng- 
land and Paris. These aeroplanes are 
equipped with wireless telephony, are con- 
stantly in touch with land stations, and can 
be heard almost all day, working on a wave- 
length of 90o meters. 
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Did You Cet Your Copy o f 
Our Handsome 

New Radio 
Catalog? 

It's Free! 
A valuable and complete guide for 
all radio operators. Carefully 
compiled and lists only the best 
radio apparatus obtainable. Every 
article is marked at the NEWEST 
REDUCED PRICES and is cov- 
ered by our liberal guarantee of 
absolute satisfaction. 

Send for Your Copy TODAY - 
It is FREE! 

We Prepay All Express Charges 

"The Oldest Electrical House in America" 

JOS. M. ZAMOISKI CO. 
"The Electrifiers" 

19 N. Liberty Street, Baltimore, Md. 
Ask for Catalog M 

U. S. STORAGE 
BATTERIES 
FOR WIRELESS USE 

Special Prices 
Volts Amps. Price 
6 20 ... $7.25 
6 40 9.75 
6 .. 6o , .. 13.5o 
6 8o -roo ....... 22.00 
One year unconditional guarantee, 
free repair or a new battery at our 
option, shipped fully charged, ready 
for use. 
Add $.50 for special crating. 
Distributors -Jobbers -Dealers -write for 
discounts and exclusive territories. If 
your dealer hasn't it, send check or 
money order direct. 

P. M. DREYFUSS 
Fourth Floor 

150 Chambers St. New York City 

0 'sc 
3 \ ó g "''' ̂  Radio Clubs Everywhere have a Bimodal 

ô,0 CJ club pin. We make them to order, 
25c to $10.00 each. 1922 catalog of 

48 pages showing designs of Radio, School and Fra- ternal puns and rings FREE. Samples loaned to 
officers. METAL ARTS CO -, INC. 
7755 South Ave. Rochester, N. Y. 

RADIO CLUB PINS 

CARBOARD TUBING 
In any length up to 25" 
3" and 31/2" Dia. 21/2o per Inch or fraotlon- 

5c per foot; 4" and 41/2" Dia., 3e per inch or fraction -30c per foot; 5" Dia., 31/2o per In., 
38o per ft.; 3 ", 31/2" and 4" has Ye" wall; 
41/2" and 5" have 5/32" wall. 
Postage extra -Shipping weight about 1% lbs. 
per foot. Circular for stamp. 

JEFFERY -CRAWFORD CO. 
2173 HIllger Ave. Detroit, Mich. 

ATTENTION: 
Get our bulletin describing the Sterling Honeycomb 
coil mounting. Rubber binding poste 8 cents each. 
No. 14 hard drawn oopper wire 45 cents per pound 
postpaid. Get our bulletin of other useful parts. 

Sterling Radio Equipment Co. 
2723 Cooper Avenue, Brooklyn, N. Y. 
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ACME C. W. INDUCTANCE 
5" Formica Tube. 
3o turns heavy copper wire. 

Tapped each turn in the form of slotted 
studs. 
Tubular insulated terminals of proper size 
to fit studs. 
A Grid Coil is also available and easily 
adapted to this inductance. 

Type L -1 C. W. Inductance 
Type G -1 Grid Coil 

s s * * 

C. W. Power Trans- 
formers 

Filament Heating Trans- 
formers 

Modulation Transform- 
ers 

Amplifying Transform- 
ers 

Choke Coils 

$8.00 
2.00 

Amplifier, Detector 
Spark Transformers 
Special Transformers 

Write for bulletins 
of the 111ost complete 
line of C. W. Ap- 

paratus. 

ACME APPARATUS CO. 
188 Massachusetts Ave. CAMBRIDGE 39, MASS. 

Transformer Radio Engineers and Manufacturers 

New York Sales Office 127o Broadway 
N 
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4 

The Rhamstine* VT Battery 
$3OO 
A d d 30c for 
Postage and 
Packing. West of 
Rocky Mountains 
50e. 

Dealers wanted 

Panel Equipped -Variable 
This latest addition to the Quality Rhamstine' 
Line must be seen to be appreciated. Complete 
with plated switch and special binding posts on 
bakelized panel. Variable from 1% to 22% 
volts. Designed for use beside the set. Large 
cells, made of the best materials obtainable, as- 
sure long life. Overall size 244 x 4% x 7 %. 
Quietness, convenience and attractive appear- 
ance characterize this high grade product. 
everywhere. Circulars upon request. 

Manufactured by 

J. THOS. RHAMSTINE* 
2152 E. Larned St. Detroit, Mich. 
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There are also some very interesting tele- 
phone experiments being conducted from 
the Marconi Station at Chelmsford. Speech 
is very clear and can be heard over a dis- 
tance of 1,50o miles. Some interesting con- 
certs have been given. On July 15th we 
had the great privilege of hearing Madam 
Melba sing. It was a wonderful night. 
Amateurs all over the country were prepared 
for this unique concert. The wireless clubs 
had in some cases provided themselves with 
amplifiers and loud speakers, and invited 
their friends and relatives to the concert. 
Some of the latter were rather sceptical at 
first, believing that a gramophone was con- 
cealed somewhere in the building, but after 
the first few bars they were convinced that 
it was indeed the famous Melba. No gram- 
ophone could possibly have given such clear 
and sweet notes. One enthusiast recorded 
her voice on a phonograph, thereby obtaining 
a lasting impression of these experiments 
which were such a striking success. 

Recently this station has been speaking to 
the steamship Victorian on her voyage to 
Canada. 

The concerts mentioned above were made 
up of various vocal and instrumental items, 
including in addition to Madam Melba, tenor 
solos, tenor solo with oboe obligato, piano 
solos, oboe solos, and selections by gramo- 
phone. More recently we had the pleasure 
of hearing the famous Danish tenor, Lauritz 
Melchoir. 

The station at Poldhu in Cornwall is also 
using telephony, and I believe an attempt is 
to be made shortly to telephone on a 12,000 
meter wave. 

There is also a Dutch station which gives 
a concert twice a week, on Thursdays and 
Sundays, on a wave -length of goo meters, 
so altogether we are well served with this 
wonderful new, at the moment shall we say, 
"toy." 

Frame aerials are becoming very popular 
here and if well designed and constructed 
they are a good second to our too feet out- 
door aerials. It may be interesting to note 
that we are experimenting with Frame 
aerials with the reactance coils actually in- 
side the frame aerial and not in the aerial 
tuning inductance. It is more or less ex- 
perimental at present, but gives extraordi- 
nary results even at this stage. 

There is a great quantity of wireless ap- 
paratus being sold by the Munitions Dis- 
posal Board, and the amateur can pick up 
real bargains. This apparatus was made 
for war work and is not very suitable for 
the amateur in its present condition as the 
wave -length is mostly Boo to goo meters, 
but the prices at which these sets can be 
obtained makes them a bargain even if they 
are to be broken up for the condensers and 
other parts. 

Now as regards books we are not so for- 
tunate. The amateur is not catered to, to 
anything like the extent that he is in Amer- 
ica. It is true that we have several publica- 
tions such as the Wireless World, etc., but 
these are not to be compared with, for in- 
stance, RADIO NEWS, Science & Invention, 
formerly known as the The Electrical Ex- 
perimenter, etc., which papers are very pop- 
ular in this country and are certainly a great 
help to us, containing as they do so many 
helpful suggestions and ideas. 

Our societies and clubs are now flourish- 
ing and promise to be very helpful. The 
Wireless Society of London is really a re- 
markable organization and numbers amongst 
its Committee and members some of the 
most distinguished scientists and engineers 
of the day, the President being Alan A. 
Campbell Swinton, F.R.S., M.Inst.C.E., 
M.I.E.E., M.Inst.Mech.E., and the Vice - 
Presidents including such men as Admiral 
of the Fleet, Sir Henry B. Jackson, G.C.B., 
K.C.V.O., F.R.S., Le Général Ferrié, S. G. 
Brown, F.R.S., M.I.E.E., Dr. W, H, Eccles, 

MONEY for Y O Ll Add to your Salary -Make extra Pin Money. 

subscriptions 
Start a lucrative business of your own. 

Spend an hour each day taking ptoons for the "Radio News." We'll pay you well and you'll 
enjoy the work. Write for full particulars. Circulation Dept., RADIO NEWS, 238A Fulton St., 
New York City. 
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HÄGAZINL; 
Prices Slashe 

THIS IS THE TIME OF THE YEAR WHEN MILLIONS OF MAGAZINE SUBSCRIPTIONS EXPIRE. 

NOW is the time to enter your subscription order for your favorite 
magazine at a big saving in money to you. 

BY ORDERING NOW YOU WILL SAVE BIG MONEY 
In announcing these wonderful prices it is with the absolute 

knowledge that our readers are offered the lowest prices for . 

standard Magazines that it is possible to obtain anywhere. 
Only by special arrangement with the respective publishers 
are these prices made possible, and to take advantage of 
them, you must act quickly. Don't delay, do it now. 
This offer is so good that of necessity it must be \ 
limited in time. A subscription to his or her favorite 
magazine is a most appropriate present for your friends. 
It will be a constant reminder for a whole year of a 
considerate friend. Just glance over our wonderful prices, 
and see how we enable one dollar to bring you two dollars' 
worth, and then make up your list. When sending in your 
order, don't forget to state where magazines are to be sent. Sit 

down now and make out your order. To- morrow means you may forget and you will miss this 
are for subscribers in U. S. A. only, Canadian and Foreign subscriptions require additional postage. 

Radio News $2.00 
Science & Lwonuon z.50 Our Price 
Practical Electrics 2.0e 

$2.00 OurPrice Radio News $2.00 
2.00 American Magazine 2.50 

Woman's Home Compan- 
ion 2.00 

The 
Publishers 

Will Mail the 
Magazine 

Direct From 
Their Own 

Office to You 

Radio News 
Radio News 
Popular Science 

Pacific Radio News 

Radio News $2.00 
Science & Invention 2.50 
Wireless Age 2.50 
Q. S. T. 2.00 

Radio News $2.00 
Wireless Age 2.50 
Science & Invention 2.50 

Radio News $2.00 
Scientific American 4.00 

$6.00 

Radio News $2.00 
Boys' Magazine 1.50 
Practical Electrics 2.00 

5.50 

Radio News 
Everybodys 
Delineator 

Radio News 
Practical Electrics 
Pathfinder 

$7.50 
Radio News $2.00 

Our Price Popular Science 3.00 
Science & Invention 2.50 $5. 80 

$7.50 

$2.00 
Zion 1.00 

Special Clubbing Prices of Radio News with : 
Club Reg. Our Club 
No. Price Price No. 

120 Adventure $6.00 $7.55 70 
50 All Outdoors 2.50 4.05 37 
50 American Mag. 2.50 4.05 43 
GO Amer. Review of Reviews 4.00 4.55 43 
GO Asia 3.50 4.55 45 
35 Boy's Life 2.00 3.50 70 
25 Boy's Ma 1.50 2.60 17 
35 Christian Herald 2.00 3.30 50 
40 Colliers 2.50 3.55 50 
90 Country L'fe 5.00 6.05 35 
70 Current Opinion 4.00 5.05 70 
45 Delineator 2.50 3.80 61 
35 Designer 2.00 3.30 70 
60 Educational Review 3.00 4.55 35 
35 The Etude 2.00 3.30 40 
95 Everybody's 2.50 3.80 GO 
60 Factory 3.00 4.55 45 
45 Field & Stream 2.50 3.60 90 
50 Garden Magazine 3.00 4.05 
55 Illustrated World 3.00 4.30 70 
80 Literary Digest 4.00 5.55 SO 
20 McCall's 1.00 2.55 50 

Reg. 
Price 

Mentor 4.00 
Modem Priscilla 2.00 
Motion Picture Classic 2 50 
Motion Picture Magazine 2.50 
Open Road 
Outing 
Pathfinder 
Pictorial Review 
Popular Science 
Saucy Stories 
Scribners 
Shadowland 
Smart Set 
Success 
Sunset 
System 
Wireless Age 
Woman's Home 

pan :on 
W'orld's Work 

Yachting 
Youth's Companion 

3.00 
4.00 
1.00 
2.50 
3.00 
2.00 
4.00 
3 50 
4.00 
2.50 
2 50 
3 00 
2.50 

Our 
Price 

5.05 
340 
3.70 
3.70 
3.80 
5.05 
2.40 
4.05 
4.05 
330 
5.05 
4.60 
5.05 
3.30 
3.55 
4.55 
3.80 

3.55 
5.05 
5.55 
4.05 

5azines listed separately, add Class Numbers 
5, giving our price to you in dollars and cents. 

for Special Prices on ANY Publication not listed here 
We will save you money 

SEND ALL ORDERS TO "CIRCULATION DEPARTMENT" 
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A.R.C.S., Dr. J. Erskine -Murray, F.R.S.E., 
M.I.E.E., Dr. J. A. Fleming, F.R.S., 
M.I.E.E., and Prof. G. W. Osborn Howe, 
D.Sc., M.I.E.E. The Hon. Secretary is Mr. 
H. Leslie McMichael, who has done so 
much to help the amateur in this country, 
and I am pleased to note that he has re- 
cently been elected a member of the Ameri- 
can Society of Radio Engineers. The list 
of members also contains many well -known 
names. 

As regards the smaller clubs and societies, 
these are fairly numerous. The principal 
towns have at least one each, most of them 
being affiliated to the London Society. 

With regard to the apparatus which is 
offered to us by the supply houses, there are 
very few firms here who trade in wireless 
apparatus only. The majority take it up as 
a side line and combine the sale with that 
of general electric goods, garden utensils, 
etc. They do not themselves manufacture 
and therefore they are at the mercy of the 
few who do, and it stands to reason that 
this class of salesman will not bother to im- 
prove his lines until forced to do so, and 
consequently the amateur suffers. Fortu- 
nately, however, there are just one or two 
firms who specialize in wireless apparatus 
and are always enterprising and up to date. 

Altogether, we peg along, help each other 
as much as possible, and wait patiently for 
the RADIO NEWS, but we certainly envy the 
long receiving aerial you have the privilege 
of using in the States and the kilowatt of 
power too. 

THE RADIO COMPASSES 
By the side of the Western Ocean -they 

stand; 
Silent, watchful, alone, 
Listening for calls of wandering ships, 
Wanting to help them home. 

No question about the owner 
Or if Bradstreet rates him high, 
No mention of "what banner" 
Streams upward toward the sky. 

Alike is collier and cruiser, 
Transport and old tramp ship, 
From the Little Box at Cross Island, Maine, 
Down to "The Mississip" 

And there by the roaring breakers -they 
stand 

All day and all night alone ; 

Listening for voice of wandering ship, 
Wanting to help it home. 

-Radio Compass Bulletin, U. S. Navy. 

Odd Mexican Station 
The accompanying picture is that of the 

transmitting panel of the Mexican station 
XAJ, located at Tampico, Mex. I was al 

lowed to take this picture while visitin-' 
the station during my travels to Tampico. 

This set is a conglomeration of various 
makes of apparatus, including some Mexi- 
can handiwork. A unique feature is the 
"variometer" type of aerial tuning induc 
tance, built of hay -baling wire. Also the 
antique style of quenched gap, the gaskets 
of which I never could find, and which al- 
low the spark to be observed jumping be 
tween the plates, within the gap. The re - 

ceiver consists of a miniature loose couple - 
that would go in an overcoat pocket, an ' 
galena detector, with Brandes phones. The 
normal range of this 2 K.W. station is 

about 30o miles at night, static permitting. 
Nevertheless this station handles volumes of 
business during its watch and is the bane 
of the existence of the operator in the 
vicinity. Its traffic is mostly shore work 
with Tuxpam XAL which he works fo'- 
hours at a stretch, but the station is open 
to ship traffic during idle hours. 

This picture may bring back memories tq 
some of the "profs." who are constant read 
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20 MILES PER WATT 
100 miles with a single 5 -watt tube is becoming common operating practice. Quality, not 

quantity, is the secret of successful CW work. We seldom hear today a mere statement of 
miles worked. It is miles per watt. 

For many years the General Radio Co. has been supplying the research and technical 
laboratories of the country with scientific radio apparatus. The citizen radio men today are 
demanding exactly this same high quality apparatus, and they have found that it is no more 
expensive than the average amateur radio appartus on the market. 

We recommend that you consider General Radio apparatus the next time you make a 
purchase. It will save you money in the end. The three instruments illustrated here are 
selected as representative of our complete line. Ask your dealer to show them to you. 

Radiation and Filament AmmeterV 
Results with a CW set are not obtained by sending: 

"CQ -How are my sigs OM ?" The circuits from input 
to output must be adjusted by ammeters. 

The hot wire ammeter is the universal meter for this 
service. It is adapted for d.c., low frequency a.c., or 
radio frequency. It can be checked at any time on d.c. 
and will be equally accurate on radio frequency. As its 
action depends on the fundamental IZR law, it always 
measures actual effective amperes. 

Our Type 127 -3 in. Hot Wire Ammeter was made for 
exactly this service. It is made in front -of -board and 
in flush models, as illustrated, and in a variety of ranges. 

RUGGED RELIABLE ACCURATE 
Price $7.75 

TYPE 127 AMMETER 

Modulation Transformer 
Modulate correctly. Under -modulation means 

wasted energy; over -modulation, distortion. Our Type 
231 -M modulation transformer is the result of care- 
ful engineering design to produce a transformer which 
will give the maximum modulation possible without 
distortion. 

Much depends on the modulation transformer. 
Give your set a chance. 

Price -Completely Mounted -$5.00 TYPE 231.M 
MODULATION TRANSFORMER 

SEND FOR FREE RADIO BULLETIN 909N 

GENERAL RADIO COMPANY 
MASSACHUSETTS AVENUE AND WINDSOR STREET 

CAMBRIDGE, 39 MASSACHUSETTS 
Standardize on General Radio Equipment Throughout. 

MO MI =11 NM MI MN EMI MN NM NMI M= NM ANN MI UM UM 

LEARN WIRELESS 
AT HOME 

The Demand for Good Wireless Operators Far Exceeds the Supply 
The New York Wireless Institute will make you an operator -AT HOME-in your spare time- - 
quickly, easily and thoroughly. No previous training or experience required. Our Home 

Study Course has been prepared by Radio Experts. Experts able to impart their practical and 
technical knowledge to YOU in an easy to understand way. The graded lessons mailed you w'tU 

prove so fascinating that you will be eager for the next one. The Instruments furnished free wid 
make it as easy to learn the Code as it was to learn to talk. All you will have to do, is to hates 

TRAVEL THE WORLD OVER 
A Wireless Operator can visit all parts of the world and receive tine pay and maintenance at the same 
time. Do you prefer a steady position without travel? There are many opportunities at the numerous land 
stations or with the Conan rcial Wireless or Steamship Companies. 

i FREE INSTRUMENTS 
AND TEXT BOOKS 

This wonderful Set for learning the Code furnished 
FREE with our Course 

We furnish free to all students, during the course, 
the wonderful receiving and sending set exactly as 
produced In the illustration. This set is not loaned, 
but GIVEN to all students completing the Course. 

The Transmitter shown is the celebrated Omnigraph 
used by several Departments of the U. S. Govern- 
ment and by the leading Universities, Colleges. 
Technical and Telegraph Schools throughout the 
U. B. and Canada. Start the Omnigraph, place the 
phone to your ear and this remarkable invention will 
send you Wireless Massages, the same as though 
you were receiving them, through the air, from a 

Wireless Station hundreds of miles away. When 
you apply for your license, the U. S. Government 
will test you with the Omnigraph-the same model 
Omnigraph u we 
II. Radio Inspector to verify 

students Ask any 

FREE Post -Graduate Course 
A one month's Post - Graduate Course, if you so 
desire. at one of the largest Wireless Schools in 
N. T. Oily. New York -the Wonder City --the larg- 
est port in the World and the Headquarters of 
every leading Wireless and Steamship Company. 

BIG SALARIES 
Wireless operators receive salaries from MI5 
to $200 a month and it is only a stepping 
stone to better positions, There is practi- 
cally no limit to your earning power Men 
who but yesterday were Wireless Operators 
are now holding positions as Radio Engi- 
neers, Radio Inspectors, Radio Salesmen at 
salaries up to $5,000 a year. 

EASY PAYMENTS 
A small payment down 
will enroll you. We will 
make the payments so 
easy that anyone ambi- 
tious to enter the fast- 
est growing profession - 
Wireless -may do eo. 

send or FREE Bedded 
Without obligating you in 
any way, send for oar 
booklet How to Become 
an Expert Wireless f - 
erator " -Lt is free. Mail 
the coupon below, or pos- 
tal or better -but de tt 
today. 

NEW YORK WIRELESS INSTITUTE 
Dept. 280, 258 Broadway, New York City '- MIME ---- - -- -- 

NEW YORK WIRELESS INSTITUTE 
Dept. 280. 258 Broadway, New York City 

Send me, free of charge, your booklet 'How to Become I 
Ian Expert Wireless Operator," containing full particulars 

of your Course, including your Free Instrument slier. 

IName 

IAddress 

Olty or Town State 

I 
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Wire for every Wireless Purpose 

MAGNET WIRE 
We are prepared to furnish best 
grade magnet wire on % and % lb. 
spools at the following revised 
prices: 

PRICE PER I LB. SPOOL 
B &SGa. 

Single 
Cotton 

Double 
Cotton 

Single 
Silk Enameled 

No. 22 $0.56 $0.68 $0.62 $0.45 
No. 24 .60 .77 .67 .47 
No. 26 .65 .88 .71 .49 
No. 28 .75 1.10 .85 .52 

I 

No, 30 
No. 32 

.85 1.24 .97 
1.15 

.53 
.55 

No. 34 1.52 .59 
No. 36 1.77 .69 
Price on / lb. spools double above list. 1 

All prices are net and include cost of 
spool and delivery charges via Parcel 
Post to any Post Office address in the 
United States; safe delivery guaranteed. 

Send for Circular 21 -A giving prices 
on other sizes, insulations and quantities 
of Magnet Wire. This circular lists 
"WIRE FOR EVERY WIRELESS PUR- 
POSE " 

Deg/err-write for ear propoaitiow 

KEYSTONE COMPANY 
P.O. BOX I 20 ill 

IIIIIIII¡III. 

SCRANTON, PA. 
! 

Ill 

nuu I nuira 

"SIDSON" 
STORAGE B BATTERIES 

ONE YEAR GUARANTEE 
Highest quality made -w11i outlast any dry battery. 
Give a direct source of current without fading. 
Charged In 25 minutes by an ordinary 6 -60 stor- 
age battery. 

Ready for Immediate use at all times. 
Send for a SIDSON STORAGE B BAT- 
TERY today and learn what real battery 

service means. 
24 Volts 1001 $3.50 P.P. 
44 Volts 1002 5.00 P.P. 7 'SIDNEY ISAACSON 

900,RiversideDrive, NEW YORK CITY 

.0,44.011kk, 
APPARATUS 

and SUPPLIES 
ROSE RADIO SUPPLY 
604 Gravier St., New Orleans, La. 
Send 10e for Latest Catalog 

SERVICE and EFFICIENCY 
obtained from our STORAGE "B" BAT- 
TERIES, thus eliminating tube noises. 
Special "A" and "B" bat. rheostat en- 
ables you to put from 18 to 28 volts on 
your plate. Free catalogue for Amateurs 
and Dealers. 

HUGHES ENGINEERING COMPANY 
P.O. Box 57, Terrace Park, Ohio 

OVERSTOCKED SALE 
On Amrad Apparatus, 1 stage, $13; two stage, $25; 

Varlometer, Med. wave, $9.60 each; Med. wave 
coupler, $10.50; "B" Box, $5.50; Ya quenched gap, 
$7.50; 6 -volt induction coil, $13.50. Write for list 
of other apparatus, from 20 to 2501, discounts. Any- 
thing in Amrad. A limited supply. 

MACK'S RADIO SHOP 
Ansonia Conn. 

ers of RADIO NEWS and have probably 
worked XAJ, but never knew what it looked 
like inside. 

In fact, it looks more like a home made 
set than anything else, but it "delivers the 
goods" just the same and at night can reach 
pretty far. 

Contributed by FRED W. HILL. 
Erstwhile WIQ, now KNC. 

This Amateur -like Panel Set is XAJ at Tam- 
pico, Mexico. 

THIS IS NOT THE MOST POWER- 
FUL RADIO STATION IN 

THE WORLD! 
Where the New York, New Haven & 

Hartford Railroad crosses the small Bronx 
River, in New York City, the array of steel 
towers and maze of high tension cables 
give one the impression that here must be 
some attempt to communicate with Mars by 
radio. Yet it is only for the purpose of 
spanning some fifty feet of the river that 
the railroad, which is electrified at this 
point, has had to raise its high tension 
cables on the tall towers here shown. In 
this manner the bascule bridge, right below 
the cable, can be swung oven and there is 
no danger that some exceptionally tall masts 
of the ships might come in contact with 
the cables. 

This gives a good idea of the complicated 
scheme necessary at the present time to sup- 
port a line. If these towers were used for 
radio transmission, messages could be sent 
thousands of miles away. In the near 
future a good number of kilowatts will 
spread in the ether from such installations 
to run a craft in a distant part of the 
world, when the system under study at the 
present time, will make possible transmis- 
sion of power by radio. Then, the wires 
will be used only for fishing purposes! 
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This is Not What it Looks Like. It is Merely 
a Picture of Power Line Towers Erected in the 

Bronx, N. Y. 
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The 

The most efficient 
loud -speaker. No accessories re- 
quired. 
Station Type as 
shown $30.00 
Laboratory Type 

$25.00 

IVOC.-A1/01/D 
IN PITTSBURGH 

THE VOCALOUD along with other FIRCO Radio Equipment is being dem- onstrated morning, noon and night for the radioists of Pittsburgh. 
See John Firth & Co.'s ad for 

complete stock of Firco apparatus. 

24 hour mail order service 

Inductance Coils Radio Accessories 

our 

THE KING RADIO CO. 
113 Sheridan Ave. E. E. Pittsburgh, Pa. 

ewCatalogEQ 
wit off thepress 

Contains up -to -date, com- 
prehensive description of 
America's best Radio Ap- 
paratus. This is THE 
Catalog to select from. 
Lists only the most ap- 
proved instruments - the 
biggest values of 51 mak- 
ers. 84 pages. Free on 
request. 

Two Famous N -S Specialties 

phones, $8.00 phones, 3000 VX 
ohms, milit 
heal band with 
cord complete. 
Arlington- Tested 
Crystals; Galena 
or Silicon. Cert- 
ified supe -sensi- 
ti re. 

74 -HOUR 

SERVICE 

WE PAY 

ALL 

SHIPPING 

CHARGES 
25c 

per crystal 

THE NEWMAN -STERN CO. Newman -Stern Bldg. Cleveland, Ohio 

Swing 4 in., 11 In. 
Shipping weight 13 
lbs. Bed of lathe 
is machined. Work- 
manship first- class. Equipped with 
wood, turning 
chuck. Can be fit- 
ted with 3 in. face 
plate and drill 
chuck as special 
equipment. Order 
one today. 

between centers, 17 in. total length. 

Price $6.00 eash with order 
Made also in larger sizes, 

DeptYAHETOLEDO OHIO 

CANADIAN AMATEURS 
Audíon control panels solid oak cabinets... $15.00 Two -stage amplifier solid oak cabinet 28.00 Special inductances for receiving Frisco phone concerts, per set of three 1.25 

Western Canada Radio Supply 
919 FORT STREET VICTORIA, B. C. 

BAKELITE ETUBES, $3.75;ndWOODEN7 BALLS, 55ucents each; 20/38 LITZ, 2 cents per foot; OAK CABINETS, 
7 x 18 x 6 inches deep, $3.50; other sizes in proportion; 
21 DCC MAGNET WIRE. 30 cents quarter pound, all 'sizes carried. Hard maple stators for varlometers $ .80 
Windings in place 1.2$ Bakelite Tubes wound for primary variocoupler 1.20 Variometer and var:ocoupier balls with axles and 
wound 1.20 

Dealers Write for Proposition 
MEAD BAKELITE & APPARATUS 
522 Central Ave., Brooklyn, N. Y, 

'TENTIONI ENTRANCING FEMININE ART PHOTO.; 
"See the Bewitching Art Model Photos, boye, it's great fun." Beautiful Art Model Photos In book form -price 
$7.50; rare collection of glossy finished Art Photos, 
$5.00; Postcard set of pretty Art Model Photos, $3.50. 
Send your order to -day. Agents Wanted. 

BEEHIVE CO. 
E0 -I. 4337 N. Lowell Ave. Chicago. 
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Art O A TREATISE ON ELEMENTARY 
ELECTRICITY . ^ c: (S loo Electrical E:Cp.rimaata 
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,T[Mr AND Eicc.M .cLiow 

Teaches You How To 
Build Electrical Apparatus 

ELCo.N.Y.-; 

TCIE BOY'S ELECTRIC TOYS' contains enough material to make 
and complete over twenty -five different electrical apparatus 
without any other tools, except a screwdriver furnished with 

the outfit. The box contains the following complete instruments 
and apparatus which are already assembled: 

Student's chromic plunge battery, compass -galvanometer, solenoid, 
telephone receiver, electric lamp. Enough various parts, wire, etc., 
are furnished to make the following apparatus: 

Electromagnet, electric cannon, magnetic pictures, dancing 
spiral, electric hammer, galvanometer, voltmeter, hook for tele- 
phone receiver, condenser, sensitive microphone, short distance 
wireless telephone, test storage battery, shocking coil, complete 
telegraph set, electric riveting machine, electric buzzer, dancing 
fishes, singing telephone, mysterious dancing man, electric jump- 
ing jack, magnetic geometric figures, rheostat, erratic pendulum, 
electric butterfly, thermo electric motor, visual telegraph, etc., etc. 

Shipment guaranteed within 24 hours. 

SEND NO MONEY 

CrnO IMPORTING Co. 

MIST /KW TORY. LLaA, 

As Shown 

$I.50 
Complete 

407 

Cfil 
The 

BOY'S 
ELECTRIC 

TOYS 
Teaches you all the princi- 

ples of electricity by the 
"Learn by Doing" Method, 
Entertaining, Instructive, More 
Fascinating than any game. 
The most complete electrical 
experimenters' outfit that has 
ever been put on the market. 

Valuable Electrical Instruction 
Book With Each Outfit 

With each outfit we furnish free a very coni- 
prehensive book of electrical instruction. All 
the fundamentals of this fascinating science 
are clearly explained so even a layman can 
understand every word. Profusely illustrated. 
The instructions for building the apparatus are 
given in such a simple and easily grasped 
manner that anyone can make them without 
the least trouble. Over a hundred experiments 
that can be performed with the outfit are listed 
in the instruction book, nearly all of them 
illustrated with superb drawings. 

A Sample of What You Can Do 
With This Outfit 

This illustration, made from an actual photograph, shows only 
a very few of the many instruments that can be made with the 
Boy's Bleotrie 
Toys: Electric Pen - 
u u l u m, Electric 
Telegraph, Current 
Generator, Electric 
Dancing tp1ra1. 
Galvanometer. 

We have so much confidence in this set that we desire to ship it to you 
C. O. D. with the privilege of inspection. It does not cost you one cent 
to take a good look at the outfit, and see if it comes up to your expectations. 
If it does, pay the postman $7.50, plus shipping charges. If it does not, 
you need not accept tt, and we will pay the return charges as well. 

THE ELECTRO IMPORTING CO. 
231 Fulton St., N. Y. City 

The outfit contains 114 separate pieces of material and 24 pieces 
of finished articles ready to use at once. 
Among the finished material are included: Chromic salts, lamp 
socket, mercury, core wire, iron fillings, three spools of wire, 
carbons, machine screws, flexible cord. wood hases, glass plate, 
paraffine paper, binding posts, screw- driver, etc.. etc. 

I ELECTRO IMPORTING CO., 
I 231 Fulton St., N. Y. 

I 

I 

I 

I 

I 

- - - 
As per your advertisement, ship to me at once, C.O.D.. 

the Boy's Electric Toys with privilege of inspection. It is 
understood that if I do not like the outfit I can refuse it. 

Address 

City State 

(RN 11 -21) 
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OPPORTUNITY AD -LETS 
Follow these advertisements every month. Reliable advertisers from all over the country offer you their most attractive specials 

in these columns. 
Classified advertising rate six cents a word for each insertion. Ten per cent discount for 8 issues, 20 per cent discount for 12 

issues. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed 
by an accredited advertising agency. No advertisement for less than 10 words accepted. 

Objectionable or misleading advertisements not accepted. Advertisements for the January issue must reach us not later than 
December 10. 

THE CIRCULATION OF RADIO NEWS IS OVER 46,000 
EXPERIMENTER PUBLISHING CO. INC., 233 and 236 Fulton Street, New York, N. Y. 
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Agents Wanted. 
Agents Coining Money selling Universal Gas Savers for 

every gas stove. Wonderful device. Cuts gas bills in 
half. Increases heat. Popular prices. 100% profit 
Exclusive territory. Write quick. B. E. Moore. Gm 
Saver Company. Topeka. Kansas. 

Big Money, Quick Sales, Fine Profits and steady de- 
mand selling Chows -Knit guaranteed hosiery direct from 
mill to wearers. All styles for men. women, children. 
Many making $3000 year. George Clows Company, Desk 
57, Philadelphia. 

Big Money and fast sales. Every owner buys gold 
InlUals for his auto. You charge $1.50; make $1.35. 
Ten orders daily easy. Write for particulars and free 
samples. American Monogram Co., Dept. 133, East 
Orange. N. J. 

World's Fastest Selling Auto Specialties. Free adver- 
tisement. Our distributors making $45 to $70 a week. 
You can do the same. Join us to-day. Mashken & 
Company, 4509a S. Ashland, Chicago. 
, 1111111111111111 1111111U111U111UUne11weuU 1111111111111UI11U11111111O11U11111101111 W IIIIIIII W 11111111111111111111.11111 

Automobiles. 
Automobile Owners, Garagemen, Mechanics, Repairmen. 

send for free copy of our current issue. It contains help- 
ful, instructive Information on overhauling, ignition 
troubles, wiring, carburetor, storage batteries, etc. 
Over 120 pages. Illustrated. Send for tree copy today. 
Automobile Digest, 528 Butler Bldg.. Cincinnati. 

wnuuuuu u u u u u n m1.111e11nunn,uuuumunm 

Motorcycles- Bicycles. 
Don't Buy a bicycle motor attachment until you get 

our catalog and prices. Shaw Mfg. Co., Dept. 1611 
Galesburg, Kans. 
W1aWIIWIUUI1111111UlllllnlU11 W IIIUIIUUl11111U111111111U1111111111U1111,11111111111I11IU1111111Ul1111111111 1111,11111 

Books. 
We Buy and Sell back iseuee of Radio Amateur News 

and Electrical Experimenter. Boston Magazine Exchange. 
109 MounUort St., Boston, Mass. 

10 Cents Will Bring 6 Issues. Sample copy free. The 
Circulet. Portland. Connecticut. 

Sex Books for Adults. -Illustrated catalog. 4c. Smetana 
& C'o., Dept. 10, Osoeso, Mich. 

Hapdbook for Electricians and Experimenters, 20c. Joe 
Till berg, Proctor. Vermont. 

1111Un1111U11e114111111111111011 

Business Opportunities. 
Substantial Manufacturing Corporation wants capable 

men to establish branch and manage salesmen; $300 up- 
ward necessary. Will allow expenses to Baltimore as 
explained. Address secretary, 343 SL Paul Place. Balti- 
more. Md. 
11w11Ww WIImW1111w111111111111U1111111U11111U111111e111111111111111U01111111 .11111111u. 

Chemistry 
Learn Chemistry at Home -Dr. T. O'Conor Sloane, noted 

educator and scientific authority, will teach you. Our 
heme study cerr'espondence course fits you to take a 
position ai chemist. See our full page ad on page 369 
of this issue. Chemical Institute of New York. 140 
Liberty Street, New York City. 
uuuwwwwa111111111muuuuuumu1111111111U WIII1UIIW111 1111111111111111111111111llllll1111 MUUMUU* lll11111111 

Correspondence Courses. 
Dollars Saved -Used correspondence courses of all kinds 

sold. rented and exchanged. ,List free. (Courses bought.) 
Lee Mountain. Pisgah, Alabama. 
au 

Electrical Supplies and Appliances. 
Blueprints of Eleotries( Connect one for amateurs, sam- 

ple and list. 25 cents. Atlantic Electrical Co., Old 
Orchard. Maine. 

Blueprints.- Electrical connecting diagrams. Samples. 
20e. Catalog free. C'haflee Chittenden, N3024 Matthews, 
Kansas City, Missouri. 
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Formulas. 
Re -Blue Guns guaranteed turwula mailed tor $1. 

E. D. Simon, Dane, Wis. 
Don't Throw Away Old Dry Cells. New Process, which 

recharges them to last twice longer. Process for Quar- 
ter. Western : vpply, 2301 West 25th Street, Chicago. 
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For Advertisers. 
Jacobus Sales Letters are "(;o- Getters. $3.50 each. 

Jacobus Advertising Service, Irvington, N. J. 
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For Inventors. 
Model Making by experts. Mechanical development a 

specialty. Satisfaction guaranteed. Scillitee, 15 Frank- 
fort St., New York. 
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News Correspondents 
Earn $23 Weekly. spare time, writing for newspapers, 

magazines. Experience unnecessary: details free. Prase 
kàyndlcate, 566 St LOUIS, Mo. 

Farms, Land, Etc. 
Oklahoma Farms. -Write for free agriculture booklet. 

Board of Commerce, Shawnee, Oklahoma. 
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Games and Entertainment 
Tricks. Jokes and Puzzles. Get our catalogue first. 

Agents Supply House. Binnewater, N. Y. Dept. Eß12. 
.1111111111111111 n 1,1111 
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Health. 
Pyorrhea (Rigg's disease- bleeding or swollen gums) - 

hundreds have been helped by "Pyorrdent the success- 
ful home pyorrhea treatment. Purifying, healing. pre- 
ventative. Full month's treatment, consisting of a very 
beneficial massage paste and an antiseptic tooth -cleansing 
paste to be used in place of your ordinary dentrifice, 
together with full directions for treatment. $1 postpaid. 
Or write for free booklet "R." Pyorrdent Mfg. Co.. 
439 Seventh St.. Brooklyn. N. Y 

Tobacco or Snuff Habit Cured or no pay: $1 if cured. 
Remedy sent on trial Superba Co., SB, Baltimore, Md. 
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Help Wanted. 
Detectives Earn Big Money. Excellent opportunity. 

Travel. Great demand everywhere. Fascinating work. Ex- 
perience unnecessary. Particulars free. Write, American 
DetecUve System, 1968 Broadway. New York. 

Earn $25 Weekly, spare time, writing for newspapers, 
magazines. Experience unnecessary; details free. Press 
Syndicate, 5665, St. Louis. Mo. 

Be a Mirror Expert. $3 -$10 a day; spare time home at 
first; no capital; we train, start you making and silver- 
ing mirrors, French method. Free prospectus. W. R. 
Derr. Pres.. 579 Decatur St.. Brooklyn, N. Y. 

Wireless Expert to invest money and services in fastest 
growing concern in central west. Six states exclusive 
territory for Grebe apparatus, three states Moorhead 
Tubes, also distributors for Kennedy. Amrad, Hipwell 
Batteries and others. Give detailed information and 
references first letter. Address: Arthur B. Church, 
President, Central Radio Company. Incorporated. 575 
Grand Avenue. Kansas City, Missouri. 

Radio Instructor -Must have executive ability and at 
least $500 to put into business. Wonderful opportunity 
for right party. Fend photograph, recommendations. first 
letter. Central Radio School. 575 Grand Avenue, Kansas 
City, Missouri. 
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Instruction. 
Learn Chemistry at Home -Dr. T. O'Conor Sloane, 

noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you to take 
a position as chemist. See our full page ad on page 309 
of this issue. Chemical Institute of New York, 140 
Liberty Street, New York City. 

Play Mouth -Organ. -Complete, easy instructor. 25c. 
Elselt Co., Bowling Green, Ohio. 

Become a Pool Champion through scientific methods 
used by America's and foreign champions. Write for 
Information, 1174 Phelan Bldg., San Francisco, California. 

Cornetist', Saxophonists. Trombonists, Clarinetists: Send 
for Free Pointers on weak lips --High Tones. Low Tones, 
Staecato, Jazzine. Mention instrument. Virtuoso School. 
Buffalo. New York. 
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Mann factoring 
Small Induction Motor punchings and castings. Robert 

Vondrau, Preston. Ont.. Can. 
Let us be your factory! Write to -day. Logan Machine 

Co., 222 South Clinton Street. Chicago, Illinois. 
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Motion Pictures- Motion Picture Plays 
Ambitious Writers-Send today for free copy, America's 

leading magazine for writers of photoplays, stories, poems. 
songs. Instructive. helpful. Writer's Digest. 691 Butler 
Bldg., Cincinnati. 
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Office Devices 
MuItigraphs, Typewriters, Addressing Machines, Dupli- 

cators, Folders. Sealers, Check Writers, Dictaphones. 
Office Equipment. Bought, sold exchanged. rebuilt. 
Pruitt Company. 110 North LaSalle, Chicago. 
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Printing. 
Labels, 60e per 1,000 up. Irvin J. Wolf, Station E. 

Philadelphia. 
Everything Printed, -Long run specialists. Samples. 

Duality Printery. Marle'ta, Ohio. 
Printing. -The Better Kind. May we quote on your 

nest printing order? Olde 'rye Press, 328 Richards 
Ave., Dover, N. J. 

Your Name on 100 Cards with case, 00e postpaid. 
log Cabin Printer. 289 So. liayview Are., Freeport, Long 
Island. 

250 Letterheads, and 250 envelopes for $2.75. Write 
for price list and samples. Balkow Printing Co., Meriden, 
Conn. 

Your Name on 35 Linen Cards and case, 20 cents. 
Agent's outfit free Big profits. John W. Burt, Coshoc- 
ton. Ohio. 

Personal. 
Your Future Foretold. -fiend dime, birthdate for truth- 

ful, reliable, convincing trial reading. Hazel Hause. 
Box 2155, Los Angeles, Cal. 
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Patent Attorneys. 
Patents -Send for free book. Contains valuable infor- 

mation for inventors. Send sketch of your invention for 
free opinion of Its patentable nature. Prompt service. 
twenty years' experience. Talbert & Talbert, 440 Talbert 
Bldg., Washington, D. C. 

E. T. Brandenburg (former patent expert, Ordnance 
Division. War Department), Attorney -at -law and Solicitor 
of Patents, 927 Loan and Trust Bldg., Washington, D. C. 
send sketch and description, or model of your invention 
for careful investigation at Patent Office and unbiased 
report as, :o patentability. 

Millions Spent Annually for ideas. Hundreds now 
wantedl Patent yours and profit! Write today for free 
books -tell how to protect yourself, how to invent, ideas 
wanted, how we help you sell, etc., 301 Patent Dept. 
American Industries, Inc., Washington, D. C. 
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Photo Developing. 
Get Acquainted Offer-Mail us 20e with any size film 

or six negatives for development and six velvet prints. 
Twenty -four hour service. Fine work. Roanoke Photo 
Finishing Co., 324 Bell Ave., Roanoke, Va. 
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Miscellaneous. 
For Sale. -Igo and snow remover for sidewalks and 

crossings. Cornelius Suydam, 26 Village Rd., Brooklyn, 
N. Y. 

Artificial Marble, sanitary flooring instructions, orna- 
mrutal list tug, concrete plaster, papier -mache decora- 
tion, garden furnituure, statuary. Rubber -moulds, elec- 
tro- metallurgy, particulars and 200 illustrations free. 
C. Mahler, Box .22 Juntington, N. Y. 
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Scenery for Hire. 
Settings for all operas and plays. Catalog. Amelia 

Grain, 1n1Philadelphia. 1111111n11111u111111n11111n1nnIW ,nWIWmmlllnunnn1WW1nW1llllll 

Song Writers. 
Song Writers! -Learn of the public's demand for songs 

suitable for dancing and the opportunities greatly changed 
conditions offer new writers. obtainable only in our 
"Song Writers' Manual and Guide." sent free. Submit 
your ideas for songs at once for free criticism and ad- 
vice. We revise poems. compose music, secure copyright 
and facilitate 'ree publicavion or outright sale of songs. 
Knickerbocker 'Studios, 319 Gaiety Bldg., New York. 
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Stammering. 
Stammerers. -Yost can be permanently cured by my 

coune of private individual lessons. Interesting booklet 
free. Samuel I. Robbins. 246 Huntington Avenue, Ros- 
ton. 
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Stamps and Coins. 
1000 Different Stamps, $3; 500. $1.25; 200. 25c; 100, 

12c. Approvals. Michaels, 5602 Prairie. Chicago. 
100 Stamps from 100 Different Countries, 36c. Lufbery, 

Vnlesville, ('ono. 
100 Different Stamps, 15e. Brown Stamp, 111 Willow 

%Vollaston, Massachusetts. 
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Telegraphy. 
Telegraphy -(Morse and Wireless) and Railway Ac- 

counting taught thoroughly. Big salaries. Great op- 
portunities. Oldest, largest school. All expenses low - 
can earn large part. Catalog free. Dodge's Institute. 
M SL, Valparaiso, Indiana. 
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Wireless. 
Memorize Continental Code in one hour. Qualify quickly 

for meteor license. See our ad on page 458 this issue. 
C. K. Dodge. 

Get Ready for the Good Radio Weather. Our VT cir- 
cuits, each on separato blue print will enable you to 
try out a large range of proven hookups. Set of twelve. 
receiving or phone transmitting, 50e. Complete set of 
24 for $1. The flan Bureau, 1929 McCausland Ave- 
nue, St. Louts, Mo. 

Western Elec. Aeroplane Microphones, with breast plate, 
straps, and cord, ea. $5: Bakelite tubing, 5 Warn. at 6" 
25c; 8 ", 35c; 12 ". 45e. 3 ft. length. $1. Litz wire, 
silk covered, 10 -38. 35c; 100 ft., 25 -32. lc ft.; 36 -30 
D. S. C., 2e ft. Larvite resistance unit, 48,000 ohms, 50e. 
Complete parts for short wave regenerative receiver com- 
prising hard wood cabinet, 18x7x6 with 3/16 panel to 
fit, 2 varlometers, 1 vario- coupler, 3 Chelsea dials. 
switch lever, contact points, binding posts. etc., $18. 2 
circuit jack with plug and cord, $1.10. Other bargains. 
Send for catalog. Haupt Electric Supply Cb., 2442 
Ogden Ave., Chicago, IU. 
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(Wireless continued) 
Short Wave Regenerative Sets, $38. Raekhodoff, 229 

Eighth St., Troy, N. Y. 

Regenerative Receiving Sets including variocoupler, 
variometers, rheostat and socket complete in cabinet. 
Thirty Dollars. Variocouplers, variometers, Four Dollars. 
Air dielectric receiving apparatus made to order. Stan - 
lord Electric, 4224 West Harrison St. , Chicago. 

Send for List one -halt K.W. set complete, sockets, 
rheostats, amplifiers and etc. Joseph Fairhall, Jr., Ma- 
chine Chop, Gilbert Street, Danville, Illinois. 

Variable Condensers.- Plates, 4c; washers, movable, 5o 
dozen; stationary, 10c dozen. Samples. lOc. Shafts, 
25e; parts for 23- plate, $1.40; 43 -, $2.40; variometers and 
varlocouplers, complete, $3.75 each. Also separate parts. 
Gravenstede, 84 Hancock Ave., Jersey City, N. J. 

Audion Detector and Amplifier, V.T., 50 cents. Honey- 
comb coil mountings, 25 cents. Back mounted rheostats. 
40 cents. Composition for molding your own knobs. 
panels, etc. 35c pound. Send stamp for particulars. 
Palmers Electrical Equipment Co., Palmers, Minn. 

For Sale. -Telefunken and Marconi SS K.W. 500 cycle 
quenched gap transmitters. Photos and particulars. 
Henry Kienzle, 501 East 84th Street, New York. 

Make Your Own Receiving Coils, amateur, commercial, 
time. Full directions, blueprints, and sample coil, $1. 
Theodore Cutting, Campbell, Cal. 

Stop! Look! and Act! V.T.'s. With each radiotron 
U.V. 200 V.T. detector or A -P Moorehead V.T. detector 
or radlotron U.V. 201 V.T. Amp. or A -P 'Moorehead 
V.T. Amp., we will supply free of charge your choice of 
either a Murdock V.T. socket improved contact type or 
a Remler Bakelite Smooth running rheostat latest type, 
radiotron U.V. 200 $5; radiotron amp. V.T. U.V. 201, 
$8.50; Moorehead A -P detector, $5; Moorehead AP Amp. 
V.T., $6.50; Remler Bakelite rheostat latest type, $1; 
Murdock V.T. socket, $1 ; Clapp -Eastham panel mounting 
rheostat of 4 ampere capacity or Murdock socket supplied 
free of charge with each $8 U.V. 202, 5 -Watt radiotron 
power tube for C. W. or radiophone transmission. We 
absolutely guarantee the foregoing apparatus. Only new 
and high grade equipment carried in stock. All orders 
are filled within twelve hours and shipped postpaid 
and insured, thereby saving time and money. Remember 
us. The Kehler Radio Laboratories, Dept. R, Abilene, 
Kansas. 

Special Sale of Parts for Radio Apparatus. -In order to 
liquidate a large stock we are offering at practically half 
price the following sets of complete units ready for as- 
sembly. This is an excellent opportunity to make a start 
In wireless. We have the following ready for immediate 
shipment, by parcel post prepaid, on receipt of remit - 
tance. Receiving tuner, 60c; 2000 meter loose coupler, $2; 
.0005 Mir variable condenser, $2; crystal detector, 50c; 
No, 14 antenna wire, 100 ft. coil, 60e; transmitting helix, 
$1; %" spark coil (complete assembled), $3.50; zinc 
spark gap with polished bakelite base, 50c; hand key, 
25c; radio transformer 110 volts to 4000 volts, 125 watts. 
$5; 1000 ohm head phones single, $2; 2000 ohm head 
phones double, $3.75; strain insulators, 8c each; mica 
transmitting condensers .002 mfd $2 ; Kilbourne & Clark 
Mfg. Co. , Seattle. Wash. 

Vocaloud Loud Speakers. -Station type, $30; Laboratory 
type, $25; your choice of Saco Clad, Acme . or Clapp - 
Eastham amplifying transformer free of charge with either 
type. Guaranteed. Postpaid, insured, twelve hour serv- 
ice. The Kehler Radio Laboratories. Dept. R, Abilene, 
Kansas. 

Bargains.- Marconi receiving sets, Dubilier oil Leyden 
jars, rotary and quenched gaps, trnasformers, large spark 
coils, inductances, volt ampere frequency meters, motor 
generators, etc. One gasoline engine driven motor gen- 
erator with or without suitable transmitter. Henry Kien- 
zle, 501 East 84th Street, New York. 

200 to 20,000 Meter Tuner in 30X8 oak cabinet, tapped 
honeycombs, Litzendrath dead end switches. 2.001 vernier 
variables. Lancaster Elec. Supply & Const. Co., Lan- 
caster. Pa. 

Baldwin Phones. -Reduced price and? Why are Bald - 
win's so sensitive ? Briefly, because -1. The small arma- 
ture is pivoted and designed to act as a fulcrum 
when connected to the diafram by a small link. 'there 
is no tension or springing of metal as in ordinary re- 
ceivers. 2. Four pole pieces of a single solenoid act 
upon both sides of a lightly balanced armature. 3. The 
force is concentrated at the exact center of a sensitive 
mica diafram, (identically the same as in all high grade 
phonograph reproducers. ) Original, type "C"-$13. 75. 
Improved type "E" -$15. Lighter, type "F "- $16.25. 
Single loud speaker unit, without cord type "C "- $6.80. 
Without cord type "E "- $7.50. With each pair of phones 
purchased, we will extend or give, free of charge, a one 
year's subscription to the Radio News. These well 
known head sets are absolutely guaranteed and subject 
to return in five days if not satisfactory. Postpaid, 
insured. twelve hour service. The Kehler Radio Labora- 
tories, Dept. R, Abilene, Kansas. 

Q. S. T. De Montebello Radio Shop. -yd K.W. 
quenched trinsmitter, complete, $35. Write for particu- 
lars. We aim to please and stand for service. Mail 
orders filled. Remember us. Montebello Radio Shop. 
Montebello, Calif. 

Enfield Radio Laboratories, West Upton, Mass. Order 
"B" Batteries at our special price for November, $1.60. 
We are distributors of all leading makes wireless ap- 
Pm:etus. Premium with orders. $3 upwards. 

Special Offer. -For a limited time we are giving 
everyone a chance to buy a reliable amplifying trans- 
former or correct design at the lowest price on the 
market. We are offering the Clapp- Eastham amplifying 
transformer which gives results second to none. (Same 
as illustrated in recent issues of the Radio News), list 
price. $4, our price $3.45 postpaid. Immediate delivery. 
subject to return if not satisfactory. The Radio Dis- 
tributing Company, Dept. R, Abilene, Kansas. 

Constructing a Tube Set? If so, you need our bulle- 
tins listing your needs, at attractive prices: R. R. 
m flint 'tying transformers, $3.50 ; plugs and jacks, $1.50; 
V.T. socket (new type), OOc: variometers (mahogany 
frame), $4.50; vario couplers, $3.7.5; dial type rheostat 
(Parkin), $1.75. Money back guarantee on all apparatus. 
Superior workmanship. All goods shipped same day as 
order received. We prepay all transportation charges and 
insure by parcel post. A postcard will acquaint you with 
onr S11tVIC'F1. Don't delay getting our bulletins. They 
will sa ve you money. "Unexcelled Service" our motto. 
The Citizens Radio Supply Co., P. O. Box 155. Mat- 
toon. Ill. 

Orders Filled In Twelve Hours. The Kehler Radio 
Lahore tortes, 

Amateurs. -We buy and sell new and used Radio 
apparatus of all kinds. Write for particulars, The Radio 
Exchange, 804 Helen Fit., Sioux City, Ia. 

(Wireless continued) 
Attention! -5O Vacuum tube hook -ups. The greatest 

collection of vacuum tube circuits ever brought under 
two covers at such insignificant cost. These d.agrams 
will be found in the great itasco" catalogue, which con- 
tains raw materials and parts in a greater profusion 
than any other eatalogue. 15c in stamps, or coin, will 
bring the catalogue to you. Radio Specialty Co., 96 -98 
Park Place, N. Y. 

To Amateurs in 1 owns of 100,000 or less: Listen: Are 
you interested in making money in your spare time? 
Write us, telling your age and standing with your local 
radio field. The information you furnish us will deter- 
mine whether you are qualified to receive an interesting 
and' reasonable proposition from us. Address Radio Dept., 
Federal Telephone & Telegraph Co., Buffalo, N. Y. 

The Best at the Least. -Write for our attractive price 
list that will save you money on well known high grade 
apparatus, parts, radiophone, C.W. and vacuum tube 
accessories. Absolutely new. Enclose 10c for bulletins, 
if desired. The Rad:o Distributing Co., Ablilene, Kansas. 

Order Murdock, Clapp Eastham, DeForest, Acme, Firco, 
Radio Corp, Amrad and Westinghouse apparatus from 
Itocheleau's Store, Baltic, Conn. 

Orders Filled in Twelve Hours. The Kehler Radio 
Laboratories. 

Boys! Don't Overlook This. The "Basco" Baby De- 
tector. Greatest detector ever brought out with molded 
base. Fully adjustable. See former advertisements in 
this publication, or our catalogue. Detector with Galena 
Crystal, complete 50e, the same detector with Radiocite 
Crystal 75c prepaid. Send for yours to -day. Radio 
Specialty Company, 96 -98 Park Place, New York City. 

Condensers. -.001 Parkin Var. Unit. , $1.50 postpaid. Leonard E. Moore, Durham, N. H. 
N. & W. Radio Store. -Distributor for Klaus Radio 

Co., Greebe CR -1 regenerative receiver, $90. One radio - 
tron uv 200 free with each set radiotron uv 200, $5; 
uv 201, $6.50. Remler D30 panels, $8 ; standard apparatus 
at retail price. W. R. Welton, 1020 Prairie, Mattoon, Ill. 
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Exchange. 
Memorize Continental Code in one hour. Qualify 

quickly for amateur license. See our ad on page 458 
this issue. C. K. Dodge. 

For Sale. -New Grebe CR3 -A regenerator, $32. Ralph 
French, 116 Fowler Ave. , W. Lafayette, Ind. 

Must Close Out Everything at once -CRL Paragon and 
AGN -1 detector and one step, $85; Westinghouse receiver 
with two step in same cabinet, $90 ; Young and Mc- 
Combs tuner and detector, $40; Acme 1 k.w., $25.75; 
Acme % k.w., $17; Acme amplifier, $9.85; No -stet parts. 
$5; DeForest coil mounting, $9; F -F Bantam Battery 
Boosters, $12.90; $7 modulation transformers, $5; $6 
choke coils, $4.50. All above brand new. Also have 
Airplane receiver, good, small two tube phone ; and large 
two tube phone at $100, radiates 11 amps. Be quick. 
Verner Hicks, Marion, Ill. 

Lopp Antenna construOted of stranded wire with well 
seasoned wood ready to assemble shipped prepaid on 
receipt of price. Four Dollars. J. E. McLaughlin. 
Room 308, 427 So. LaSalle St. , Chicago. 

Slide Rule -New, with magnifier; leather case; cube, 
reciprocal scales; instruction book. Ten Dollars. Hilbert 
Moore, 334 Main, Ottawa, Kans. 

Will Trade -Gibson's mandolla, slightly used, worth 
$90, for wireless receiving apparatus. Joseph Rade. 
Arnold City, Pa. 

Sale -Continuous wave and other wireless material. 
Write Walter Smith, Short Hills Ave. , Millburn, N. J. 

Sell- DeForest geared co :I mounting, $6; DeForest 
vario- coupler, $3; New Turney Spiderweb Inductance, $4; 
DeForest .001 variable, $10 ; .0005, $5 ; 2 W.E. 2 mf. 
condensers, $1.50 each; 2 new W.E. V.T. 2, $10 each; 
2 Kenotron rectifier tubes, $6 each; short -wave regen- 
erative in cabinet, $15; new Vibroplex, $10; 4,000 meter 
mahogany coupler, $7. Money orders. Sam'1 H. Horo- 
witz, Lenox 4880, 71 E. 96th Pt., N. Y. 

2 -LH's Record Radiofone, $35. Transmitting tube, 
microphone, etc. , included. Photos, details on request. 
W. Halstead, Greenridge Ave., White Plains, N. Y. 

For Sale -3 Honeycomb Coils & Triple gear panel 
roil mounting, $10 ; Brandes navy phones, $9 ; Western 
Electric phones, $10; 2 W.E. VT2 new, $9 each; Chelsea 
variable condenser, flew, $3; 80 ohm phone, 50e; Omni - 
graph and 18 dials, $10; 1 Century buzzer, $1; Key & 
Century buzzer mounted on Bakelite, $4 ; 2 W.E. 1 M.F. 
condensers, 75e each. Adrian Kammeraad, 2511 S. 
Jessup St., Phila., Pa. 

Cheap -Complete receiving set, $15. Write John Keene, 
Mont Clare. Pennsylvania. 3141L. 

Bargain- Mahogany, nickled, Navy Type loose coupler, 
$20; Audion panel with cabinet and bulb, $25. Write 
for particulars. Norvel Tones, 1250 West 45th Street, 
Los Angeles, Cant. 

Acme 50 Watt C.W. Transformer, $IS; J. J. N. vario- 
meter regenerative set, $20. Murdock aerial switch, $3. 
W. Halstead, Greenridge Ave.. White Plains, N. Y. 

For Sale -Ducks No. D22 mounted transmitting and 
receiving set; has 10 -17 mile sending range. Excellent 
condition, $25. Also Ducks No. 1D, 100 watt step -down 
transformer, $5. Jack Jones, R.F.D. No. 2, Liberty, 
Missouri. 

For Sale. -Short wave regenerative two stage receiving 
set, vocoloud, storage battery and C.W. apparatus. Must 
sacrifice. Owner leaving town. Fred Herrig, 862 Roscoe 
st.. Chicago, Ill. 

Grebe CR -3 For Sale.- Improved type, $50. Also de- 
tector and two step, with automatic filament control. 
$45. First $90 takes both. Good as new, Lester 
Bather, 220 East Warren, Detroit, Mich. 

For Sale. -Renulife violet ray machine, $15. Howard 
Davis. Vandergrift, Penna. 

1/4 In. Spark Coil, key, gap. helix and D. P. D. T. 
switch, $6. D. Dadakis, 505 West 124th Street, New 
York City. 

4000 Meter Navy Coupler, Cost $20.. Sell $11. Com- 
plete Y, K.W. transmitting set comprising power trans. 
O.T., mica condenser, rotary gap, key, protective de- 
vice, at $35. M. C. Cbmp, 600 Blue Island Ave., 
Chicago, Ill. 

Wanted.- DeForest triple geared mounting. Quick. C. 
Fliehmnn, ,Tr., 3 Magnolia Ave. , Hamilton, Balto. , Md. 

For Sale. -Wireless apparatus. Also . Lionel Electric 
Train. Send stamp for prices. Harold Hogencamp, 623 
22nd St.., Paterson. N. J. 

For Sale or Trade -One kilowatt Amrad quenched gap. 
Conrad TTarin eon , 212 East 20th. Little Rock, Arkansas. 

Wanted.- Omnigraph. Fifteen dial. Good condition. 
J. Hint ow, 21 So. 14th, Kansas City, Kans. 

(Exchange continued) 
V.T. Control Panel, new, unit type with dial, $5. 

Dubilier Transmitting condenser, swap or sell. J, J. 
Francis, 5230 Superior, Cleveland. 

For Sale.- Complete 1" sending set (less key) and part 
of receiving set. For particulars write Harvey Frost, 
2601 College, Fort Worth, Texas. 

Experimenters.- Itrand new never used Gilbert's Hy- 
draulic, also Sound experiments. Cost $25, Nine Dol- 
lar money order takes both. Box 208, Pawtucket, R. I. 

Absolutely Complete Panel Receiver, universal range. 
Never been used. Writs for full description. Marvin 
Eder, Aurora. Ill. 

Klitzen Gap. $20; Westinghouse small size charger, $14; 
Duck's Pancake oscillation transformer, $3 ; 1/2 K. W. 
Packard, $25. All almost new, fine condition. Jay 
Edmondson, Milton, Iowa. 

For Sale.- Complete regenerative receiver, with aerial, 
etc. Corona typewriter. Good condition. Theron 
Eakins, Hico, Texas. 

Duck's Arlington Transformer, twin cylinder Harley 
Davidson engine, good order. Want regenerative re- 
ceiver variables. Roy Disheroon, 894 Park Ave., Hot 
Springs, Ark. 

To Trade. -A pair of high powered French field glasses 
for a pair of Baldwin fones, or what have you ? Ap- 
paratus must be in good condition. Wayman Davenport, 
Plainview, Tex. 

Two Movie Cameras, Screw- cutting bench lathe. Jo- 
seph Dorothy, 517 West 148th, N. Y. C. 

Selling Out. -Dunmore motor, fine adjusting rheostat, 
Benwood rotor and stationery electrodes, $25. 'k K. W. 
Thordarson, $12; 10 ampere key. $2; bug, $2; Spauldings 
$15 boxing gloves, $8. D. Linehan, 934 Galt Ave., 
Chicago, Ill. 

For Sale. -DeForest unit panel set $40. Write for de- 
tails. Clifford Ladder, 1105 Euclid Ave., Syracuse, N. Y. 

For Sale.-- :lprague 9 in. oscillating A.C. fan with 
two -way plug; new this season, $7. C. E. Lucas, Elk- 
ton, Md. 

For Sale. -3500 meter audion receiving set, also a crys- tal receiving set, cheap. Ralph Miller, 136 Hudson St., Reading, Pa. 
For Sill e.-A rlington coupler, '4 K.W. Amrad quenched gap, radiotron detector, honeycomb coils. Homer 

Monto, 639 Oswald Street, Toledo, Ohio. 
Bargain.- Slide trombone and case, cost $28, sell, $15. 

111.0. Raymond Moen, Colfax, N. D. 
Slightly Used New York Wireless Institute Omnigraph, 

15 dials, receiver, buzzer sound regulator and key, $25, 
or exchange for radio apparatus. John Maurer, Spring 
Valley, Illinois. 

For Sale. -Phone set, $100; receiver containing regen- erative tuner detector and two step amplifier, $75; 
variometer receiver, $30; honeycomb tuner with coils, $50; detector and two step, $35. Want Magnavox. Write F. Mann, 327 4th Ave. , New York City. 

Sale. -3ç K.W. transformer coil for spark transmitting. 
$9. Wilson McClanen, 6122 Musgrave Pt., Germantown, Philadelphia. 

For Trade. -Exhibition model Edison projecting kineto- 
scope, complete with arc light and rheostat. In good mechanical condition. Cost $125. Want amateur wire- less transmitter complete and short wave tuner. L. M. Matthews, McClure, Ill. 

National Radio Institute Natrometer, $15.. Foster Law- 
rence, Eustis. Florida, Box 481. 

For Sale. -A few good audion detector cabinets, new. 
with bakelite panel, $7.50. R. E. Lindquist. 4745 N. 
Campbell Ave., Chicago. 

Rotary Spark Gap, almost new, used only one week, 
oscillation transformer, $4 ; also new. Mr. J, E. Low- 
den, 321 N. Main St. , Ansonia, Conn. 

Bargains. -New Boston Key, $6; $45 3 K.W. Rotary. 
$20; Army key, $2.50; Murdock 3000 ohms, $4; Y 2 -gal. 
Leyden Jar, $2 ; 4 wire 50 ft. aerial, $2 ; Marble base aerial switch, $6. Guaranteed, would trade. Francis 
McKee, Weiser, Idaho. 

K.W. In good condition, will sell for $25. J. Il Lowden, 321 N. Ma'n, Ansonia, Conn. 
Hawkins Electrical Guides. new, $8: American Technical 

Society, 5 volume set on Automobile Engineering, $10: 
R & M Ac -Dc 8 in. fan, new this season, $5; Brande 
new Navy phones, $9; 600 V 100 A lightning switch, $3; 
400 ft. 7 strand aerial wire in two pieces and two 
10 in. insulators, $4; Clapp Eastham 43 plate con- denser and Clapp Eastham buzzer, $4.50; Arnold 3600 
meter coupler, Grebe .005 mf. condenser & grid leak. 
cost $3.80 new, Murdock socket, Paragon rheostat and 
B battery, all for $15; Mascot key and $3.50 telegraph sounder, both for $3.50. C. B. Lucas, Elkton, Md. 

Paragon RA -I0, almost new, $75. Detector and two step amplifier panel to match Paragon, $40. R. Stewart 
No. 5 Cron Flats, West Lafayette, Indiana. 

For Sale. -'/ H.P. motor, 110 V.A.C. Almost new, $20. Frank Macfarlane, 1123 E. 47th tint., Chicago. 
For Sale or Exchange on good Typewriter. Trans. & Receiving instruments all like new. value about $130. For particulars write Edgar F. Moyer. 561 Broad St, Emans, Pa. 
Amrad Induction Coll, 32 volt recently overhauled at factory, $12.50. Two step amplifier shop model con- sisting of formica panel, Acme transformer, Remler sockets, Paragon rheostat, two jacks and necessary bind- ing posts, $18. Tusca C.W. inductance, type 182. $7. Type S. S. Knapp dynamo, $4. DeForest detector type P402, $10. All apparatus sent C.O.D. Ray Thompson, Canton. S. D. 
Will Trade new automatic pistol for good receiving set. McHaney Studio. Paragould, Ark. 
For Sale Cheap. -Winchester single shot 22 rifle ; never 

used. Particulars 2c. D. Nelson, Beacon St, Lowell, 
Mass, 

Sell. -15 watt phone, mounted or separate, $60; 500 watt C. W. transformer, $20 ; honeycombs., Murdock 55 
$3.50, and more. Write for list. Ed Page, 8BSS, Bald - 
winsv'tle, N. Y. 

For Sale. -Short wave set, phones, spark coil trans- mitter, $55. Tusks coupler, $5. Andrew Potter, West- 
minster Ave.. Syracuse, N. Y. 

For Sale. -3 step amplifier and detector Acme trans- 
former plugs and jerks panel 20" x 11 ", $80. Short 
wave regenerative vartometer and coupler In cabinet, $'5. 
Pears Navy coupler, $12. H. Pearson. Jr., 818 Ingleside 
Pl.. Evanston, Ill. 

Fall. -New Gould storage batteries, D. C. motor audio - 
trone Marconi jar, VT -2, set switch, rotary. Radio 81XI, 
Danville, Penna. 

(Continued on page 470) 
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Send 

A marvelously easy to understand in- 
struction book on most advanced radio 
methods, because it describes in detail 
the unusual mechanical and electrical 
features and simplicity of the - complete 
A B C line 
Sixteen pages, clearly illustrated, in 
two colors. Every price quoted in this 
catalog represents a new low level for 
apparatus of recognized quality. 
Send 10c for latest AB C catalog, "Pro- 
fessional Radio Equipment at Amateur 
Prices." Request Catalog CR11. 

NWIRELESS EQUIPMENT CO.1nc. 
32. Auatire Street . Newark.N.J. 

MAGNET WIRE 
On / lb. spools as listed below. On 
1/ lb. spools of enameled wire, add 35 
cents ; on % lb. spools of Single Cotton 
Wire, add 45 cents; on 1/z lb. spools of 
Double Cotton Wire, add. 5o cents, and 
on 1/ lb. spools of Single Silk W ire, 
add 55 cents to the price of / lb. spools. 

Size Enameled Single Double Single 
B & S Ga. Cotton Cotton Silk 
No. 22 S .45 $ .55 $ .65 S .62 
No. 24 .47 .58 .75 .65 
No. 26 .49 .60 .85 
No. 28 .52 .70 1.00 

95 No. 30 .53 .80 1.15 
No. 32 .55 1.10 
No. 34 .59 1.45 
No. 36 .65 1u70 

Prices are Net, delivered Parcel Post, to 
any Post -Office address in the 

United States. 

McCLOY ELECTRIC 
(Taylor Bldg.) 

7131 KELLY ST. PITTSBURGH, PA. 

RADIO 
TELEPHONE & TELEGRAPH 

APPARATUS OF MERIT 

K20A Rotary Enclosed Gap $25.00 

K2OB Same without motor 20,00 

K1 Open Rotary Gap 16.00 

ÚV200 Radiotron Detectors 5.00 

ÚV201 Radiotron Amplifiers 6.50 

ÚV202 5 -Watt Transmitter 8.00 

Send 4c for our 55 -page Catalog. 
Full of illustrations, information 
and prices that will prove attractive 

KARLOWA RADIO CO. 
611 Best Bldg., Rock Island, Ill. 

Hand Books on Patents, Trade Marks, etc., sent 
free. Our 74 years of experience, efficient service, 
and fair dealing, assure fullest value and protec- 
tion to the applicant. The Scientific American 
should be read by all inventors. 
MUNN & CO., 631 Woolworth Bldg., N. Y. 
Tower Bldg, Chicago, Ill. 625 F St, Washington, D.C. 
Hobart Bldg., 582 Market St.: San Francisco, Cal. 

(Continued from page 469) 

(Exchange continued) 
For £ale.- Regenerative with detector combined, $45; 

NAA coupler, $6; relay, 75c; Murdock load coil, $3.50; - 
Standard del., 75e; Murdock trans, con., $2.50. Mounted 
honeycombs 150, 50, 35, 25 also unmounted 500, 300, 
20% off DeForest catalog. Arn stro-g regenerative $30. 
Witte to B. W. Sm:th, Loveland, Ohio. 

Triple Geared Honeycomb Receiver, 150- 20,000. includ- 
ing twelve coils and audion, $70; tapped coil receiver. 
600- 20.000 including audion, $35. Smith, Box 205, 
Williamsport, Pa. 

A Real Bargaln. -A DeForest two stage amplifier Typa 
P200, $40. Special designed short wave regenerative 
DeForest set and auction control in oak cabinet, and 
completo set of honeycomb coils. All new. Write for 
price and information. Vincent Rosso, I'. O. Box 415. 
Plaquemine, La. 

Wanted.- Omn:graph, stato price and condition. Jerry 
Figg'ns, Box 92, Twin Falls, Idaho. 

Lcok! -6 volt 60 amp. hour radio storage battery used 
4 months. First $14 money order gets it. Arthur 
Studer, Box 117, Washingtonville, N. Y. 

For Sale. -One Grebe special type CR -3, $50. First 
class condition. A. F. Wineburgh, 246 West End Ave- 
nue, New York City. 

Radiofone, Complete, $100. Tubes, microphone, 250 
volts direct from 110 A. C. Working condition. Range 
50 miles. Z. Miller, 87 Gordon St., Perth Amboy, N. J. 

For $1, 250 ft. of No. 22 seven strands tinned copper 
wire. C. W. set for sale. Send stamps for other bar- 
gains. Mack's Radio Shop, Ansonia, Conn. 

Tungar Bulb Rectifier sale or exchange. New. Charges 
storage battery from A.C. Van toiyck, Ironwood, Mich. 

Swap. -General Radio wavemeter. Want 2 stage ampli- 
fier with bulbs. Schuck, 1411 Ave. A, N Y. C. 

Bargain.-Complete '2 kilowatt spark set, $25. Will 
sell parts. Leslie Huutwork, 9J Murphy Ave., Pontiac, 
Michigan. 

Quality.-Arnold condenser, list $24. Pair No. 55 
burdocks, $5.50; Der ores& detector, $2.10; fixed con- 
denser, 75e. First money order for $22.50 takes above 
slightly used apparatus. J. Hammett, 136 Water St., 
New York. 

bell.- Omnigraph Au, 2Jr, 5 extra duals, $10. Roger 
Curtis, Chevy Chase, aid. 

Snort Wave Degenerative deceiver and auutouon contr..1 
panel, $15; Auumtrou, new, $4; Muruock variaure, 
is. $2u tares au. 'l'. kart -Autels, 'l'un!vioc, Couu. 

bell New theca C.H. S iseeeiver. Perfect shape, $00. 
Best thing ow the market. Box 2u8, Pawtucket, it, 1. 

or bate. -8 ANY's, >2 Kilowatt Packard transformer, 
$13; rotary spark gap won minor, $7. Francia bunion$, 
los River St kpanent.t, 

L isten -ill. -lue new rau.0 marçazne especially for ce.i- 
trai states amateurs. brae to our customers and to live 
amateurs in Missouri, pansas, Nebraska, Iowa, Okla - 
huma, Arkansas. To others one douar per year. retunued 
ua nrst order for radio apparatus. !,entrai icadio com- 
pany, 575 Grand Avenue, pansas City. 

no Wireless Catalog and binder for "Listen -In" now 
ready. Free to our customers and to amateurs in Mis- 
sours, Iowa, Nebraska, Kansas, Oklahoma, Arkansas and 
ot.,ers, ten cents, refunded on first order. Central ltaulo 
Company, 575 Grand Avenue, Kansas City. 

hauionarmony Concerts. -Do you hear them? Drop a 
card to Central Radio, 575 Grand Avenue, Kansas City. 

Will Traue multiwave cabinet tor, standard short wave 
set. Cabinet 18 "x61/2"x61/2". Two VC's .001 Bakelite 
panel 12 H.C. & D.L. coils. E'. H. Reeves. 1237 E. 
100th St., Cleveland, Ohio. 

H. Powell -Rees Receiver, copies around world, com- 
plete $175.00 or best offer for immediate sale. Smythe, 
'l'hornbury, Ontario. 

bell. Clapp- Eastham Regenerative 31íF, $25. Radio - 
tron detector, $4. Hawkins electrical guides, $7. M. 
Swanson, Lancaster, N. Y. 

For Sale. -Short wave regenerative get in mahogany 
cabinet, $20; complete 2 inch spark coil transmitter, 
$15; 6000 meter navy coupler, $8; 15,000 meter loading 
cuit, $5; many other bargains. List. Lester F. Wertz. 
Temple, Penna. 

For Sale or Trade. -One complete Grebe C.R.3 re- 
ceiver with Audiotron & Brandes fones, Packard 1/2 

K.W. with oil condenser. Trade for "C" melody saxo - 
phone in first class condition. John Amis, 915 Lincoln, 
Topeka, Kansas. 

For Sale.- Detector two step cabinet; 'A K.W. spark 
transmitter ; 70 mile Radiophone. All new. Cash talks. 
Write, J. Wm. Anderson, East Tawas, Mich. 

Meteor 2000 M. Coupler. $4.50; 3 K.W. Thordarson, 
$8.75. Emory Bancroft. Diissfield, Michigan. 

Trade -A $70 canoe, good condition, or Yale motor- 
cycle, for varlomete; regenerative, two step with bulbs, 
1 K.W. transformer with gap or Magnavox. Alfred 
Beech, Sleepy Eye, Minn. 

IXZ's Spark Set., 1 K.W. Acme Dubil)er 007, Hyrad 
gap Westrad O.T. accessories, perfect condition. Frank 
Bryant, Clark University, Worcester, Mass. 

Bargain. -2 Duck varlometers; 1 Iladisco variocoupler 
(new) ; 2 Clapp- Eaatham .0003 variable condensers; 1 Mur- 
dock .001 condenser; 3 dials and knobs; cost $33.15, sell 
for $25, or make offer. All apparatus guaranteed. 1 

DeForest vario- coupler and mahogany cabinet free. Way - 
man Davenport. Plainview, Texas. 

For Sale- Detector, two step, $65. Complete bulbs. 
batteries. phones; also condenser, and other radio mate- 
rial. cheap. A. J. Ellsworth, Fowlerville, Mich. 

Regenerative Receiver including detector unit, $30. E. 
Hansen, 898 Putnam Ave.. Brooklyn, N. Y. 

Best Offer takes new Grebe C11 -5 receiver and acces- 
sor'es. Milton Jacobs, 428 Fourth Ave., New York. 

For Sale. -Duck Navy coupler, $10; Connecticut varia- 
bles (2), $3 each; DeForest honey combs, 50, $1 ; 100. 
$1.25; 150, $1.50; 400, $1.75; 500, $2; 600, $2.50. Load- 
ing inductance, $5. All above goods in perfect condi- 
tion. Postage paid. Raymond Naser, Anacortes, Wash. 

Sell. -Two crystal receiving sets with phones, ten 
dollars each. Two spark sets complete, ten dollars each. 
One honey -comb receiver with audlon unit complete with- 
out phones or bulb, $30. William O'Kane, Durham, 
N. Ii. 

New. -Radio Magnavox, $32.50. Sent C.O.D. for your 
inspection. Act quirk, this is your chance. Joe E. 
handle, P.O. Box 198, Hopk)nsvllle, KY. 

Radio News for November, 1931 

REDUCTION "PROFCO" THE 
COMPACT SET 

Owing to the large demand for these sets resulting 
in larger productions, we are enabled to reduce our 
prices as follows: Was Now 
Detector and two step Tipe A $55.00 $48.00 
(Size 9 in. Long. 51 in. Wide and 3 in. High) 
Detector and one step Type A $40.00 $35.00 
(Size 6 In. Long 51/2 in. Wide and 3 in. High) 
Two Step Amplifier Type A $47.50 $43.50 
(Size 6 in. Long 5% in. Wide and 3 in. High) 
"Profeo" is the smallest compact set on the mar- 
ket today. 
Parts used 'n these sets are the best standard mall) 
on the market. 
Prompt shipments. Express prepaid in U. S. 

Write for descriptive bulletin. 
ALL STANDARD PARTS CARRIED. 

Sets built to your specifications. 

PROFESSIONAL RADIO ASSEMBLING CO. 
Sanw, l Schneider, Manager. 

133 Crosby Street Dept. N. New York 

QUALITY and SERVICE 
Let us show you how to get both! We only do 
mailorder business. Orders filled within six hours 
and shipped postpaid to first 5 zones. 

DeForest - Firth - General Radio - Radio Cor- 
poration - Patient - Murdock - Aome - Chelsea 

Radio - Radio Service - Remler 
Fada - Sorsinc and Grebe 

Send Post Office. money order with your order 
and get SUPER - SERVICE 

NEW ENGLAND RADIO COMPANY 
Box 95 BOSTON, 17, MASS. 

High School Course 
and Technical Training 

A thorough electrical education combined with a 
college preparatory course and practice '.a electrical 
industries in frcm i 1/2 to 3 years. 

Write for Illustrated Catalog. It's Free 

SCHailLof ENGINEERING 
of Milwaukee 

22 -R -137 Broadway, Milwaukee, Wis. 

FULL LINE OF RADIO 
"'EQUIPMENT 

of all leading manufacturers, Storage Batter- 
ies, Genuine double Filament Audiotrons, $5.00. 

Ask for circular. 

GALVESTON WIRELESS SUPPLY CO. 
2006 Ave. B Galveston, Texas 

r AT LAST 
Nests Super DX Transmitting and Receiving 
seta Knocked down all or a part can be bought. I 

You can have a real DX station. They are guar- 
anteed. Ask about theta. Also a full line of 
DX accessories in stock. Catalog on request. 
5XJ Testing Station, Weuseem. 

SOUTHERN RADIO LABORATORY 

L_ 
DUBLIN, TEXAS _1 

THE BIGGEST RADIO OFFER YOU EVER 

HEARD OF! 

By special mutual arrangement between 
the publishers, the three big radio mag- 
azines of the country are made available 
for a limited time at a special rate when 
ordered together: 
"Radio News ", the newsiest) 

ALL FOR 
and best -illustrated radio pen- ONE YEAR 
odical in the world 

FOR 
"Pacific Radio News ", pioneer 
journal of western radio de- 
velopement 
"Q S T ", devoted wholly to 
amateur communication and 
the official organ of the 
A. R. R. L. 

Don't misa this opportunity to secure 
the best contemporary radio literature of 
America coming to your door every month 
for a year -at a saving in real money, 
too. Send in your subscription today to 

EXPERIMENTER PUBLISHING COMPANY. Inc. 

236 Fulton St. Now cork City 

Publishers of RADIO NEWS 
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100 Articles 
100 Illustrations 

FOR SALE 

AT ALL NEWS 

STANDS 

20c. 
The Copy 

$2.00 
A Year 

Canada and Foreign 
$2.50 A Year 

SEND 
20c. FOR 
SAMPLE 
COPY 
TODAY 

SEE COUPON FOR 
SPECIAL OFFER 

I [ 1-(C.l! 
1 I\L.`ì THE S\\ [LCIf 

a,. 
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"The Electrical Magazine for Everybody" 
RACTICAL ELEC- 
TRICS is probably the 
most novel magazine of its 
kind ever conceived. It 
is personally edited by H. 

Gernsback, editor of SCIENCE 
& INVENTION and RADIO 
NEWS. Mr. Gernsback, who 
founded the old MODERN ELEC- 
TRICS as well as the ELECTRICAL 
EXPERIMENTER, knows thoroughly 
what the public wants and has 
wanted for many years. In pre- 
senting this new magazine he but 
heeds the thousands of letters re- 
ceived by him to establish a new 
l00% electrical magazine that will 
beat the best that was in MODERN 
ELECTRICS and ELECTRICAL EX- 
PERIMENTER. 

Electricity covers such a tremendous 
field that the man who does not keep 
abreast with it does himself a great 
injustice. PRACTICAL ELECTRICS 
covers that field from every angle. It 
is written in plain every -day language 
that all can understand. It portrays the 

entire electrical development of the 
month faithfully in non -technical lan- 
guage. It caters to everyone interested 
in electricity, be he a layman, an experi- 
menter, an electrician or an engineer - 
each will find in this magazine a depart- 
ment for himself and plenty more. 

The first issue is now on the news - 
stands. It contains 48 pages and over 
loo different articles and close to Ioo 
illustrations, with an artistic cover in 
two colors. Professor T. O'Conor Sloane, 
Ph.D., is associate editor of the maga- 
zine. 

The first issue contains articles by 
some of the greatest living electrical 
writers, workers and students and the 
magazine will prove a revelation to any 
one interested in electricity. 

OSMIUM llllllll,,,,,lllll ,ll l l lll 1811111111 lllll 1 llllllll llllllll 111111111111111111110,1111. ll,,,l l 

5 

$100 PRIZE CONTEST 
The first issue of PRACTICAL ELECTRICS has "A Household 

Wrinkle" contest in which prizes to- 
taling $100 will be given. We want 
the very best ideas for various useful 
electric wrinkles for the home, See 
first issue of PRACTICAL ELEC- 
TRICS for further details. 

PRACTICAL ELECTRICS CO., 236 Fulton Street, New York 

Inasmuch as the initial edition has 
a circulation of only 25,000 copies, 
we urge you to place your order with 
your newsdealer at once, as the first 
edition will be sold out quickly. Or if 
you wish, fill out the coupon below for 
your subscription and take advantage of 
our special offer to charter subscribers. 

The first issue besides . its many other 
features contains the following departments: 

"New Things Electric" 
"Experimental Electrics" 
"Electrical Digest" 
"Junior Electrician" 
"My Laboratory" 
"Elec- Tricks" 
"Motor Electrics" 
"Short Circuits" 
"How and Why" (Questions and An- 

swers.) 

Make all checks payable to: Practical 
Electrics Co." 

SPECIAL OFFER 
IGentlemen: 

Although your regular price is $2.00 per year, 
you will accept my subscription at $1.75 per year 
(Canada and foreign $2.25) and enroll my name 
as a charter subscriber. I enclose the money 
herewith and I . have written my name and ad- 
dress in margin below. 

THIS OFFER VOID_ AFTER 
R.IV ; -ìl NOVEMBER 30th, 
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DUCK'S NEW CATALOG No. 16 
275 Pages A Catalog Deluxé 

Stands 12c today (stamps or coin) for copy of the greatest radio catalog 
ever put between the cover of two pages. 

Type "Q" Receiver 
An Ideal Receiving 

Set for Long and 
Short Wave and Radio 
Telephone Reception. 

This sct is the most flex- 
ible receiving set on the 
market. With the use of 
the various sizes of 
Honeycomb Coils every- 
thing in the range of 
radio telegraph and tele- 
phone reception from 200 
to 25,000 meters is 
brought into your home. 
Consists of a three coil 
mounting and three Vari- 
able Condensers of proper 
capacity. Tuning ex- 
tremely sharp Remler 
dials. 

Price Without Detector 

$35.00 
Price With Detecto. 

$40.00 

Never in the history of radio has there been such a catalog. 

The radio date and diagrams embracing upwards of fifty pages, gives the ex- 
perimenter more valuable and up -to -date information than will be found in many 
textbooks selling for $2.00, and $1.00 could be spent for a dozen different radio 
catalogs before you could gather together the comprehensive listing of worth while 
radio goods found in this great catalog. 

A brief summary of the radio goods listed in this catalog: 

The entire radio catalog of the Radio Corporation, with a wealth of scien- 
tific and technical data on C. W. transmitting sets, and all the diagrams for the 
assembling of these sets; the complete Remler catalog, which embraces 25 pages, 
the Westinghouse, Firth, Murdock, Federal, DeForest, Clapp -Eastham, Brandes, 
Connecticut Company, Thordarson, Turney, Magnavox Company catalogs, the best 
products of Adams -Morgan, Signal and countless other manufacturers, including 
our own complete line of radio apparatus, and many individual items and parts 
used in radio work today. 

Send only 12c for copy of this 
wonderful catalog. You will need 
no other when you have Duck's. 
and you cannot find in all others 
combined what you will find in 
Duck's Wonder Catalog. 

A Characteristic Testimonial 
The Wm. B. Duck Co., 

Toledo, Ohlo,-- 11llddletown, O. 
Sept. 27, 1921. 

Yours 26th. I am very glad to give 
you my opinion on your variometers. 1 

land that they give excellent service and 
permit very sharp tuning. A friend of 
mine tried them in comparison with a 
set using - moulded varlometers and 
found them much superior. Consequently 
lie intends to order two from you in the 
near future. Altho I have only used 
theta a short while I have received music 
and speech from Rich- 
mond, Ind., Cincinnati. 
Ohio; Hamilton, Ohlo 
and Piittsburgh, Penn. 
very clearly in spite Of 
bad QRN. These vario- 
meters are all you claim 
for them and then some. 
1 am glad to be of 
service to you and if 1 

can give you any other 
information Just write 
me. 

FOF'ITR FTANSFLL. 

Our variometers and varíocouplers are beyond doubt without a peer and it is our enormous quantity production that makes 

possible the attractive prices. Space does not permit of a comprehensive description of these instruments in this adver- 
tisement. It is sufficient to say that while there is an apparent sameness in the looks of all variometers and variocou{llers, 

there may be a wealth of radio thought and design not apparent to, the eyes of the novice, but manifesting itself strikingly 

when the instrument is put into actual operation. Over two pages are devoted to this subject in our catalog. 

by means of two six point switches. The first 
is a very important feature of our variocoupler. A feature of our variocouplers is in the inductance being varied 

cuts in single turns, and the second cuts in six turns per point This 
out this arrangement you simply cannot get maximum efficiency. 

No. A600 Plate Variometer, less knob and dial $4.90 
No. A601 Plate Variometer, with know and dial 5.90 
No. A602 Grid Variometer, less knob and dial 4,90 
No. A603 Grid Variometer ,with knob and dial 5.90 

No. A604 Variocoupler, less knob and dial 
No. A60b Variocoupler, with Remler knob 
No. A610 Switch Parts, complete including Stop Pins 

switch 
With- 

$4.90 
and dial b.90 

and wire 1.75 

DEALERS 
We want live responsible dealers in every city and town in the United States, both for the sale of our 
extensive line of radio apparatus and all other worth while lines of radio goods on all of which we can 
quote attractive dealers discounts. We can offer you facilities and advantages that no other radio 
house can offer. 

THE WILLIAM B. DUCK CO:, 231 -233 Superior St., Toledo, Ohio 
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Ques. 
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JUST A FEW SAMPLE 
PAGES FROM HAWKINS' ELECTRICAL GUMS 

What form of core requires the least amount of copper for 
the field magnetizing coils and. why? 
(For answer see Guide No. 1, Page 207) 
What error is introduced in measuring the pressure of a 

battery with an ordinary voltmeter? 
(For answer see Guide No. 2, Page 467) 
What is a kick box? 
(For answer see Guide No. 3, Page 776) 
What is a compositely excited alternator? 
(For answer see Guide No. 4, Page 1191) 
What is the character of the constructions of three phase 
transformers; 
(For answer see Guide No. 5, Page 1439) 

Ques. 

Ques. 

Ques. 

Ques. 

Ques. 

What are the essential parts of a Watt hour meter? 
(For answer see Guide No. 6, Page 1801) 
\\'hat kind of current is used to ring party bells? 
(l.or answer see Guide No. 7, Page 2148) 
(In radio telegraphy) How do the wave lengths of different 
forms of radiant energy emitted by ordinary matter vary? 
(For answer see Guide No. 8, Page 2274) 
How is a wire supported in the single catenary construc- 
tion? 
(For answer see Guide No. 9, .Page 2624) 
(In electro- plating work) What is stripping? 
(For answer see Guide No. 10, Page 3145) 

Hawkins' Electrical 
Flexible Covers -Handy Pocket Size Volumes. 10 Volumes -3500 Pages -4700 Pictures 

THESE guides are not only a complete 
Course in Electricity in Question and 

Answer Form, but an invaluable reference 
library that every electrical man should 
have. Ten volumes, Pocket size, flexible 
covers, handsomely bound, 3,500 Pages, 
4,700 Illustrations. 

These books will give you a complete 
electrical education. Hawkins' Electrical 
Guides will teach you electricity. With 
them the student is lead progressively and 
in such a way that he easily grasps not only 
the simple fundamentals, but also the more 
complex problems that will come tip in his 
future work. Thousands of successful elec- 
trical men acquired their electrical educa- 
tion from these books. 

If you are already a practical electrical 
man, the Hawkins' Guides are absolutely 
essential to your success. 

Guides 
;1 per Volum--$1 per month 

WE WILL SHIP THE 
COMPLETE LIBRARY 
for YOUR INSPECTION 

It will cost you nothing to receive these books -to look 
them over -ask them all the questions you can think of- 
use them in your work -study them -pick up some in- 
formation that will increase your earning ability. We will 
ship you the entire set of to volumes entirely FREE. 

This is a sign of our confidence in the guides. Pure gold 
does not object to being tested. Keep them for seven 
days and if you do not decide that you can't get along 
without them, return them to us and owe us nothing. 

When you decide to keep them you only have to 
pay $1.00 down and remit the balance of $9.00 on / THEO. 

the easy payment of $t.00 a month till paid for. AUDEL 

Use this coupon to get the books. It will 
& co. 

pay you many times over. 72 Fifth Ave. 
New York, N. Y. 

Theo. Audel & Co 
Please submit me for 

examination Hawkins' / Electrical Guides (price 
$1 each). Ship at once, pre - 

72 FIFTH AVENUE paid, the 10 numbers. If satis- 
factory, I agree to send you $1 

or within seven days and to further 
mall you $1 each month until paid 

Signature / Occupation 

NEW YORK 

/ Employed by / Residence 

Nehnnce 
R. N. Nov., ,21 
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arnW!re1ss 
At Home 
Spare 

arA'.; 

Mail Coupon for FREE BOOK onmib 
Now Easy to Learn 
Through New Way 
Why stay in a rut? Wirless 
is fascinating, offers you 
world -wide travel if you 
want it, brings you big 
money and fine opportunities. 
Through an amazing New 
Way you can easily qualify 
at home in spare time with- 
out any previous experience. 
Right from where you are now this wonderful automat- 
ic method takes you steadily, 
thoroughly, and rapidly, step 
by step, to the fine wireless 
jobs. 

wireless 
coupon 

MAIL Coupon Today for This Wonderful 
Book, "Wireless, the Opportunity of To- 

clay" -Sent at Once to You Without Obligation or 
Cost. Let us tell you all about this splendid field 
that is clamoring for trained men. Wireless is one 
of the most fascinating fields in the world -and 
you can easily learn it at home in a short period 
of your spare time. Wireless offers you world- 
wide travel, interesting work, good pay (amount- 
ing to from $2,400 to $10,000 a year) and a fine fu- 
ture. Absolutely no knowledge of electricity or 

necessary. Thousands have learned through this new, easy 
now for this complete illustrated book and our Offer. 

way. Mail 

Earn $2,400 to $10,000 a Year 
WIRELESS is sweeping over 

the world like wildfire ! You 
can easily learn it. You can 

qualify for the big opportunities open 
on land and sea -paying $2,400 to 
$10,000 a year. As you know, wire- 
less is the fastest growing field in the 
world today. Its wonders are startling 
the whole earth. And it's only just 
started. Amazing openings are wait- 
ing for you. You have but to pre- 
pare -and you can easily do that 
at home in spare time through 
this new easy way. Wireless salaries 
amount to $50 a week to start. And you 
can go from there to the bigger jobs pay- 

ing $10,000 a year. No knowledge of elec- 
tricity or wireless . necessary. Anyone can 
learn quickly our new easy way. 

Thousands Found 
It Easy 

Thousands have rapidly learned this new 
easy way. Letters come in daily telling 
us the big jobs they hold in land stations 
in every part of the country. Others tell 
how they are visiting every nook and cor- 
ner of the world. Our new way, patented 
and copyrighted by us (oldest and largest 
wireless school of its kind in America) 
quickly qualifies you. This New Way has 
special automatic features (furnished you 
as part of the course) which will teach you 
the code in half the usual time and take 
you, step by step, right through our special 
copyrighted shortcut course. Through this 

FREE BOOK 
It costs you nothing to get our interesting, illustrated booklet, 

"Wireless -the Opportunity of Today." Just mail this coupon for it, 
anal it will be sent by return mail. It will also tell you about the 
offer we are making for a limited time, giving you extra our new 
course in Wireless Telephony. No solicitor will call upon you and 
you will not be obligated in any way if you mail this coupon at once. 

Don't miss this booklet. Fill our coupon now and mail it today. 

NATIONAL RADIO INSTITUTE 
Department 111 Washington, D. C. 

11=1 111M1 

amazing method you find yourself a com- 
plete and valuable wireless expert almost 
before you realize it. 

Amazing Automatic 
Method 

The National Radio Institute was the 
original and is today the oldest and largest 
wireless school in America teaching wire- 
less by mail. This Institute is officially 
recognized by the U. S. Department of 
Commerce, its diploma is given official 
credit. 

Let us tell you about our amazing auto- 
matic method. Let us tell you how you 
can travel all over the world with easy 
work and good pay. Or, if you wish, you 
can accept one of the big wireless positions 
on land which are now urgently in need 
of your services. . MEN ...NM now 

National Radio Institute 
Dept. 111, Washington, D. C. 

Send me your FREE book, "Wireless -the Opportunity of 
Today." Tell me about your Home Study Course in Wireless 
Telegraphy and your offer. 

Address 

(Please Write Plainly) 
Age 

City State 

El I am interested in a Sea position. D I am interested 
in a land position. 
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