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The trade mark 
GE is the guaran- 
tee of these quality 
tubes. Each tube is built to most rigid 
specifications. 

Cunningham 
C -3000 

Gas Content 
Detector 

248 First Street 
San Francisco, Cal. 

Trading as 

AUDITRON MFG. COMPANY 
154 Nest Lake Street 

Chicago, Illinois 

REMLER APPARATUS RADIATES QUALITY 
CUNNINGHAM TUBES MEET EVERY AMATEUR REQUIREMENT 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


580 Radio News for January, 1922 

& O FFER YOU 
Satisfae GuarazqD1kDlllq1&d7 Ybur Money Back L 1 

SATISFACTION GUARANTEED OR YOUR MONEY BACK 
Stort _ 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- 

Navy Type Receiving Transformer 
Improved 

Model 

635600 -A very selective instrument for the more 
advanced stations. Primary inductance is controlled 
In steps by units and tens switches. Secondary has 122 - 

point control. Has ware 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. $17.50 
Price. 

Arlington Type Receiving Transformer 
Improved 

Model 

63S60I -An efficient high- grade, long wave tuner. 
Has same winding as our Navy type. Will receive 
all government timo 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. Bless metal parts polished and lacquered. 
Mahogany finished wood work, Base. 18 inches 
long, 6 inches wide. Shipping weight. 14$7.70 
pounds. Price 

Junior Loose Coupler 
$5.70 

63ß5I03 -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. 
12x3% to .,IShip.rwtmGltpounds.OnPrice 

Base @5.70 

of qO///// l 11 í 11l lI I i II i 
Two Slide 

Tuning Coil 
63S5I04 - 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 
6355105- 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 W 

Universal Detector 
6355304 -A detector of correct con- 
struction. Permanent adjustment. 
Galena, silicon and other minerals 
can be used. Moulded base and 
adjustment knob. Metal parts of 
brass. polished nickel finish. Test- 
ed 
2%x3%c in of 

Ship. weight., 
included. 

lb. 
Base íz.,$1.55 

Murdock Detector Stand 
w 

6355302 -A good low priced de- 
.' lector stand. Will do very sat- 

isfactory work. Moulded black 
composition base. Adjustable 
cup and contact. Nickel plated 
binding posts. o 2 in. 

In- 
cluded. Size, 
Shipping weight, 4 oz. 65 
Price 

Mica Grid Condenser 
For use in grid circuit of 
vacuum tube. Cap., .0005 
M.F. Weight. S and 2 oz. 
6355330- Mounted in ma- 
hogany base. . Price 850 

Sao 6355331- Unmounted. Price 

teed against advance until 
Write your order on any 
paper. We guarantee safe 

April 1st, 1922. 
plain piece of 
delivery. 

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 Letector Cabinet 
An etfic:ently arranged One looking detector cabinet. The best value 
and the highest grade instrument we have found. Standard V.T. base 
amounted on back of panel. V.T. may be observed through window. 
Filament control rheostat. Grid condenser. Nickel plated binding 
f ts with marked connections. Fine quality cabinet. weathered oak 

I. hinged at top so that interior is easily accessible. Bakelite 
Panel size 71/2x514 in. Shipping weight. 6 pounds. 
6355170- Detector cabinet $11.65 

Vacuum Tube Amplifier Cabinet 
Arranged to work in conjunction with any V.T. detector cabinet. 
Being of the sane size and construction as our special detector 
cabinet the two make a desirable combination. Standard V.T. base 
mounted on back of panel. V.T. may be observed through window. 
Filament control rheostat. Improved amplification transformer. 
Nickel plated binding posts uith marked connections. Fine quality 
cabinet. weathered oak finish, hinged at top so that interior Is easily 
accessible. Bakelite Panel size 7'2x5'Q in. Ship. wt., 7 lbs. $15.95 
6355172- Amplifier cabinet 

Radiotron Vacuum Tube Detector 
6355194 -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. lias the familiar hissing 
point and low D battery potential re- 
quirements. Standard four -prong mount- 
ing. Shipping weight, 1 lb $4.65 
Price `P 
6355620 -4000 ohm potentiometer graph- 
ite. Often used wills soft vac- 69c gum tubes. Price 

II'I 
141P 

11 

't . P 

1I 

position 
Price 

Improved V. T. Socket 
63S5343- Improved long flat 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 ounces. 95c 
Grid Leak 

6355341 -Pencil mark type variable 
high resistance. When shunted 
across, stopping condenser keeps potential of grid of 
such a value, that paralyzat:ou is prevented, and 
most efficient results are obtained. Ready to 56C mount on panel. Ship. wt., 3 oz. Price 

Vacuum Tube Control Panel 
63S5108 -A compact, handy 
V.T. panel. Standard socket, 
rheostat. grid condenser. grid 
leak and binding posts all 
mounted on moulded hakellte 
panel. Metal parts polished 
nickel finish. A high grade, 
inexpensive instrument that 
will do as good work as the highest price cabinet. 
Base size, 3%x5 in. Shipping weight, 2% lbs 55.65 
Price w 

Weatherproof Detector 
6355303 -Very rugged. Perfect 
easy adjustment. Phosphor 
bronze contact spring can be 
set and locked in any position. 
A pjece of tested galena set 
in Wood's metal is mounted 
inside dust and moisture proof 
enclosed glass cylinder. For- 
mica base, 2x2x% in e245 
Ship. wt. 1 lb. Price W . 

Standard Galena 
Detector 

6355305 -A popular detec- 
tor. Tested piece of gálena 
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.Q1.43 
Base, size 3x3 in. Ship. wt.. 1 lbs. Price . 

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

Extremely sensitive. Packed separately in sealed 
boxes. Shippina weight about 3 ounces. 
6355320- Supersensitive Galena. per crystal... - C 

6355322- Supersensitive Silicon, per crystal 22c 

6355324- "Rsdtoclte." Per erystl1 18e 

Radiotron Vacuum Tube 
Amplifier Oscillator 
6355192 -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 lb. Price 'P 

Socket for Vacuum Tube 
63S5342-Socket is mounted on Bake- 
lite sheet. Four binding 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 'r 

Shipping weight, 1 

Price 

Variable Condenser for 
Panel Mounting 

63S5I73 -The best 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. 
pound. $6.25 

Murdock Variable Condenser,, 
Enclosed Type 

6355175- Murdock No. 367. Pol- 
ished black composition top and 
bottom with transparent enclos- 
ing cylinder, 22 stationary plates. 
21 movable plates. Cap., .001 
M.F. Diem., 3% in. Height. 
3;/ in. Binding posts and arrow 
pointer are nickel plated. 180 
degree engraved scale. thlp- 
ping weight, 21,4 lbs. $4.20 
Frio. 
63S5 I 77-Murdock 388. Same as above but has 12 
stationary plates and 11 movable. Capacity. .0005 
M.F. Shipping weight, 1% pounds. $3.78 Price 

Murdock Panel Type Variable 
Condenser 
6355179- Twenty -three plate .0005 
M.F. capacity. Ruggedly as- 
sembled for panel mounting. 
Complete with mounting screws, 
knob, pointer, engraved 180 de- 
goee scale and anti -capacity 
handle. 1h in. shaft. Any 
standard knob or dial may be 
used. Requires space 31,4 in. 
wide; 2 in. deep for mounting 
Shipping weight 1% lbs. $3.38 Murdock No. 3681. Price 

63S5181-Forty -three plates. Capacity .001 M.F. 
tbmplete SA above. Requires space 3% in. wide, 
2% in. deep for mounting. Ship. wt., 2% lbs. $4.10 
Murdock No. 3661. Price 

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. 1% lbs. 
6355183- Capacity, 
Price 
6355185- Capacity, 
Price 

ih. Nu.. Sun, 
IauhsGTO, mira 

GALENA 

.001 M.F. 41 plates. $3.20 
.0005 M.F. 21 plates. $2.25 

SatuaraYbur Money Back 
L 

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

Send Your Order to House Nearest You 
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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, ?r /, in. high, 6h 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, 12 pounds. @13.95 
8886121 -Price P 

I1I 

c 
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REAL VALUES ON RADIO SUPPLIES 
ORDER DIRECT FROM THESE PAGES 

Send for Our Big Catalog 
We show a complete I.ne of electrical goods in 
our New General Catalog. If you are interested 
in motors either large or small. wiring materials, 
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. 

Amplifying Transformer 
63S5140` -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 
lise. One of the best devices in its 
class. It Is of the iron core type and 
is supplied with binding posts and lugs 
far mounting. Height. 234 in. Ship- 
ping weight, 1 pound. $3.75 Price 
0355141 -Same as above but not @2.95 
mounted. Price P 

General Radio Amplifying 
Transformer 

We believe this to be the most efficient, best designed 
and beet constructed Amplification Transformer on 
the market. It is compact and by means of the 
four projecting feet, each with a screw hole, may be 
mounted in any position. The core and coil are 
finished in black. The mounting brackets and bind- 
ing posts era finished in nickel. Size 2%x21/2x21,: in. 
Ship. wt., 1 1h. $4.60 63S5188 -AS illustrated. Price 

"A" Storage Battery .lam 
Audion 

Filament 
Storage 
Battery 

63S498 -Six volt, 60 amp. houx' ,l 

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 

Battery Charging Rectifier 

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. 

Noto: These rectifiers are for use only on 105 to 
115 voltage 60 -cycle alternating 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. 
6356193- Charges 8 -volt battery at 7 amperes rato. 
Shippiing weight, 10 pounds. Price delivered$13.95 
esseisI- Charges 12 -volt battery at average rato of 
5 amperes. Shipping weight, 14 pounds. $13.95 Price delivered. each 

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. 
63S5618- Signal corps standard size. 

3412x236 in. Shipping weight. 2 lbs 98c 
Price 
6385621-Navy standard, size, 6;l z4z3 in. Ship- 
ping weight, 5 lbs. Price 91.65 

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. 88c 
63S5313 -Front mounted. Price 

Panel Mounting Rheostat 
6355316 -An ideal rheostat for fila- 
ment control. Enameled resistance 
wire wound on bakelite form. Re- 
sistance 5 ohms. Capacity 2 amperes. 
Complete with knob, shaft. nuts and 

4 /14lIJAH }ilAya Éacher. 
Ship. wt., 3 oz.$1.05 

Comb ;nation Rheostat 
63S5318- -For either panel or 
table mounting. Especially desir- 
able for panel mounting. Requires 
space only 2r in. diam. and % 
in. deep. Moulded condensite 
base and knob. Smooth opera- 
tion. Easy connecting and as- 
sembling. Resistance 6 ohm. Ca- 
pacity 11/2 amperes. Shipping weight, 8 oz.$1.42 Price .P 

Unmounted Honeycomb Inductance 
Coils High grade efficient induc- 

tance coils at attractive 
prices. Claimed by many 
users to be the best on the 
market. Made firm by var- 
nish impregnation. Ship- 
ping weight, 4 to 16 oz. 
Wave length is in meters 
with .001 111.F. condenser, 
Not mounted. 

Article Number Approximate Wave Price Number Turns Length Range 6385470 25 130- 250 39e 
6385471 35 180- 450 42c 63S5472 50 250- 700 49c 63S5473 75 400- 900 55c 63S5474 100 500- 1.000 59c 63S5475 150 600- 1,200 62c 
63S5476 200 1,000- 2,500 65c 63S5477 300 1.500- 4,500 73o 
63S5478 900 2.000- 8.000 78c 
63S5479 600 4.000-10.000 98e 
63S5480 1.000 8,000- 15,000 $1.38 
63S548I 1,2'50 

16.000 -25,000 2.17 

10,000 -20,000 1.72 

Test Buzzers 
6355345 -Watch case buzzer. Op- 
erates on one dry cell. Nickel 
plated cover and base. 1 inch 
high, 2% inches diameter. 85C Ship. vt.. 8 oz. Price 

Receiver Cord 
63S5385- Double receiver green mercerized cord, 6 feet 

long. for use with any standard receive. r'.'cc 700 

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

Send Your Order to House Nearest You 

Our Kansas City Store 

Century Buzzer 
63S5346-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 ,crews 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 
63S5137-For use with teat berme, Nickel 
rim with pearl center. Held firmly in % 

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

Murdock No. 55 
Head Sets 

These sets have given excellent 
service to thousands of users. 
Thin extra responsive diaphrams, 
fine quality permanent steel mag- 
nets, enameled copper wire wind- 
ings. Nickel silver adjustable 
headband, complete with 5 -foot 
cord. Ship. wt.. 1% lbs. 
6355370- Double set, 2000 ohms (tot al) $4.25 

Price 'I, 
6355371- Double set. 3000 ohms (total). 5.20 

Brandes High 
Grade Receivers 

The Brandes 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 
typo 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. 6355380- Superior type. total res. 2000 ohms;$7.70 
Complete. Wt., 14 oz. Price 
6355382 -Navy type, total res' 3000 ohms' Very 
sensitive. Complete. Wt., 9 oz. Price 913.10 

Learner's Head Set 
6355383 - 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 head 
set. Res. 1000 ohms. Ship. 
w t., about 13 lbs. Price 92.45 

Watch Case Receiver 
63S5384- Regulation watch case type tele- 
phone receiver. Moulded composition case. 
Bipolar. Resistance. 80 ohmse 

1 05 Ship. wt., 12 oz. Price, each.. 

Fixed Receiver 
Condenser 

A necessity on every 
receiving set- Used as 
"stopping" condenser or for shunting across tele- 
phones. Moulded composition bases. Nickel plated binding posts. Ship. wt., about 8 oz. 85c 6385362 -Capacity, .01 M. F. Price 
6385364 -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 he used on 125 volt current to carry load 
not over 15 amperes. 
6382684-Single pole 
single throw switch. Base. 
size, 1 ß¢x3 % in. Ship. 

Each 
oz. ZZC 10i lA 

6352686- Single pole, double throw switch. 
size, 1%x3% in. Ship. wt., 10 oz. 
Each 
6382687-Double pole. Single throw switch. 
Base, size 2x2% in. Ship. wt., 10 oz. Each 39C 

; 
. 

63S2689- Double pole 
Double throw switch. 
Bave. size, 2%x4 in. 
Ship. wt., 1 lb. AO 
Each 

is o7I&a I 
LSatisfac on Guarantee r Ybur Money Back) 
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Buy Reliable Radio Apparatus 
Wireless Transformers ORDER DIRECT FROM THESE PAGES 

Art S:u. 
635630 
63S632 

K. . A. 
14 

Thordarson Type R 
For use on 108 to 113 - 
volt alternating current. 
60 cycles. Generally ac- 
cepted as the standard 
transformer for amateur 
transmitting. Provided 
with adjustable magnetic 
leakaao gap which con- 
trols primary input 
giving a wide range or 
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. 

Atop. :VC. Volt Price 
1 to 6 10.000 521.00 
21,;; to 14 25.000 38.00 

Thordarson Type R. S. Transformer 
'l'laa type Ilffrrs fr. m the well known model shown 
above only in that It does no' have the adjustable 

I na{tlet.e shunt. All other features of sturdy. tom - 
I eonstttiction ..nd correct electrical rharacter- 

tics are the saine. For use on 105 to 120 volt 
co -yet, alternating current. 
Art. Nu. K V. A. Sec. Volts Ship. vt. Pries 
633633 '/a 1.000 15 1hs. 810 00 
(33634 t_ 10.000 25 lbs. 19 00 
f3SC3_5 1 15,000 35 lbs. 28.50 

Kick Back Preventer 
6355358- Prevents hi g h 
frequency surges from 
discharging back into 
power line. A neces>ity 
when power transformer 
is supplied from city 

mains. Two 1000 -o11m resistance rods. Mahogany 
finished base. Connections of strip copper @4.80 
Ship. wt., 4 lbs. Price P 

Variable Transmitting Condenser - 
Oil Immersed 

63S620-An oil immersed variable 
condenser for use with all makes of 
transformers nsfornters up to 1 K. W., 25,000 
colts. Phenol fibre dielectr.c, 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 .0015 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 

Wireless Spark Coils 
For use on dry cells or storage 
batteries. Properly adjusted the 
half- Inch coil lias a sending range 
of from 2 to 5 miles, the one -inch 
coil 5 to 10 miles. Ship. wt. 6 
and 8 lbs. 
6355126 - Half inch $3.65 
mil 
6355127 -1 inch coil $5.95 

Spark Coil Transmitting Condenser 
6385348- Designed f oe 

use with aoark coil sets. 
dielectric of 5 -size, 5x7 
photo plates. Mahogany 
finished case. Permite 
working on 200 meter 
wave. £hip. wt., 3 lbs. Price $1.48 

Murdock Improved Antenna Switch 
6355113 - 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. Ehip. wt., 
2 pounds.$4.30 
Price 

Zinc Spark Gap 
6665350 -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 81.10 

Radiator 
Spark Gap 

6355351- Micrometer ad- 
justment. 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 

Combined 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 635661 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 
tnay be used. Bakelite panel 7/ in. high, 83' 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, bat- 
teries or phones included. Shipping weight, 18 lbs. 
636615 -Price $33.50 

Commercial 
$16.50 

Type Oscillation 
Transformer 
635648- Designed to give 
wave ranges both above and 
below 200 meters Solid 
copper windings on "For- 
mica" supports 10'/2 in. 
diam. primary of six turne 
No. 3 wire 6'.4 in. diem., 
secondary of twelve turns 
No. 5 wire. Mahogany fin- 
ished woodwork. Two helix 
clips included. Ship. wt., 
26 pounds. Price..$116.50 

Murdock Oscillation 
6355155- Permits Sharp 
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 varied by hinge, 
Shipping weight, S lbs. 
Price $4.75 

Transformer 
$4.75 

Universal Spark Gap Motor 
6355624 -A rugged high grade mo- 
tor for spark gaps. running sewing 
machines. fans, small lathes, buf- 
fers, 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. 5'fí in. a In. shaft, extends % in. 
Will develop about 1/20 H. P. Supplied with$9.50 
1 -in. grooved pulley. Ship. wt., 8 lbs. Price.. 

Spark Gap Electrodes 
63S5625-Saw tooth rotor, 5% in. 
diem., of machined cast alumi- 
num with bakelite center and 
brass bushing to fit % -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. $450 
154 lbs. Pr'ce. set 

Improved 
Model 
Rotary 

Spark Gap 
Flat pure Cop- 

p e r electrodes avoid pitting. 
Width of break adjustable. 
Strong breeze 
generated by ro- 
t a r y 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. 
263S5142 -'4 K. W. size, 1/20 H.P. Universal mo- 
tor. For 108 to 115 -volt current. Speed 4,000 
R.P.M. Price 814.80 
263ß5I43 -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 
6355359 -000 volt, 100 
ampere double throw 
single -pole switch on 
insulating base. For 
grounding aerial when 
should be 4 gauge. 
Price 

not in use. 
Ship. wt., 6 

Ground wire 
lbs.$3.78 

Ground Rod 

63S1081-Iron Ground Itod; 
is necessary 

6 ft Heavily 
galvanized. 

1 outfit 
A ground 

a perfect aground 
with 

43c 
tact. Shinning weight. 4 lbs. Price each... 

¡_., .u........d 

Satisfacttion Guarantee or YourMoneY Back 

Double Action Wireless Key 
6355356- Double action which 
makes for speed. Will im- 
prove your sending and lends 
individuality. Large stand- 
ards, formica knob, Heavy 
sliver contacts suitable for 
use up to 2 K. W. Mounted 

on durable and heavy formica base. Metal @4.65 
parts nickel plated. Ship. wt., 1% lbs. Price.. W 

Standard Wireless Key 
6355352 -A high grade key 
made of heavy lacquered 
brass. Large hardened con- 
tact points. Ship $3.48 
wt., 1 lb. Price. 

Steel Lever Keys 
Shipping wt., 14 Oz. 

63S1739 -Leg Key with legs to 
go through table ore1.85 
desk. Price. each.... 
63S1741- legless Key to screw 
to top of table or desk. Price 
each $1.97 

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 far a wireless practice set and see how 
easy it is to learn the code. Eet consists of a key 
and buzzer mounted on a polished wood base. 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 combinations 
of dots and dashes representing different letters and 
numerais. 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 rooms 
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 pounds. 
6331750- Wirelesas practice set. $2.10 

110 V 

60 CYCLE 
4 

that a number of 
at the sante time. 
torching Plug. 
63S1697-Capacity, 
10 pounds. Price 
63SI699- Capacity, 
13 pounds. Price 

Standard Type 
Transformer 

Operates only when con- 
nected onto alternating cur- 
rent line of 100 to 125 volts, 
60 to 133 cycles. 100 watt 
Transformer produces 1% to 
24 volts, 150 watt 1 %. to 30 
volts in steps of 11/2 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 will 
reach you fresh and will give you all the 
service you have a right to expect of the 
best 21/2 by 6 -inch dry cell made. De- 
signed especially for heavy duty work. 
For radio and for ignition work on gas 
engine, automobiles, motor boats, etc. 
Average weight, 2 pounds. Size 21 by 
6 inches. Average initial amperage, 25 to 
30 amperes. 37C 63S250I- Price, each 
6352502- Price. per dozen $4.30 

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

Send Your Order to House Nearest You 
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Prices are Right at 
iSatisfaction Guarantee or Your Money Sack 

SATISFACTION GUARANTEED OR YOUR MONEY BACK Send 
a hw horder ot ñ price of eercandiseyou selec 

the 
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. 

Short Wave Long Distance 
This instrument makes possible the reception 
of messages to which other types of apparatus 
will not respond. The range is from 180 to 
600 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 capacity 
and resistance in circuits to absolute mini- 
mum and best regenerative effects are secured 
by use of properly designed variometere. 
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 varlometers are fitted with high grade knobs and in- dicating dials. A very compact and easily portable instrument. Graduated bakelite panel size 714 x 13y in. Fine cabinet weathered oak finish, 5 inches deep. Metal parts brass, black oxidized finish. Ship. wt., 26 ibs. 
63S610- Regenerative Receiver. Price tat 5n 

Regenerator Receiver $31.50 

Loop Antenna 
635651-Will receive 
messages from sta- 
tions 300 miles dis- 
tant, and much far- 
ther under favorable 
conditions. Wave 
length, 175 to 300 meters, Cornea 
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 
assembling and using. Ht. 44 
In. Coll of No. 22 bare copper 
wire is included. Ship. 
wt.. 5 lbs. Price. , . $3.85 

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 63S5655 -3 -inch Dial only. Price 
63S5657 -3 -inch dial with bakelite knob. Price.590 
63S5659- 374 -in. dial only. Price 85c 
6355661- 3% -in. dial with 1% in. government bake - 
lite knob. Price $1.31 

Black Composition Knobs 
Ship, wt., 4 oz. each. Per doz. 1% lbs. 

6355665- Marconi style, 1% In. diam. Hole for 
3/16 in. rod. Each,I2o. Per dozen $1.10 
6355667- Marconi style 2% in. diem. 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. 
6355669 -Diam. 1 inch. Each llc. Dozen $I.25 
6355671 -Diem. 1 -5/16 inch. Each 14e 
Dozen $1.55 

63S5673- Regulation 13cí -inch knob with 8/32 bush- 
ing. Each Ile Dozen $1.08 
6355675 -Ideal 124 -inch knob metal bushing for 3/16 
rod with set screw. Each 20e 
Dozen $2.25 

Binding Posts and Switch Points 

A B C D E F 
3raclo of brass, nickel -plated. Binding posts have 
% in. long 6/32 screws with washers. Switch points 
have % in. screws or shanks threaded 6/32. Ship. 
cwt., per doz., 12 oz. 
63S5636- Binding Post "A," Length, % in. 
Each 90 Dozen 95c 
6355638- Blending Post "B," Length 1 -3/16 in. 
Each 12e Dozen $1.28 
6355644- Binding Post "C." With bakelite knob. 
Each Ito Dozen 51.38 
6355646- Switch Point "D." %x% head with solder - 
Ina lug. Per dozen 38c 
6335648- Dwttch Point "E." Head % in. diem. 
3; in. high with 2 nuts. Dozen 45o 
6355650-Switch Point "F." Head '/ x 31 with 
two nuts. Dozen 48o 

Grade M Formica Panels 
Black shoots. Both sides polished. Waterproof, 
strong, lasting. Ship. wt., 2 to 8 lbs. Size given is 
In Inches. $0.69 6385688- 7x 9x% Price '355690- 14x18x% Price 3.15 
r3S5692- 7x 9x3/18 Price 1.20 
r3g5694- 14x19x3/16 Price 4.65 
r3C5696- 7x 9x31 Price 1,58 
5355698- 14x18114 Price 5.95 

CHICAGO, ILL. ST. PAUL, MINN. 

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'Arsottval 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., r, ibs. $11.95 6355360 -0 to 3 ampere Range. Price... 
63553616 -0 to 10 ampere Range. Price $11.95 

Hot Wire Ammeter 
6389365 -Will measure acourate- 
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 3% inches 
diameter. Ship. wt., 1 lb. 
Price $P @4.25 

Variometer 
6355640 -Th:s is the same high grade 
varlometer 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 end maximum range of in- luctance. Rotating element contacts made through 
34 in. shaft so that ball may be continuously ro- tated without breaking connection. Ship. wt.. 2V 
pounds. Price $4.45 

Loose Coupler 
6355642 -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 connected up 
to vary inductance. Secondary rotates. Connections 
are made through shaft. Ship. wt., 31 pounds. 
Price $4.20 

Electrose Insulators 

Q fr v 
Electrose insulators are the standard in the wireless 
field. They stand up under all conditions met with. 

2> 

yes lore wrought iron galvanized. Ship. wt.. 3 to 

Article Die. Ov. ll 5trgth Elec. Value Price 
No. In. In. Lbs. Dry Volt Rain 

6355630 2% 331 250 40,000 25.000 28e 
6355631 1% 4 1,000 40,000 15.000 420 
6355632 11, 10% 1,000 90,000 50.000 660 

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 

Switch Levers 

Smooth In operation, always perfect 
contact without binding Black com- 
position knobs, diem. 1% in. Metal 
parts of brass nickel- plated. Ship. 
wt., 4 oz. 

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

63S5653- Complete knob, 
spring lever, shaft, two 
lock nuts and bushing 
for panels up to % 49e inch thick. Each.. 

KANSAS CITY, MO. 

Send Your Order to House Nearest Yoe 

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 

.-. . . 

Belden Enameled 
Magnet Wire 

Art. No. 
6351400 

Price 
8 oz. 

Spool 
S .65 

.69 

.74 

.84 

.92 
1.02 
1.18 
1.46 
1.64 
1.95 

2.84 

Price 
1 lb. 

Spool 
$ .95 

1.03 
1.12 
1.34 
1.54 
174 
2 06 
2.62 
2.98 
3.58 
5.34 

Gauge 

16 
18 
20 
22 
24 
26 
28 
30 
32 
36 

Price 
8 oz. 

Spool 

$ 46 
.48 
.62 
.65 
.70 
.76 
.85 
.88 
.92 

1.20 

Price 
1 lb. 

Spool 
$ .85 

.87 

.91 

.98 
1.10 
1.20 
I.38 
I.42 
1.52 
1.98 

New Code, Rubber Covered Wire, Single Braid 

R. RS.kd:c,t#z_'. 

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. 
6353015 -Size 14. Price for 25 ft $0.32 Price for 100 M...51.17 Price for 500 ft $4.95 6353032 -Size 6. Price for 10 ft .54 Per 25 ft $1.23 Per 100 ft $4.50 

New Code Twisted Pair Cotton Lamp Cord 

i., . '. ZÑ \t+ 
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. Phip wt., 6 lbs. per 100 ft. Sold only in lengths listed. 
6353175 -Size 18. Price for 10 ft 280 Per 25 ft 65e Per 100 ft $2.37 

Porcelain Tubes 
Unglazed Porcelain Tubes. 
5/16 in. inside; 9/16 in. 
outside. Length given is 

1 from underhead to end. e 

Ship. wt., per dozen, 1 to 
2 lbs. 
6353902- Length 3 in. Per dozen $0.22 
6353906- Length 6 in. Per dozen .43 
6353908- Length S in. Per dozen .70 

Unglazed Porcelain Cleats 
Take No. 10 or smaller wires. 
Have 2% in. wire centers. Ship. - wt. per dozen pair, 3 lbs. 
63S3923 -2 wire cleats. Price 
per dozen 42o 

,...m.m.m.mn.eN..anT.-\ 

reyWslllj¡y 

Solid Porcelain Knobs 
New Code No. 51F solid porcelain knob. 
Height. 1 -9/16 in. Diam., 1% in. Hole. 
% in. Groove, 5/16 in. Ship. wt.. per 
doz., Il_ lbs. 
6353927 -Per doz, 32o 
No. 4 solid porcelain Knob. Height. 
1 -11/16 In. Diem., 1% in. Hole, % tn. 
Groove, % in. Ship. wt., per doz., 2 lbs. 
63S3929 -Per doz 45o 

Porcelain Entrance Switch 

114 

-ü1Nl-i, illlllll/IÍI' 
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National Electric Cade 
Standard Porcelain Base 
Entrance Switch or main 
line cut -out switch. Tikee 
plug fuses. Capacity, 125 
volt, 30- amperes. 
6354305- Two -pole switch. 
Ship. wt., 134, lbs. Base 
size. 3%x514 in. Price, each 76o 

Antenna and Copper Wire 
Supplied only in size coils listed. 
63S5150- 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. 49e 100 feet. 85e 500 feet, $3.95 
6355151 -Hare copper wire No 14 gauge. 
50 feet. 22e 100 feet, 42e 500 feet, $1.70 6355152-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 Mare. Nose Plier. Prict$1.23 
each 

Beet Hardened Tool Steel 
Diagonal Jaw Side- cutting 
Nipper. Length, 5 in. Ship. 
wt.. 4 oz. 
83S580R -Dl a renal $1.28 
Jaw Pliera Price. W 

Satfsfacon Guarantee Ybur Money Back L 
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HE Radio Specialty Co: -"Rasco" for short -is probably the most unique supply house in the United States, if not in the 
"RASCO HAS IT!" 

Tworld to-day. This company makes a specialty of small orders, no order being too small to get immediate and prompt 
attention for the simple reason that most of our orders are small. 

The reputation of this house was built upon service. Ask any of your acquaintances what they think of Rasco goods, 
Rasco service, Rasco promptness! Thousands of unsolicited testimonials on tile to prove that we serve the public best! 

Be sure to get our great catalogue, containing several hundred different parts, which is illustrated below. 

ORDER DIRECT FROM THIS PAGE. ALL GOODS SENT PREPAID IN 24 HOURS 
1100 "RASCO" AUDIO 

FREQUENCY 
TRANSFORMER 

We huve competed many 
of the present transform- 
ers on the market but 
huvc finally decided upon 
a type that is the most 
efficient one we have seen 
so far. The best ampli- 
fying transformer is that 
In which the impedance 
of its primary is equal 
to or exceeds the Impe- 
dance of time plate -to- 
filament circuit of tht 

tube In which It is connected. 
1\'e guarantee this transformer to equal any one on 
the market. 
No. 1 100 "Basco" Audio Frequency Transformer (not 
assembled) each prepaid $2.65 

ANTENNA CONNECTOR 
This antenna connector Is made 
entirely of aluminum, is light 
and will not rust. The only 
connector of Its kind. The 4 

antenna wires go to tho upper 
holes: the lower hole takes the 
lead -in. Don't solder your 
aerial. don't have loose con- 
nections. Dimensions 2" high, 
134" wide, cí0" thick. 
No. 999. l'onneetor, each. $0.35 

PANEL 
KNOBS 

No. 6241 is 
w e l l made 
and has a 
good eotTO 
gatlon. I is 
dia. is 1" 
height is 

'z ", hole 5/32". The shank is 54" high. 
No. 6241. Knob, each $0.08 

MARCONI KNOB 
Has a central hole of 5/32" and seat to hold the 

54 screw. dia. is 1" height . ". 
No. 838. Marconi Knob. each $0.15 

RASCO POSTS 
These are our veil' 
own patterns. from out 
own designs and loch 
mighty handsome on 
any Instrument. The 
top knobs are of com- 

202 201 position, the bottom 630 029 
parts brass n i c k el 

plated polish. 
No. 202 is nickel plated at bot- 
tom part. 
"Basco" Binding Post, 8/32 
thread, each. $0.I0 doz.. $1.00. 
No. 202, Post, each, $0.08 
Nos. 650 and 651 made entirely 
in composition with a hexagonal 
brass nut in center. 
No. 650 has 8'32 machine screw. 
No. 651 has bottom wood screw. 
No. 650. Post, each $0.08 

650 651 No. 651, Post, each $0.08 
Dozen. each style $0.90 

BRASS NICKEL POSTS 
No. 029, Binding I'ost, each $0.05 
No. 030, Binding Post, each $0.04 

?MUM 
RASCO 

SWITCH 
POINTS 

Nickel plat- 
ed and pol- 
ished. The 

75 I 2 3 4 5 6 7 77 76 f o I I owing 
have bee n 

found the most popular. 
No. I % "x54 ", 6/32 thread, ea.. $0.03: doz.. 35o 
No. 2, 3/16" high, 34" dia., 6/32 thread, ea., $0.03; 

doz., 350. 
No. 3. 3/16" x 3/16 ", 4 -36 thread. ea.. $0.03; 

doz.. 350. 
No. 4, '4" dia. ; 1" thick; stem 6/32, ea., $0.031/4: 

doz., 40o. 
No. 5, 54" dia. 3/16" thick; stem 4 -36, ea., $0.031/2: 

doz.. 400 
No. 6, 3/16" die.; 3/16" thick; stem 4 -36, ea., 

$0.031/4: dos., 40e. 
No. 7. 3/16" dia.; %" thick; stem 4 -36, ea^. 

$0.031/2: doz., 40e. 
No. 75, Switch Stop, %" long, 4 -36 thread, com- 

plete with nut, ea., $0.05: doz.. 50e. 
No. 76, New style Switch Point, to be Dressed into 

bakelite panels with forced fit. Wire is sol- 
dered to pin end. Head 34 "; dis.. 1/16" thick, 

ea.. $0.031/2: dos., 400. 
No. 77. same as above, but head is 3L' dia. z 3/16" 

thick, ea., $0.031/2. doz., 400. 

1098 

THE RASCO BABY 
DETECTOR 

In presenting this little De- 
tector. we feel sure that It 
tills a place never taken before 
by any small detector. It does 
a variety of things and does 
them all well and better than 

many 95.00 detectors. The base is solid. black com- 
position. Mounted on same is a nickel holder and 
binding post which 1101(15 a Rutted hard tubber knob 
with its sliding rod member. 
The outstanding part of the Detector, is the patented 
nickel detector cup and binding post. The knurled 
cap unscrews and you place the Galena Crystal In the 
cup. then replace the knurled cap and the galena 
crystal is held secure. The circular hole In the cap 
exposes enough of the crystal for ordinary purposes. 
No.1898,.itaseo Baby Galena Detector. Price. pre - 
paid $0.50 
No. 1899, Rasco Balmy Detector with Galena and Ra- 
dioc:te Crystals. Price. prepaid $0.75 

PANEL SWITCH LEVER 
New stylo awit'h lever with 
hock fork. It Is Impossible for 
this lever not to make post- 
tire contact at all Cmes. Tht 
blade radius is 1% ". Blade 
is nickel plated and polished. 
Fork is phosphor bronze. The 
lock fork holds the screw (In 
which it rotates), securely. 
A loose contact Is Impossible. 
No. 200. Switch Lever, complete as illustrated.. $0.30 

323 
strands 
$2.25. 

LITZ WIRE 
This wire is recognized as the only thing 
for winding coils for Radio instruments. 
Particularly recommended with our No. 
343 Varlocoupler Itotor, for varlo- couplers, 
banked windings. etc. 
No. 323. Litz Wire, 20 No. 38 strands. 
enameled double silk wire, per foot, $0.02: 
per 100 feet. $1.15 
No. 890, Litz Wire. 10 strands No. 38 
wire, per foot. $0.01: per 100 feet. $0.75. 
No. 891. Litz Wire. 16 cables of three 

No. 3R wire, per foot. $0.03: per 100 feet, 

NOTE: This page contains only 
a few of our 300 specialties. 

PANEL KNOB 
This is a very distinctive knob 
and can be used on dials. panels. 
switches. condensers. etc. It Is 
exceptional and well made. Dia. 
1 1/16 "; height 11/16 "; comes 
with R/32" bushing. 
No. 815. Knob. each $0.18 815 

343 

VARIOCOUPLER ROTOR 
This rotcr is used by all up- 
to -date amateurs. Is accurately 
turned of hard wood and is 
used as a secondary coil. It 
takes any finish. either shellac 
or stain and can be drilled 
readily for any size hole. Large 
hole 2" dia. Width of spool is 
2 ". Total dia. 3% ". 
No. 343 Variocoupler Rotor, 
each $0.78 

"RASCO" 
NAME 

PLATES 
Our name 

827 plates are of 
brass with a 
black back- 

ground. Letters are polished nickel. 
and number. 

Each 
807 "Phones" $0.05 
809 "Aerial" 0.05 
811 "Secondary" 0.05 
813 "Audion" $0.05 
865 "Off" $0.05 
839 "Increase Cur 

rent (Ilight) $0.I0 
813 "Vacuum 

Tube" $0.05 
831 "Transmit $0.05 
821 "3rd Step $0.0 
819 "1st Step " $0.05 
826 "Grid Vario- 

meter" 0 05 
823 "Secondary" $0.05 
836 "A Battery" $0.05 
818. "Input" $0.05 
829. "Telephone" $0.05 
833 "Detector 

Tube" 0.0 
822. "Coupling" 0.0 
808 "Load'g Coil 0.0 
Price of all of our name 
with the exception of the 

839 

Order by name 

810 "Ground .0 i 
812 "Primary" $0.05 
814 "Detector" $0.05 
866 "On" $0.0e 
840 "Increase Cur- 

rent" (Left) .$0.10 
834 "Series" $0.05 
830 "Receive" $0.05 
820 "2nd Step" .$0.01' 
827 "Tickler' $0.05 
825 'Plate Vario- 

meter" $0.05 
835 "B Battery" : $0.05 
817 "Output" $0.05 
824 "Primary Con- 

denser" $0.05 
828 

' 
"Parallel" 

$óóé 
841 "(Blank) "(takes 

pen or pencil 
writing) $0.05 

Plates in dozen lots, 50ef 
two 'Increase Current' 

This business was originated 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. Order from the 
above Illustrations. "We can only stick 
you once." Try us with a 50e order. 
ALL GOODS PREPAID. 
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DEALERS 
Get Our Special 

Proposition 
innuuuuuunmuununuuuuunuum. 

96-98 PARK PLAGE, NEW YORK CITY k F°``°'`" 
4 .. Brooklyn. N Y.-E! rfd e Md. 

....l._.,..,..,, 
,nuwe,w,rS 

BAKELITE PANELS 

We list below six panels, 
the sizes of which haw 
been selected after care- 
fully checking up many 
d.menalons of the most 
popular radio apparatus 
on the market. 
Note particularly that 

350.55 our prices are anywhert 
from 25 to 50% lower 

than those quoted by most other concerns. The reason 
is that we buy these panels in very large quantit es. 
and we do not cut sheets to order. Remember always 
that when sheets are cut to order they cost you at 
least 50% more than our prices. because you must 
pay for the cutting and the necessary waste. 
Note also that we ship these panels prepaid. This 
alone amounts to a considerable saving. 
No. 350 6" x 12" z 3/16" thick, each....81.90 
No. 351 6" z 18" x 3/16" " " ,.. 2.85 
No. 352 9" x 12" x 3/16" " . , , 3.00 
No 353 12" x 18" x 3/16" " " .... 5.65 
No. 354 6%" x 19%" z 3/16" " .... 3.50 
No. 355 6" x 7W' z 3/16" " " .... 1.20 

"RASCO" LUBRICATED 
PANEL SWITCH 

A radio switch that has 
two nuts at the end is a 
monstrosity, for the reason 
that it will never stay put. 
Our patent spring fork 
holds the switch handle 
always under uniform ten- 
sion, at the same time it 
insures the best contact possible. New wiping con- 
tact, which covers every point of the switch point. 
Another new Improvement is the lock fork. which can 
assume three different positions to accommodate the 
switch to various thicknesses of panels. 
No. 1921 "Basco" Switch, as illustrated. each $0.50, 

199 

KNOBS 
These krtuhe 
are favorite, 
with all ex 
p e rimentera 
Me size of 
both is: dia. 
1% ", height 
% ". No. 445' 
comes with 8/32 and 10/32 
bushing. 
No. 4451, Knob. each...50.08 
No. 199 (screw length % ") 

Knob, each $0.10 

NAVY KEY KNOB 
This navy key knob is now 
used on all standard wireless 
keys. It gives the right swing- 
ing motion and rests the fin- 
gers. It is a favorite with all 
advanced amateurs. Once used 
always used. The screw it 
8/32 and will fit all keys. 
No. 748. Key Knob, each $0.28 

THREADED BRASS ROD 
We carry two styles, 6/32 

803 
and 8/32 thread. Only 8" 
lengths sold. No others. 

No. 8032, Threaded Brass Rod 8/32 thread. per 6" 
length $0.08 
No. 6032, Threaded Brass Rod, 6/32 thread, per 6" 
length $0.06 

THE "RASCO" CATALOG 
CONTAINS 50 

VACUUM TUBE 
HOOK -UPS 

Complete hook -ups of 
all important vac- 
uum tube circuits 
are given in clear 
diagrams with com- 
plete explanation. 
Just to name a few. 
-The V.T. as a de- 
tector and one -atep 
amplifier; regenera- 
tive circuit; De For- 
est ultraudion; V.T. 
to receive undamped 
and spark signals: 
Armstrong circuits; 
one step radio fre- 
quency amplifier and 
detector; three stage 
audio- frequency am- 
plifier; short wave 
regenerative circuits; 
V.T. radio telephone; 
4 -stage radio fre- 
q u e n cy amplifiers; 
radio and audio fre- 
quency amplifier, in- 
ductively coupled 
amplifier; Armstrong 
superautodyne; radio 
frequency amplifier 
and crystal detector; 
etc., etc. The catalog contains 200 illustrations. On 
account of its great cost, it cannot be distributed 

free of charge. Mailed only upon receipt of 
The catalog contains 200 illustrations. On account of 
its great cost, It cannot be distributed free of charge. 
Mailed only upon receipt of 

15c in stampa or coin. 

- 
"RASCO HAS IT 

oeIIdk.c9 
lb. °Ó 

Y}N,v 
- Y a I. 
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RADIO 1921 -1922 
THE year 1921, just closed, was not a prolific one, 

as far as great inventions in radio are concerned. 
A s a matter of fact, the reviewer would be hard 
put to pick out any radio invention of note made 
during 1921. To be sure, there have been many 

new inventions, and the year 1921 was not a poor one, if 
we consider the inventions actually made. As a matter of 
fact, there were almost three times as many radio patents 
issued by our Patent Office in 1921 as in 1920. Most of 
these patents, however, were improvements, few basic in- 
ventions being numbered among them. 

This, however, does not mean that the art was retarded. 
Quite the contrary. It seems that 1921 will go down in 
radio history as the birth of the radio telephone, as far as 
its universal adoption, and its cognizance by the public are 
concerned. An art may be said to have "arrived" when it 
becomes universally known, and when the public begins to 
use it one way or another. 

Thus the electric trolley car was known thoroughly for 
over 20 years before it came into universal use. The auto- 
mobile, too, was well known for 25 years or more, before 
the public began buying it. The telephone invented in 
1876 by Alexander Graham Bell was as good an instru- 
ment as we have to -day, and it may be questioned whether 
the original instrument that Bell made was ever much im- 
proved upon. Nevertheless, it took about 20 years before 
the telephone became a public necessity. The same story 
is repeated with the radio telephone. 

Fessenden and Poulsen actually had a good radio tele- 
phone over 15 years ago, and the radio engineers, as well 
as the radio fraternity knew all about it, but the public 
refused to be interested until 1921. Thus, history is re- 
peating itself, as usual. If anyone had told Alexander 
Graham Bell in 1876 that there would be 500,000 telephone 
instruments used in a single city, namely New York, he, 
the inventor, would probably have shown great impatience 
towari such a preposterous prophecy. 

It would be foolish for us tó guess at the number of 
radio telephone instruments that will be in use to years 
from now. If we predict that its number will run into the 
tens of millions for the United States alone, we believe that 
we are making a conservative statemènt. The reason is 
plain. The ordinary telephone serves a business purpose 
for which toll must be exacted. The radio telephone, -f or 
the receiving part at least -costs not one penny. Once the 
public thoroughly awakens to the fact that it can hear grand 
opera, jazz, and news at home, free of charge at almost 

.Ill 1 111111111 111r 11I wnnnln1u111YlllurCU. 

every hour of the twenty -four during the day, there will be 
a stampede for instruments unparalleled, not only in the 
history of radio, but in the telephone business as well. 

We will probably not use, in 1922, the radio telephone in 
the same sense that we use the wire telephone to -day. Prob- 
ably the radio telephone will never displace the present 
telephone on account of interference, and if it does finally 
displace it, it surely will not happen in 1922. Perhaps to 
or 20 years from now, the radio telephone will displace the 
wire telephone, although even this we doubt very much. 
But it is not necessary that this should occur, just as the 
telegraph has not displaced the telephone, nor has radio 
telegraphy displaced the wire telegraph. Each has a func- 
tion of its own; each covers its own field of utility. 

In 1922, we may safely predict that millions of homes 
will have their radio receiving stations right in their parlors. 
The house aerial to a great extent will begin to wane in 
1922, and this will be the year of the loop in preference to 
the outdoor aerial. The "radiotrola" of which we spoke 
last month, will come into its own. The latter for the time 
being will eclipse, or put into the shade, its predecessor, 
the Victrola and the like. 

There will be an entirely new industry built right around 
the radiotrola in 1922, and the writer understands that al- 
ready one of the largest electrical concerns in the country 
has started active plans for building these sets in. 1922. 

The radiophone will come into more general use on 
the automobile, the motor -boat, the yacht, and the airplane. 
Indeed, many of the things that were expected to happen 
"some day" will surely happen in 1922. 

Even in France, where amateur radio is just beginning, 
there is going to be a radio broadcast from the Eiffel 
Tower, sending out news to all stations within a radius of 
about Boo miles. The same station will be used as a public 
radiophone service by Paris and London, so that any sub- 
scriber in one of these cities will be able to talk to someone 
in Paris, or other cities while far out at sea. Thus Marshall 
Foch and Premier Briand during their return from Amer- 
ica talked to the French President while 600 miles at sea. 
All of these are accomplished facts. 

In face of all this, who dares say what the year 1922 will 
not bring? We predict for one thing that every manu- 
facturer of radio receiving instruments will be swamped 
with business beyond his fondest expectations, and 
those who read the future as it looks to us had better get 
an early start to keep up with the radio boom toward 
which we are surely headed. 

H. GERNSBACK. 
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Radio Comes to the Aid of the Autoist 
Radio device makes highway travel safe and fast 

By RAYMOND FRANCIS YATES 

The Same as a Ship May be Guided into Port by the Gu de 
Cable, An Automobile on the Road May be Directed by 
Means of the " Directometer." A Line in Which Flows a 
500 Cycle Current is Installed Along the Road Inducing 
Into a Coil Fixed on the Car Sufficient Energy to Operate 
an Instrument Which Shows the Driver the Correct Way 

to a Certain Town. 

HOW nice it would be to roll along 
the highways at high speed with a 
small instrument mounted on the 
dash of the car that would tell us 

SPCCGI RfL4r pRFCTOM(TEe 

This is the Complete Outfit 
Carried on the Car; it Con- 
sists of a Coil of Suitable 
Design Fixed on the Radiator 
and the Instruments Shown 
Are Located at the Most Con- 
venient Place. 

in no uncertain terms 
whether or not we were on 
the right road? Such a de- 
vice would indeed save much 
gnashing of teeth and un- 
warranted abuse of guide 
books, road maps, etc. The 
poor tourist who has once 
lost his way on a rainy 
night in a strange country, 
has some very definite no- 
tions as to how roads should 
be marked. He has at last 
been provided with an in- 
strument that will more than 
fulfill his expectations, in 
fact. it will meet his wildest 
dreams. 

Vacuum tubes come up in 
the most unexpected places. 
First they are amplifying 
the weak galvanic currents 
produced by heart action, 

then they help scientists meas- 
ure distances as small as five - 
hundred millionths of an inch, 
and now a use for them has 
been found in guiding automo- 
bilists. A New York inventor 
has brought forth what will 
hereafter be known as a Di- 
rectometer. The Directometer 
is an almost human instrument 
which will take its place on 
the dash with the rest of the 
indicating devices. Its pres- 
ence will he an insurance of 
fast safe travel over any high- 
way. If the driver of the car 
happens to get on the wrong 
road by mistake, an alarm bell 
will promptly ring. If he ap- 
proaches a detouring point on 
the highway, a flaming red ar- 
row will appear on the face of 
the instrument telling him the 
direction in which he must 
turn. 

During the war, the vessels 
of the Allied nations were find- 
ing their way into port in the 
dark of night without guiding 
bouys and without a light on 
board. The German subma- 
rine commanders were amazed. 
The ships were guided by a 
cable laid at the bottom of the 
harbors. This cable had a high - 
f requency current s u r g i n g 
through it which was broken 
up into signals. The signals 
were picked up by the pilot 
of the ship and maximum loud- 
ness told him that he was di- 
rectly over the cable. In this 
manner, he was able to fol- 
lowing the cable into port. 

This particular system was in- 
vented and perfected by Mr. 
Earl Hanson, a radio expert 
who does not need any intro- 
duction to most of the readers 
of RADIO NEws. Mr. Hanson 
has been with us since the 
dries of the first tuned sets. 

The present inventor has 

This Small Instrument, When Installed on a 
Car With the Proper Amplifier, Shows to the 
Driver Where to Turn at the Crossings of the 
Road, a Luminous Red Arrow and a Bell Call- 
ing His Attention. In the Future This Appara- 
tus Will Replace the Maps and Guide Books for 

the Autoist. 

modified the system described above and 
applied it to automobile travel. The neces- 
sity of listening for "maximum loudness" 

eliminated and the signals are 
on the face of the Directo- 

has been 
registered 
meter. 

The wire carrying the signals may be 
placed at the side of the road on existing 
telegraph poles, or it may be buried under 
the road bed at the time the road is laid. 
If it is laid under the road, it is free from 
the disturbing influences of the weather. A 

.500- CYCLE 
GENERATOR MOTOR 

This Sketch Shows How the 500 Cycle Current Flowing in a Line Along the 
Road, Produces a Magnetic Field, Causing, by Induction, a Current to Flow in 

a Coil Placed on the Car. 

This Power Plant Installed at 
One End of the Line Bends 
Some Combinations of Dots and 
Dashes, Thanks to a Mechani- 
cal interrupter. A Combination 
May be Used for Each Road. 

small 5oo-cycle generator 
located at one end of this 
wire causes signals to pass 
over it at regular inter- 
vals. This is done with a 
mechanical interrupter 
mounted on the generator 
and driven by it through a 
train of gears. The gen- 
erator and its auxiliary 
mechanism is small enough 
to be housed in a weather- 
proof container no larger 
than a good sized packing 
box. With this system, the 
wire following each high- 
way will carry a definite 

(Continued on page 624) 
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The New Wavemeter of the Bureau of Standards 
BY S. R. WINTERS 

CAPABLE of measuring wave- 
lengths ranging from 65 to 85,000 
meters, or when expressed in terms 
of frequency from 3,500 to 4,600, - 
00o cycles a second, a standard 

wavemeter has been developed by R. C. 
Cox of the Radio Communicaton Section 
of the National Bureau of Standards. The 
insistent needs of Government, commercial, 
and university laboratories for apparatus 
with a capacity for correctly determining 
the frequency of rapidly alternating cur- 
rents are satisfied in the instrument about 
to be described. 

The variable condenser, although in prin- 
ciple adhering to a type previously designed 
by the Bureau of Standards, has been 
modified to serve the specific object out- 
lined. A metal top in its entirety has dis- 
placed one heretofore composed of both an 
insulating substance and metal. This cover- 
ing is nickel- plated and finished with a 
color of dull appearance. The eyes of the 
operator are thus not subjected to the glare 
of a bright surface, and likewise the pride 
of sightliness is better served. The handle 
proper of the condenser has been length- 
ened, while that portion of it subject to in- 
sulation has been abbreviated. The handle 
axis is gripped by a vertical screw by which 
the axis can be clamped to the condenser 
shaft or released and rotated readily, as 
needs may dictate. This arrangement is a 
sort of leverage on the handle to forestall 
its obstruction of the view of the observer's 
scale, or forbid entrance in the field of the 
wavemeter leads. The vertical screw in- 
volves the use of considerabld force to 
clamp and release, but is devoid of the ten- 
dency of a horizontal screw to toss or jerk 
the handle. 

The scale of this variable condenser is 
graduated to finer degree's than that of the 
conventional condenser of the Radio Com- 
munication Section of the Bureau of Stand- 
ards. The graduations continue to io0 de- 
grees, a provision enabling the vernier to 
operate over the range between 171 and 
180 degrees. The vernier or contrivance 
for measuring small intervals is engraved on 
a block, beveled down, to avoid parallax- 

4111111111111111111111111111111111111111 

The wave - 
meter here 
pictured was 
recently built 
in the Bureau 
of Standards 
and is the 
most perfect 
instrument of 
this kind ever 
made, It can 
measure any 
wave- length 
from 65 to 
85,000 meters 
with perfect 
accuracy. 

11111111111111/1111111111111111111111111 

an apparent change in the position of an 
object produced by a shifting of the position 
of the observer. This block extends to the 
rear of the device in a flat spring, by means 
of which it is securely fastened to the con- 
denser top. The beveled edge barely rests 
on the condenser scale. The marking nu- 
merals o, 5 and to on the vernier are ex- 
tended, resolving themselves into additonal 
numbers. An extra division is laid off on 
either side of the o and TO marks as a guide 
in reading fractions of 0.1 and o.o degrees. 
This provision, however, is deemed of 
doubtful value because of the difficulty in 
reading and the possibility of errors to the 
extent of one degree. A reading glass fa- 
cilitates the making of observations on the 
scale. The engraving of the scale and ver- 
nier was a contribution of the United States 
Naval Observatory. 

A snail -like mechanism has been affixed 

to the condenser. . \n arm, reaching from 
the rim to the center of the condenser top, 
is pierced to encircle the condenser shaft. 
It is clamped to the latter by a long screw. 
The arm and condenser shaft, when so 
joined in intimate companionship, can be 
rotated through a limited area by a screw at 
the rim of the condenser top. The bearings 
of the condenser, formerly composed of 
steel on brass lubricated with oil, have been 
modified to the extent of consisting of steel 
on phosphor- bronze. lubricated with pow- 
dered graphite. The slow- moving device, 
comparable to a snail or tortoise, serves 
well the desired end of tightening the bear- 
ings, thus eliminating any vertical play de- 
tected in the movement of the condenser 
shaft. This modified variable condenser 
shares with other condensers developed by 
the Bureau of Standards certain outstand- 

( Continued on page 666) 

A New French Portable Radiophone Set 
sHOWN in the photo- 

graph is a new radio- 
phone and C.W. set 

which has recently been de- 
signed by a French radio 
company. This instrument, 
formerly made for use 
aboard airplanes, has also 
been tried on automobiles 
and has given very good re- 
sults on a very short an- 
tenna, enabling the passen- 
gers of the car to keep in 
touch with different stations 
while the car was in motion. 
The day range of this com- 
pact transmitter when used 
aboard airplanes, is about 
175 miles, with the 35 watts 
of power obtainable. 

The apparatus is equipped 
with six tubes, one of which 
is used as a master oscil- 
lator, the other ones bein' 
power amplifiers. A buzzer, 
which may be seen on the 
left of the tubes, and run by the filament 
current, acts as a chopper for I.C.W. trans- 
mission. By means of a switch, a micro- 
phone and modulation transformer may be 

This Small Radiophone. C.W and I.C.W. Set Was Designed for Use Aboard 
Airplanes and is Extremely Compact. The Necessary Adjustments Being Reduced 
to a Minimum; it May be Operated by the Pilot Himself. Installed on an Auto- 
mobile This Set Has Proved to be Very Efficient with a Very Small Aerial and 

the Chassie of the Car as a Counterpoise. 

inserted in the circuit for radiophone work . 

or cut entirely for straight C.W. 
The source of power is a small dynamo 

with two commutators furnishing on one 

side six volts for the fila- 
ments, and on the other, 700 
volts for the plate circuit. 
The receiving set used in 
conjunction with this trans- 
mitter is a regenerative set 
of standard type with a two - 
step amplifier, which can 
tune any wave- lengths from 
300 to i,000 meters. 

Such a station installed on 
a liner has given clear radio- 
phone communication 300 
miles away ; on small ships, 
a range of over 150 miles 
has been obtained. 

In order to make this set 
fool proof, and as simple as 
possible to operate, the nec- 
essary adjustments have 
been reduced to a minimum, 
so that operators with very 
little C.W. knowledge, pilots 
of airplanes, or mates aboard 
small ships can use this 
transmitter without any 

trouble. On the face of the sending set 
are mounted three switches and the hot 
wire ammeter connected in the aerial cir- 

(Continued on page 668) 
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The Radio Direction Finder 
(Its Application, Construction and Operation) 

By F. W. DUNMORE, Associate Physicist Bureau of Standards 

APPLICATION IN MARINE DISAZTERS 

AT about 9 :15 l'. M. on the night of 
August 6th the steamship Alaska, 
from Portland to San Francisco, 
carrying 135 passengers and a crew 
of 84, struck Blunt's Reef, off Cape 

Mendocino in northern California, in a 
heavy fog, and sank in about thirty min- 
utes. Throughout this time the Alaska sent 
out distress signals, and the steamship 
Anyox reached the scene of the wreck from 
a distance of about ten miles at about II :15 
P. M., and with the assistance of other 
boats which came later, rescued many per- 
sons. Forty -two lives were lost. The 
Anyox had a barge in tow which made it 
extremely difficult for her to stop or start 
or manoeuvre around in the fog. The 
steamship Wahkeena was only about four- 
teen miles from the Alaska at the time that 
the first distress signal was transmitted, and 
responded promptly, but did not reach the 
scene of the disaster until 7:3o A. M. the 
next morning. For two hours prior to the 
grounding of the Alaska, its radio operator 
had been trying to obtain radio bearings by 
transmitting to the radio compass station on 
shore, at Eureka, Cal., but had been unable 
to get in communication with that station. 
The failure to obtain radio bearings was 
due in part to the fact that a large number 
of ships were endeavoring to obtain radio 
bearings at the same time. The Wahkeena 
did not rescue any persons. Neither the 
Alaska nor the Wahkeena was equipped 
with a radio compass. 

If the steamship Alaska had been pro- 
vided with a radio compass and radio bea- 
con transmitting stations had been estab- 
lished on shore, the radio operator on the 
Alaska could have determined her position 
at frequent intervals, and the wreck would 
probably never have occurred. If the 
Anyox had been provided with a simple 
radio compass it could probably have 

This portable 
direction 
finder may 
be built by 
the operators 
aboard ships 
and will 
prove ex- 
tremely use- 
ful in case 
of fog or to 
locate a ship 
in distress. 
In this very 
interesting 
article the 
author gives 
complete data 
for the con- 
struction of a 
loop of the 
proper size. 

reached the .1 aska before 't sank, instead 
of requiring two hours. If the Wahkeena 
had been equipped with a very simple type 
of radio compass, her radio operator could 
have very promptly determineed the direc- 
tion of the Alaska, so that the Wahkeena 
could have reached the Alaska in about an 
hour. The installation of radio compass 
equipment could thus have in all probability 
saved many lives, and valuable property. 
The provision of radio compass equipment 
on board ship is obviously of particular im- 
portance in cases in which there are un- 
charted currents, since in such cases the 
setting of a course by dead reckoning in a 
fog may be disastrous. 

The following extract from a letter from 
a radio operator on the Alaska will serve 
to emphasize the statements made above : 

Mr. J. F. DILI.oN, 
Radio Inspector, 

San Francisco, Calif. 
Strongest in my mind remains the pic- 

ture of the Wahkeena, 12 or 15 miles from 
us at 9:15 P. M., and after that trying un- 
successfully all night to locate us, while 
many unfortunate human lives were cling- 
ing to floating wreckage and succumbing 
slowly to exposure. I believe many lives 
could have been saved if sea -going vessels 
were equipped with even a simple device 
for finding the location of other vessels by 
radio signals. It has been proved that such 
apparatus can be installed with small cost. 
It would be still better to have ships 
equipped with audions or amplifiers. 

(Signed) JOHN J. MICHELSON, 
Operator, S. S. Alaska. 

The use of the radio compass to direct 
assistance to a wrecked ship is probably its 
most valuable field of usefulness. It has, 
however, many other applications, some of 
which are as follows: 

r. A neighboring ship may be located in 
fog and thereby passed in safety. 

2. By means of the radio beacon instal -. 
lations now being made on lightships and 
at lighthouses, a ship equipped with a radio 
direction finder may be guided safely along 
the coast or into harbor, during fog. 

3. Life -boats, adrift in the fog and full 
of survivors from a wreck, if equipped with 
even the most simple type of low- powered 
hand -powered transmitting apparatus could 
he located and picked up with little delay 
by the rescuing ship equipped with the radio 
direction finder. No knowledge of the code 
is necessary. The importance of the use 
of the direction finder for this purpose will 
be apparent when it is realized that many 
instances have occurred where a life -boat 
adrift in the fog, in the open ocean, was 
not located until it was too late to save 
those aboard, and cases are on record where 
boats full of survivors were never found. 

4. Harbor pilots during fog may locate 
ships waiting to be 
piloted into port. 

5. Small boats 
and launches when 
detached from the 
mother ship on 
fishing trip, etc., if 
equipped with the 
radio compass, 
may locate the 
mother ship and 
return to her dur- 
ing fog. 

6. Radio stations 
being operated il- 
legally may be lo- 
cated. 

7. Interference 
from one of two 
interfering stations 
(if not in line) 
may be eliminated 
by setting the di- 
rection finder coil 
on the minimum 
of the interfering 
station. 

CONSTRUCTION 

A simple form 
of direction finder 
may be made on 
shipboard and ex- 
perimented with by 
any operator. Hav- 
ing once deter- 
mined its range 
and application, it 
will be found of 
inestimable value, 
and an up -to -date 
addition to any 
radio station. 

A type most 
easily constructed 
consists of two 
light pieces of 
wood, 7 feet long, 
crossed at an angla 
of go degrees, with 
6 -inch wooden 
spreaders on the 
four ends. This 
frame is wound 
with eight turns 
(spaced 4 /z; inch) 
of No. 20 insulated 
copper wire, thus 
forming a square 
of approximately 5 

(Continued on 
page 632) 

If a permanent installa- 
tion may be made the 
arrangement illustrated 
here is best. The loop is 
Installed outside and 
mounted on a shaft just 

above a compass. 
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A New Te of Auxiliary Set for Life Boats 
,,,111,,,,,,,,,,,,,1,,,,,,1,1111,,,,,,,,,,,,,,1,,,,1,1,,,,,,,,,,,,, ,,,,,,,,,. 

On the right may be seen 
the complete set installed 
in a solid box. The outfit 
is compact, rugged and can 
stand rough usage. 
On the left is the diagram 
of connections. 

MUM 1111111111111111111111111111111111111111101 
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IT is well known that in order to insure 
the safety of the passengers aboard the 
liners, all the great countries made, in 
January, 1914, an agreement which com- 
pels all the ships carrying a minimum of 

5o people, including the crew, to be fitted 
with the proper radio apparatus. It is stipu- 
lated that installation must comprise, first, a 
station having a range of at least loo miles, 
and second, an auxiliary set for emergency, 
having a range of 5o miles. This emergency 
set must present all guarantees for efficient 
service under the worst conditions and must 
consequently be of rugged and water tight 
design, being able to stand very rough 
weather. 

Such sets must be installed on the highest 
part of the upper deck, must function im- 
mediately, in cases of emergency, dispose 
of a separate source of energy and be able 

to work at least six 
hours at a stretch. The 
two illustrations show 
such a set of recent de- 
sign which has already 
been in use aboard ships 
and which has proved 
its reliability. This set 
is of such compactness 
that it may be used 
aboard the life boats, if 
necessary. 

The equipment is fittted with such im- 
provements that it may be instantly in read- 
iness, even after being idle for a very long 
time and the necessary adjustments have 
been reduced to a minimum so that the 
chances of trouble are reduced according- 
ly. The transmitter and receiver are 
mounted inside a heavy wooden case made 
of teak wood which is weather -proof and 
furthermore is enclosed in a heavy canvas 
bag; the front panel of the box, which is 
in two sections, may be opened as shown 
in Fig. 2. and the lower part supports 
the sending key, while the upper one, sup- 
ported by a folding arm, stretches the two 
sides of the canvas bag, forming a screen 
around the cabinet, when opened. 

The set is adjusted to send and receive 
on a wave- length of boo meters and induc- 
tances in both sending and receiving cir- 

rhis motor 
generator 
furnishes the 
power to the 
auxiliary set 
shown above. 
It is so de- 
signed that it 
is always 
ready for use 
and starts 
instantly 
even after a 
long period of 
rest or in 
cold weather. 

mmo.tr,,,n,,.ini111111711.1111111 

cuits are provided for tuning on this wave- 
length. The transmitting circuit consists 
of three pancake inductances connected in, 
series, one of which may be displaced, 
forming a variometer for wave- length ad- 
justments. Between these inductances and 
the ground connection is inserted another 
pancake coil, which constitutes the oscil- 
lation transformer and is inserted in the 
oscillating circuits. A hot wire ammeter, 
which may be short circuited, is connected 
in the ground lead to ascertain the reson- 
ance of the circuits. The spark gap is a 
quenched gap with mica flanges. 

The power is furnished by small al- 
ternator delivering 250 watts at Boo cycles, 
and may be run either by a gasoline en- 
gine, by a D. C. motor supplied by a stor- 
age battery, or by the motor of the boat 
itself. The circuit is so designed that the 
alternator is constantly loaded ; as may be 
seen in the diagram, it is connected either 
to the primary of the transformer, or to 
i shunt resistance through the key. 

The receiving circuit consists of a crystal 
detector, a potentiometer with battery and 
a pair of phones shunted around a fixed in- 
ductance and a variometer, connected in 
series. A small antenna, which may be 
erected on the life -boat, is part of the 
equipment and consists of two wires U 
shaped, supported by two small folding 
masts, the total length of this aerial being 
about 45 ft. The range of this emergency 
station is slightly over 5o miles, using a 
crystal receiver; this insures the reception 
of the signals at such a distance by any 
ship, even if not equipped with modern ap- 
paratus. -Photo by courtesy of Marconi Co. 

RADIO TELEPONE FOR COAST 
GUARDS 

During the recent annual meeting of 
Coast Guard officials at Atlantic City one 
of the thirty- six -foot motor -driven surf 
boats that are used for rescue work was 
sent five miles off shore, and it was demon- 
strated that men in the boat could easily 
converse back and forth with the shore 
station over the radio telephone which had 
been installed in the boat for the occasion 
by Bureau of Standards engineers. Not 
only could the men on shore hear the speak- 
er over the telephone, but also they could 
hear the boat's whistle and an airplane fly- 
ing over the boat. 
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New Receiving Set for the "Fan" 

Here is a Compact Portable Receiving Set, 
Which Will be Well Adapted to the Needs of 

the Beginner. 

C HARACTERISTIC of the new era in 
radio design and manufacture is the 
receiving outfit here illustrated. It has 

been designed by a prominent manufacturer 
of radio apparatus and is acknowledged by 
capable judges to be as fine a piece of work- 
manship, for the price at which it is to sell, 
as has ever made its appearance in radio 
circles. 

The outfit is the result of experiments 
along the line of developing a simple re- 
ceiver which would give satisfaction on 
amateur wave -lengths and still be capable 
of an electrical range which would include 
3,000 meters. Wavemeter measurements of 
the completed unit, in conjunction with an 
average antenna, have shown it to be ca- 
pable of receiving on wave- lengths several 
hundred meters in excess of its rated range. 

Primarily, this outfit has been made to 
help fill the demand for a receiver which 
will pick up wireless telephone music. This 

By A. HENRY 

demand has become so great within the 
past few weeks that manufacturers main- 
tain it is impossible to fill it. In order 
that this set will operate satisfactorily on 
the short waves generally used in wireless 
telephone broadcasting, the circuit has been 
designed to give the proper balance to the 
incoming waves, which it has been claimed 
does a great deal to insure the best recep- 
tion of voice and music, without having any 
deterring of spark signals. With a range 
which includes 3,000 meters, it will be seen 
that sight is not lost of the value of having 
a receiver which will receive the time sig- 
nals, weather reports and press from the 
Arlington station, as well as the commer- 
cial and government traffic which is carried 
on on wave - lengths between the upper and 
lower limits of this set. 

This outfit is simplicity itself, for there 
are but four binding posts and two of these 
are used for connecting the telephone re- 
ceivers which come with the outfit. It is, 
therefore, only necessary for an aerial and 
ground connection to be made. Ordinarily, 
a single wire will suffice for the aerial, and 
the ground connection may be made to a 
water pipe. There are no batteries to wear 
out and to be replaced, and given proper 
care, a set of this character should last a 
lifetime in operating condition. 

The outfit is quite portable, for it weighs 
but a few pounds and measures little more 
than 8" x 8" x 6". There is room enough 
in the compai t:nent for the telephone, to 
carry enough v- ;re to put up a temporary 
antenna, which makes it ideal for use in 
Boy Scout maneeuh -es. boat trips and so on. 

The most sensitive part of the set is the 
crystal detector, and once this has been 
properly adjusted it is necessary to make 
but two adjustments to cover the entire 
wave- length range. One adjustment is made 
with a switch, which controls the various 
bands of working wave- lengths, and the dif- 
ference between two adjacent points on this 
switch is taken care of by the second ad- 
iustment which is effected by simply turn- 
ing a dial -knob controlling the position of 

Back View of the Panel Supporting All the 
Tuning Device Consisting of a Variable Con- 
denser, a Loading Coil and a Variable Induct- 

ance, 

the rotary plates of the variable condenser 
to which it is attached. The crystal detector 
and the two controls may be seen on the 
outside of the panel. 

The photograph of the interior of the set 
shows quite clearly the high -class work- 
manship which characterizes this little out- 
fit. The single -layer inductance is formed 
by a composition tube, wound with green 
silk covered copper wire and it is held in 
place on the lower side of the panel by two 
brass supports. The lattice -wound coil, in 
the center of the photo, is held in place by 
a bracket, also fastened to the panel. The 
fixed condenser is made of copper and mica 
and formed between two strips of bakelite 
held to the front panel by two machine 
screws, which also serve as terminals. The 
variable air condenser will be recognized 
as being of the standard moulded type. 
Throughout the set, the wiring is guarded 
by insulating sleeves. The panel is made 
of bakelite and is engraved as all high - 
class, present -day apparatus are engraved. 
It is doubtful that a better piece of radio 
apparatus could be made and sold at a profit, 
at the price to be assigned this receiver, 
when it is put on the market. 

Radio Business Is Booming 
By ARTHUR H. LYNCH 

TIIE more we cast about in the various 
industries for information concerning 
their respective conditions, the more 

we hear of salesmen returning from road 
trips after having taken few or no orders, 
the more we hear of the difficulty which is 
met in interesting capital in what at other 
times would be considered very satisfac- 
tory investments, just so much the more 
must we appreciate that radio must indeed 
be a substantial business, for even in the 
face of what financiers are wont to call 
"The Silent Panic" we find radio a bigger, 
better and infinitely more entertaining game 
than ever. It has improved in so many 
ways that it is hard to keep pace with it, 
but it is still far from the peak of its cycle. 
There is a very bright future ahead for 
amateur radio. 

The popularity of radio, which has re- 
cently increased with leaps and bounds, de- 
pends upon several concrete factors not the 
least of which is amusement. In a great 
many cases, if not all, we find that the be- 
ginner in radio procures his first outfit in 

order to amuse himself, to find some men- 
tal diversion, and somewhere back in his 
mind is the desire to know something of 
this wonderful, new science which holds so 

many fans within its ranks. The time, en- 

ergy and patience spent with a radio set is 
rather closely proportional to the amount 
of fun the set is capable of furnishing. 
There are as many varieties of fun as there 
are human beings and in radio we find 
enough variety to satisfy the whims of the 
individual ; the gamut from the ridiculous 
little spark coil transmitter to the sublime 
artists of the Metropolitan Opera sending 
their music into hundreds of homes by radio- 
telephony is complete. 

ABOUT BUSINESS 

Radio business is good ! And what is 
better, it is increasing with gigantic strides. 
Comparisons are generally odious, but we 
may best understand the importance of 
radio by comparing its standing in the com- 
mercial world with the standing of other 
enterprises. Of course there are some dark 
spots in the radio business, but they are 
not found generally in the amateur field. 
Amateur radio is a comparatively new field 
of endeavor and it would be futile to com- 
pare it with such a field as that in which 
the vacuum cleaner grazes, if we pay at- 
tention to size; but when we consider 
growth, we find radio rapidly romping 
along to take its place. with a stride so 

strong that even the "housewife's greatest 
boon" will find it hard to hold its lead. 

Radio of today is somewhat different to 
what it was even a year ago, for, at that 
time there were very few wireless tele- 
phone stations which amounted to much 
more than an experiment, while today we 
find the country pretty well supplied with 
efficient broadcasting stations, and the im- 
mediate future has a great many more with- 
in its keeping. This country will be cov- 
ered with radio music from the Atlantic to 
the Pacific and the Gulf to the Canadian 
Border within the next few months. 

The demand for radio apparatus is so 
great that manufacturers are finding it liard 
to turn out enough apparatus to supply it. 
There are now about a half dozen different 
makes of receiving sets, which have been 
made especially to please the radio fan, who 
will be satisfied with a moderately priced 
receiver, with which he may hear concerts 
by radiophone and time signals and news 
reports. The sale of such receiving sets 
has become very great and is continually 
increasing. These sets have established a 
new precedent in radio selling, for they 
have helped to do away with the timeworn 

(Continued on frage 656) 
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Radio Reception by Means of the Senses of 
Sight and Touch 

IN Marconi's day when the coherer was 
used in connection with the de- coherer 
and a relay, it was possible to receive 

telegraph messages on the ordinary sound- 
er, by sound. This method was soon su- 
perseded by the enormously more sensitive 
microphone, electrolytic, crystal and valve 
detectors which employ the very sensitive 
telephone receiver as the translating de- 
vice. The telephone receiver, of course, 
makes the signal audible as characteristic 
short and long sounds of the pitch corre- 
sponding to the sound of the spark at the transmitter. 

The idea of touch or sight reception 
would have seemed absurd to the radio 
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man of yesterday : it may even seem ab- 
surd to some today. 
THE AUDION AMPLIFIER MARES SIGHT RE- 

CEPTION POSSIBLE 

The audion amplifier today makes many 
things possible which heretofore were never 
even dreamed of. By amplification of the 
signal by means of an amplifier, two or 
three stages will be sufficient, there is avail- 
able at the output something of the order 
of I,5oo times the voltage or 2,250,000 times 
the energy applied to its input circuit. These 
appalling figures explain, in a measure, how 
the direct current relay can be operated, 
after the signal has been rectified by the 
rectifier, from the minute energy received 
from the antenna. Fig. s is a circuit dia- 
gram of a detector, amplifier, rectifier and 
relay. The relay should be wound with a 
large number of turns in order to operate 
most efficiently with the audion. This re- 
lay can be made to control a small electric 

FIO. I 

7- .4 Ohm Fi /am[M 
Rheos/ot 

g / ohm Res,stcoce 

lamp, a sounder or other device as shown 
in Fig. I. In the case of the electric lamp, 
the signals will be visual : the dots and 
dashes will be represented by long and short 
flashes of the lamp. This is an example 
of "sight reception." 

TOUCH RECEPTION 

Touch reception of telegraph signals is 
also possible, thanks to the audion, by a 
modification of the scheme used for the 

/oo VOL Tj 

F /G. 3 
This is a Modification of the Circuit, Fig. 2, for the Touch Reception of Weaker Signals. 
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Fig, 1 is the Hook -up of a Receiver With De- tector and Three -Step Amplifier to Whisk is Connected a Rectifier Operating a Relay. Either 
a Sounder or a Lamp May be Controlled by This Relay Making the Signals Either Audible or Visible. On the Left, Fig. 2, is e. Circuit for 
Touch Reception. By Touching the Eleotrodee 
Connected to the Secondary of the Last Trans- 

former the Signals are Felt. 

sight reception. The circuit shown in Fig. 
2 its adapted to touch reception. The signal 
is detected by the detector and amplified by 
the three stage amplifier, the last stage of 
which is a power amplifier with a step up 
transformer in its output circuit. Loud 
signals will produce enough voltage across 
the terminals of the transformer to pro- 
duce quite a shock. This arrangement can 
be used to amuse your friends with "a 
shock by wireless" or it can be turned into 
more practical use by providing a means 
whereby the deaf can receive telegraph 
messages. 

Fig. 3 shows two amplifiers in parallel 
with the secondary coils of their respective 
transformers connected in series to make 
it possible to receive weaker signals. 

The amplifiers make use of the ordinary 
audions readily obtainable on the market 
today and amplifying transformers of any 
of the better types among which might be 
mentioned the following : Acme, Federal, 
Rasco, Radio Corporation and others. 

It is hoped that with the aid of the audion 
and some such method of sense reception 
as the one just described, the deaf may 
he added to the ranks of the "Radio En- 
thusiast." 
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E 
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Hence, ence, i it is possible for him to re- outfit. But the Editors of SCIENCE 

$300.00 Prize Contest 
The Simplest Radio Outfit 

E E sure to read the current issue of B SCIENCE AND INVENTION, ceive signals and concerts with an outfit AND INVENTION magazine first wish containing the great $300.00 prize to convert the man in the street to Radio. E contest, entitled The Simplest Radio Out- 1st Prize $100.00 in Gold Hence the $300.00 prize contest. 
fit. The Editors of SCIENCE AND Every reader of RADIO NEWS is an ex- E INVENTION magazine desire to con- 2 Prizes pert in the Radio game, and he ought to vert this year thousands of laymen to each of 50.00 " << 

know how to tell the average person how 

i 
the Radio game, and in order to do so to go about making the "Simplest Radio 
they wish to make it as easy and painless 4 Prizes Outfit." Someone is going to win a 
to the public as possible. They realize each of 25.00 " ,, worth while prize. 11 /hy not you? 

E that the average layman does not want For further particulars, rules of the 
to be bothered with 

layman does 
hook -ups, Total, $300.00 contest, etc., see the current issue of 

expensive outfits, etc.; but the new con- SCIENCE AND INVENTION maga- 
zine, on newss This mag- vert to the art "wishes to be shown" costing him a very small sum of money, azine also co tains a Radio Section, first, before spending much money. he will soon wish to have a good radio which is of interest to every Radio man. 
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Radio Frequency Amplification 
By ROBERT E. LACAULT 
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M l'(_ f I lias been said lately about 
radio frequency amplification and 
its marked advantages for the re- 
ception of weak signals, but little 
practical information may be had 

in the current periodicals and technical mag- 
azines on this subject. Moreover, when 
radio frequency amplification is to be used 
for short waves, the problem presents itself 
under a new face, as different results are 
obtained with the various types of radio fre- 
quency amplifiers at different wave -lengths. 

When properly designed, a radio fre- 
quency amplifier enables one to receive on 
a loop aerial of small size, reducing the 
trouble caused by interference as well as 
statics, which are experienced when using 
an outdoor aerial. If such an aerial is used, 
with a selective circuit, a wonderful sensi- 
tivity is obtained and a very long range may 
be covered with a transmitter using very 
low power, if, at the receiving station, such 
an amplifier is used. 

THE VARIOUS METHODS OF RADIO FRE- 
QUENCY AMPLIFICATION 

Radio frequency amplification consists of 
amplifying the oscillations received before 
they are rectified by the detector and since 
the rectified current is equal to the square 
of the voltage applied to the detector, it is 
easy to understand how much sensibility 
may be obtained in the reception of weak 
signals. For instance, if the amplification 
obtained with the radio frequency amplifier 
is equal to 200, which is rather easy to ob- 
tain, the rectified current is multiplied by 
loo, giving a total of 40,000. 

Undoubtedly the simplest type of R.F. 
amplifier is the resistance coupled one, which 
is shown in Fig. 1. Such an amplifier makes 
possible the reception of Transatlantic sta- 
tions on a loop aerial a few feet square, and 
if one or two stages of audio frequency 
amplification, using transformers, is added 
to it, it becomes possible to work a loud 
talker or operate a recording apparatus. 

In such ari amplifier the variations of po- 
tential from the plate circuit of one tube 
are applied to the grid of the following one, 
which is kept at a proper mean potential by 
means of a grid leak of suitable resistance, 
so as to make the tube function along the 
straight portion of its characteristic curve. 
.1 certain variation of tension applied to 
the first tube is amplified a certain number 
of times, say al,out six ; consequently, the 
tension applied to the second tube is six 
times stronger than the initial one. This 
variation, being amplified six times by the 
second tube, that is 36 times the original 
one, the amplification is equal to the square 
of that produced by one tube., It is easy to 
see in what proportion the amplification in- 
creases because, with a three -step R.F. am- 
plifier of this type, the oscillations received 
are amplified 6 x 6 x 6, or 216 times. 
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In this four - 
step resist- 
ance coupled 
radio fre- 
quency ampli- 
fier all the 
tubes act as 
amplifier 
and de- 
tector at the 
same time, 
and the cir- 
cuit may be 
made to oscil- 
late by means 
of a coupling 
condenser 
for the re- 
ception of 
continuous 
waves. 

lien resistances are used as a means of 
coupling between the various tubes, no spe- 
cial detector is needed, as all the tubes may 
be used at the same time as amplifiers and 
detectors, by connecting the grids to the 
positive terminal of the "A" battery through 
a grid leak of suitable resistance. Under 
these conditions the rectification of very 
weak oscillations occurs almost exclusively 
in the last stages, for it is only after sev- 

ral stages of amplification that the oscil- 
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This Curve Shows the Rather Poor Efficiency 
of a Resistance Amplifier on Short Wave 

Lengths. 

lations are made strong enough to operate 
the tubes as rectifiers. On the contrary, if 
very strong oscillations are applied to the 
amplifier, they are rectified by the first tubes, 
being merely transmitted by the following 
stages with very little amplification. 

This property is an advantage in the re- 
ception of signals, for the disturbances of 
atmospheric nature, and interference caused 
by near by stations are reduced, while the 
very weak transmission which it is desired 
to amplify, is made audible and of about 
the same strength. Furthermore, with suit- 
able tuning devices, a great selectivity may 
be had, making the resistance coupled am- 
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Transformer 
coupled radio 
frequency 
amplifiers are 
more efficient, 
but only on 
a short range 
of wave 
lengths, The 
primary of 
each trans- 
former may 
be shunted by 
a small vari- 
able condenser 
making this 
form of am- 
plifier very 
selective. 
ntoluvlumounimminnimut 

plifier an ideal instrument to be used with 
loop aerials. 

The resistance coupled, as well as the 
other types of radio frequency amplifiers, 
does not produce very strong signals and 
the experimenters building such amplifiers 
should not expect to hear the signals with 
the phones on the table, for if the rectified 
signals are to be amplified to a great ex- 
tent, they may be boosted up by an audio 
frequency amplifier which the English very 
properly call a "note magnifier." The r8le 
of the radio frequency amplifier is to boost 
up the oscillations so that maximum po- 
tential is applied on the detector tube, which 
works most efficiently when maximum po- 
tential variations are applied on the grid. 
If the detector tubes actually on the market 
had an absolutely straight characteristic 
curve, they would be much more sensitive 
to very weak currents, and would rectify in 
the same proportion weak and strong sig- 
nals. Unfortunately nobody has been able 
as yet to produce such a tube and the only 
means of operating the detector tubes at 
maximum efficiency with very weak signals 
which would otherwise be inaudible is to 
amplify them before applying them to the 
detector. 

The great disadvantage of the resistance 
amplifier is that, owing to the capacity be- 
tween the connections and especially be- 
tween the elements and connecting wires in- 
side of the vacuum tubes, it is difficult to 
make it sensitive and efficient at short wave- 
lengths, and unless special vacuum tubes 
are used, the apparatus really amplifies only 
from about i,000 meters up, as may be seen 
in the curve Fig. 5, showing the value of 
amplification obtained at various wave- 
lengths. For short wave- lengths, the other 
types of R.F. amplifiers are much more 
preferable and efficient. 
THE INDUCTIVELY COUPLED R. F. AMPLI- 

FIER 
For the radio frequency amplification of 

amateur wave -lengths, at about zoo meters, 
the transformer coupled amplifiers will give 
maximum results; air core transformers 
should be used or else tuned circuits acting 
as auto transformers, with the coupling be- 
tween the plate of one tube and the grid of 
the next one made by means of a small ca- 
pacity. If transformers are used, as shown 
in Fig. 2, they should be designed especially 
for a certain wave- length, for their range 
is very small and, for instance, a trans- 
former designed for 200 meter wave -length 
will be efficient only from about 175 meters 
to 225 meters; for longer waves, some other 
transformers having more turns should be 
used. This is a great inconvenience if such 
an instrument is to be used for all round 
work, and unless the transformers are made 
interchangeable, a radio frequency amplifier 

(Continued on page 620) 
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NEW DIRECTIONAL RADIO 
SYSTEM. 

Discovery of a method whereby wireless 
messages may be sent to a definite receiving 
station without the danger of being received 
by other stations is claimed in an announce- 
ment by the Official Press Bureau. 

A Ukrainian electrical engineer named 
Chayko is responsible for the discovery and 
it is stated that. by means of a simple appa- 
ratus, Chayko straightens out and groups 
what are termed the `locked power lines" 
of the magnetic field into parallel rays. 
These rays, he says, can penetrate moun- 
tains, thereby avoiding the necessity of high 
antennae. 

It is also asserted that the discovery will 
enable the location from the surface of 
metal deposits in the earth and will be of 
great service to medical and other sciences. 

Chayko is continuing his experiments for 
the Scientific Technical Department of the 
Ikrainian government. 

BROOKLYN ACADEMY OF MUSIC 
TO HAVE RADIOPHONE. 

A permanent radio station is to be estab- 
lished on the roof of the Brooklyn Academy 
of Music, where members will be able to 
communicate with distant points and enjoy 
radio concerts broadcasted from different 
radio stations. Director Charles D. Atkins 
of the department of education, made this 
announcement in a report at the monthly 
meeting of the Board of Trustees of the 
Brooklyn Institute of Arts and Sciences at 
the Academy. 

The first exhibition and demonstration of 
wireless telegraphy and telephony will be 
conducted by the department of electricity. 
December 29 -31. Prof. Erich Hausmann. 
of Polytechnic Institute. who is president 
of the electricity department, will be in 
charge of the exhibition. Director Atkins 
said he had secured permission from the 
Academy Board to install antenna on the 
roof of the Academy, where a permanent 
radio station will he established. 

NEW RADIO CONTROL ALSO 
LANDS PLANES. 

in addition to controlling the flight of an 
aeroplane by Radio, attempts are being 
made in France to devise mechanism to 
enable a plane not only to ascend pilotless 
but also to land without any hand on the 
controls. 

Devices in course of perfection show 
wonderful ingenuity. In one case, a ma- 
chine without a pilot, its engine having been 
started, runs across the aerodrome, caus- 
ing to revolve at a rapidly increasing pace 
a small two -bladed fan or screw between 
the wings. The fan as soon as it turns a 
certain number of revolutions actuates 
mechanism which places the control sur- 
faces of the machine in the right position 
for ascent, its manoeuvres while aloft being 
controlled by wireless. 

When the time comes for landing, a sig- 
nal has the effect of unrolling beneath the 
aeroplane a length of wire with a weight 
at the end. This weight, touching ground 
while the machine is at some little height 
switches off the engine and causes the rear 
surfaces of the plane to set themselves in 
such a position that the landing wheels of 
the machine make a smooth contact with 
the ground. 

French Radio control of aeroplanes has 
achieved already a notable triumph. A 
large machine was taken up by its pilot. 
who left the controls and allowed the ma- 
chine to be manoeuvred for more than an 
hour by wireless operators in a land station 
far below. At a given signal the pilot re- 
sumed control and landed. 

Radio Digest 
PRACTICAL QUESTIONS WITH 

ANSWERS FOR THE RADIO 
OPERATORS' LICENSE 

EXAMINATIONS. 
By Jas. E. Smith. 

The purpose of this book is to furnish 
its readers with a suitable preparation in 
the operating principles, constructive fea- 
tures, diagrams of connections, maintenance 
and repair of radio equipment used in com- 
mercial stations. It also includes the essen- 
tial laws governing radio communication 
along with useful formula and tables em- 
ployed in the solution of radio problems. 

It is not a text book on radio, but, as its 
name implies. it is a systematized review 
book answering many difficult questions in 
a clear and concise manner. The questions 
have been developed from notes collected 
by the author during the past seven years, 
while training several hundred students for 
the U. S. Government Radio operators' li- 
cense examinations. 

The numerous diagrams and practical 
questions found in this book, will prove 
most helpful to applicants for radio li- 
censes, as they cover the subject of trans- 
mission and reception in damped and un- 
damped waves, as well as the various meas- 
urements to be made by the operators in a 
commercial station. This book, profusely 
illustrated, clearly explains the adjustment 
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Radio Articles in January 
Science and invention 

Radio Central -The World's Largest 
Wireless Station. By Arthur H. 
Lynch. 

iazz from the Air. By Robert E. 
Lacault. 

Question and Answer Column. 
Science in the Apartment House de 

Luxe. 
Radio Directed Bombing Planes for 

Destroying Tornadoes. By C. S. 
Corrigan, C.E. 

Shall I Take Up Engineering? In 
which radio and electrical engineer- 
ing are discussed. By H. Winfield 
Secor. 
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of arc transmitters and continuous wave 
stations of other types. 

By reading this manual, the future radio 
operator will become accustomed to the 
questions asked in the examinations and 
will find it most useful as a handbook to 
be kept in the radio cabin, after he has be- 
come a professional "op." 

This book is published by the National 
Radio Institute, Washington, D. C. 

PARIS PLANS NEWS SERVICE BY 
RADIOPHONE. 

A radiophone news service will soon be 
distributed from the Eiffel Tower station 
in Paris. The news will consist of impor- 
tant financial and political events in France 
and throughout the world, the news from 
foreign countries being picked up by Gov- 
ernment radio stations. This broadcasting. 
service will be for the benefit of the ama- 
teurs, banks and newspapers equipped with 
receiving stations. 

This announcement was made by General 
Ferrie, Chief of the Signal Corps of the 
French Army, who also said that it was 
expected to arrange soon a radiophone 
service between Paris and London, so that 
any subscriber to the telephone service could 
talk with a correspondent in London, or on 
a ship or airplane during the trip from 
France to England. 
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AMATEUR TRANSATLANTIC 
TEST. 

Since the beginning of the tests carried 
on by the A. R. R. L. between this country 
and England. it has ben reported that 26 of 
the American amateur stations were heard 
in England. This report was sent by Paul 
Godley, representative of the League in 
Scotand, who, with Mr. P. R. Coursey. 
Editor of the Radio Review, verified the 
reception of the messages by the English 
amateurs. 

This is for American amateur radio a 
wonderful achievement, showing the effi- 
ciency of some of the amateur sets, which. 
with r -k.w. of power, succeeded in spanning 
the Atlantic, a feat which formerly required 
fifty times that power. The complete re- 
sults of these interesting aviateur Trans- 
atlantic transmissions will be given at r 
later date when all the details are known. 

To this day 26 stations have been heard 
in England, but it is expected that more 
will succeed in reaching the other side. 

PREPARED RADIO MEASURE- 
MENTS WITH SELF COM- 

PUTING CHARTS. 
By Ralph Batcher. 

A large amount of radio equipment is 
constructed by amateurs with the cut and 
try method, and even the commercial and 
engineering fields are not free from user: 
of this method. An English textbook on 
higher mathematics states that "Good guess- 
ing is a tine art," but not every radio ex- 
perimenter is an artist, so there is a field 
for a book that is devoted entirely to sim- 
plifying the methods of determining elec- 
trical and geometrical constants for radio 
instruments and appliances. 

The charts included in this book repre- 
sent formula that are apt to occur in or- 
dinary radio computations. Some of these 
have doubtless been neglected on account 
of their relative complexity heretofore, but 
it is hoped that with a simplified method of 
obtaining a solution they will become more 
valuable. 

Charts of this type have not been used 
extensively heretofore in the radio field, 
although a few have hen designed and 
published. They are designed to eliminate 
all mathematical work, except in a few 
cases when it is necessary to c\aliiate sim- 
ple ratios, and require ne special equipment 
except a straight -edge or ruler. Igor this 
purpose a draftsman's transparent trianglr 
is desirable. 

The method of operation for an equation 
with three factors is to lay a >.traight -edgy 
across two scales at points corresponding 
to the known values and the answer is in- 
dicated where the same straight line inter- 
sects the third scale. This same principle 
is extended for charts containing four or 
more factors. The method is specifically 
described with each chart. 

It should be noted that while the descrip- 
tion may call for a "line" between two 
points, and illustrative examples show such 
a line, it is unnecessary in most cases to 
actually draw such a line in with a pencil 
if a transparent straight -edge or stretched 
edge is used. 

The accuracy of these charts is above 
the accuracy with which the various factors 
that enter in the formula can he meas- 
ured with ordinary means, and will give the 
answer to any radio problem without op- 
erations, thus giving the answer in a mini- 
mum of time. 

This book, which fills a long -felt need, 
represents a great amount of work and will 
certainly be welcomed by the radio engineer 

(Continued on page 673) 
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A Radio Control System 
By AUSTIN RIU 
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ISHALL describe in this article a 
radio control system which I designed, 
for the control of a submarine while 
on or under the water. This system 
embodies a special feature which shall 

be described in a future issue of RADIO 
NEWS, being in itself an interesting nov- 
elty. 

It is well known that, while submerged. 
it is possible to receive radio signals on 
board a submarine. This is used in the 
present invention to control the ship while 
under the water. In order that the sub- 
marine be not controlled by other stations 
or accidentally by static, very sharply tuned 
circuits are used. At the transmitter, Fig. r, 
a controller system is used, which con- 
sists of a dial A, bearing in front of each 
point the name of the control correspond- 
ing to this particular point. A pointer fixed 
on the shaft indicates which point the 
switch blade is on, and a handle mounted 
on a shaft allows the operator to switch 
quickly the blade on any of the points. 
This system moves constantly in a clock- 
wise direction. 

Each time the blade of the switch comes 
in contact with a point, it closes the pri- 
mary circuit of the transmitter and one 
emission of waves is radiated by the an- 
tenna. After each control, the switch blade 
should be returned to zero. These emis- 
sions act upon the receiver insftalled 
aboard the submarine and operate the 

proper control, as may be understood by 
looking at the diagram of the receiver, 
Fig. 2. 

At each impulse received in the antenna 
of the submarine, the receiving set closes 

FIG,1 

Connections from the controlling device to the 
transmitter are shown here. 

a relay circuit which, in turn, completes 
the circuit of the battery B, in which is 
inserted the winding of the electromagnet 
E, and a small electric motor M, which 

consequently runs 

This drawing of the inside of the controlled boat shows 
the arrangement of the apparatus with their control num- 

bers corresponding to the relays. 

as soon as the cir- 
cuit is closed and 
the amrature L is 
attracted by the 
electromagnet E. 
These two opera- 
tions are simul- 
taneous and pro- 
duce the following 
effect : First, the 
speed regulator 
CR, run by the 
motor, pulls back 
the contact P, pro- 
ducing a gap in 
the circuit of the 
control relays ; and 
second, the spring 
supporting a finger 

Fig. 2 above shows the distributor and time 
device of the radio control system which is 
shown in detail in Fig. 4 on the left. Only 
one stage of amplification is shown for clear- 
ness in the receiving circuit. 

mounted on the armature L, pulls the 
ratchet wheel G the length of one tooth, 
moving the switch blade H from one point 
to another. 

The inertia of the centrifugal speed regu- 
lator makes it run for a few seconds after 
the current in the motor is cut off and 
allows the conta :t breaker P, to complete 
the circuit only when the switch blade H, 
is on the proper point, for during the time 
that it passes over the other point, the 
motor being supplied by impulses, keeps the 
regulator running and the contact P. open. 

The operation of this system may be 
better understood by referring to the gen- 
eral hook-up in Fig. 4, showing the com- 
plete receiving system on board the sub- 
marine. For instance, if it is desired to 
start the submarine, and supposing the 
blade of the selector is on the position 
shown in Fig. 4, it would require six dots 
sent by the transmitter to move it to the 
proper point. The functioning of this is 
as follows : 

The impulses received in the aerial are 
detected and amplified by the proper in- 
struments and operate a relay R, closing 
the circuit of the local battery operating 
the motor and the electromagnet, as ex- 
plained previously. If six dots are sent, 
the spring supporting the finger will move 
the ratchet wheel six teeth and bring the 
blade in contact with the upper center 
point, completing the circuit of the battery 
B, which energizes the electromagnet M, as 
soon as the contact P closes the circuit. 
This results in the closing of the motor 
circuit by the armature S, which, being at- 
tracted to the left, closes the circuit. The 
operation of all the other relays is simi- 
lar. 

The various controls operated aboard the 
submarines are, from left to right: 

I. Motor start. 
2. Motor stop. 
3. Diving rudder down. 
4. Diving rudder horizontal. 

(Continued on page 671) 

FIG. 3 
Hook -up of the transmitting apparatus by means of which the 

radio- controlled boat is operated from a distance. 
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Who's Who in Radio 
No. 12 VALDEMAR POULSEN, D. Sc., D. Ph. 

DR. POULSEN was born in Copen- 
hagen, Denmark, November 23, 
¡86g. He studied at the Univer- 
sity of Copenhagen from 1889 to 
1893 and entered the Technical 

Department of the Copenhagen Telephone 
Co. in that same year, where for a number 
of years he superintended the electrical 
testing operations. He colaborated with 
Professor Pedersen for many years and 
carried on extensive researches in telephony 
and telegraphy. He was a member of the 
Board of the Telegrafonen, Ltd. (Poulsen 
Patent), from 1902 to 1916. He joined the 
Board of the Dansk Telegrafonen Fabrik, 
Ltd., in 19o9 and that of the Poulsen Wire- 
less Telephone and Telegraph Co., U. S. A., 
from 1909 to 1911. 

Dr. Poulsen's researches along the radio 
line were especially on continuous wave 
transmission and reception. He designed a 
system of radio telegraphy and telephony 
using arcs burning in different gases as a 
source of high frequency oscillations and 
succeeded in developing a practical system, 
which was used in commercial stations. The 
reception was effectuated by means of the 
Poulsen tikker and the signals registered on 
the telegraphone, which operates on the 
electromagnetic principle and is well known, 
being still used at the present time under different forms. 

Dr. Poulsen was one of the first to ex- periment with radio telephony; he used his arc as a source of continuous waves and devised several means of modulating the 

Dr. Valdemar Pouleen 

output. He particularly raised the arc to the status of a practically operative gen- erator of radio frequency energy by placing 
the entire arc in an atmosphere of hydro- 
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gen, or a hydrocarbon vapor, using a car- 
bon electrode for the negative side and a 
copper anode for the positive side. Ile 
also improved the functioning of the arc 
by rotating slowly one of the electrodes and 
placing it in a strong magnetic field ; ex- 
cept for certain constructional details, this 
is the Poulsen arc of today. 

As early as 1906, he established radio- 
phone communications over a distance of 
t)oo ft. using antenna only 15 ft. high. In 
1907, with a regular equipment, communi- 
cation was established between Esbjerg and Lyngby, a distance of 170 miles. The an- 
tenna height was zoo ft., the wave -length 
1,200 meters and the antenna power .loo 
watts. A little later, phonograph music 
sent from Lyngby was heard in Berlin, a distance of about 300 miles, although the modulating system did not allow the whole output to be modulated. The intensity in 
the aerial, during these experiments, was 
tS amp. 

Dr. Poulsen holds the medal for merit 
in gold, with crown. IIe is a fellow of the Danish Society of Science and he received, 
in 1900, the Grand Prix of the Interna- 
tional Exhibit in Paris. Among his pub- lications may be mentioned : "A Method to Produce Undamped Oscillations and Their 
Use in Radio Telephony," also a book, "The Wireless Telephone." He was of- ficial reporter at the International Con - gress of Electric Applications in Torino, Italy, in 1911, and at Copenhagen in 1912. Dr. Poulsen is a member of the American Institute of Radin Engineers. 

Faults of the "Q" List 
By W. T. BURFORD 

F most of the pub- 
lications of the In- 
ternational T e 1 e- 
g r a ph Bureau at 
Berne that pertain 
to radio, it can be 
said that they are 
compiled with scru- 

pulous accuracy and 
attention to detail. 
However, the list of 
authorized radio tele- 
graphic abbreviations 
issued under the service 
regulations of the In- 

ternational Convention, although admirably 
designed in many ways, is not beyond criti- 
cism in some respects. Such a list should, 
in order to fulfill its function, help to ex- 
pedite communication between all radio sta- 
tions and afford a ready means of over- 
coming the language difficulty in the trans- 
mission of messages, between stations of 
different nationalities, but experience in 
using it impresses one with its shortcom- 
ings and its redundancies. 

The addition of QTC to the list some 
time ago, and the cancellation of the inter- 
rogative form of QRU seems to indicate 
that whatever care was taken in the orig- 
inal compilation, little enough thought is 
applied to its amplification. QRU formerly 
signified, "I have nothing for you." As a 
question it stood for "Have you anything 
for me ?" and was one of the most fre- quently used abbreviations of the whole list. QRJ was used to signify "I have 
words (or messages) to transmit," and no- body experienced any difficulty in making himself understood. But the Berne Bureau steps in and duplicates QRJ with QTC, confuses the list, and certainly leaves us no better off. 

If the list is supposed to exist to facili- tate the handling of radio traffic, such ab- 
breviations as QRC and QSM only serve 
to encumber it. Meaning "correct bearing" 
and "true course" respectively, they are of purely navigational interest, and even in that respect are used only once in a "blue 
moon." They might well be discarded. If 
it is necessary for one ship to ask another 
his true course or bearing, it can be done 
by means of a brief message ; there are 
many questions of more frequent occurrence 
that are already omitted from the list. It 
is noticeable, by the way, that when direc- tion- finding stations first came into use, in- 
stead of slightly altering the meaning of 
QRC to make it fit the case and to let it serve a purpose at last, a new symbol was invented, and now we have QTE. QRG is another abbreviation of purely nautical in- terest. Why should an operator, or even a ship's captain, want to know what company (or line) another vessel belongs to, except as a matter of idle curiosity? Even then, Lloyd's register is available. If the ques- tion were : "What administration controls your radio equipment ?" it would be of great practical utility for abstracting purposes. 

As things are, however, this very necessary question has frequently to be asked of un- listed boats by means of a service message, while QRG remains totally unused. 
In suggesting the omission of these "nav- igational" abbreviations we are not unmind- ful of the fact that one of the main pur- poses of radio is to aid navigation, but these do not aid it because, through desuetude. they cannot be readily called to mind by any operator. For the same reason the distress call was changed from the original CQD to SOS; being so rarely used, its form had to be simplified in order to prevent its being forgotten. QRD and QRF would fall in 

the same navigational category if it were 
not for their being frequently used in giv- ing or asking for a TR. A TR being a routine message, QRD and QRF are thus used to facilitate traffic ; they are never 
used to direct the movements of a ship. QRB is also of use in TR's, besides which it is of service occasionally between land stations. 

QSW and QSX, referring to increase and decrease of spark frequency, are sel- dom, if ever, used and would never be missed if they were omitted from the list. The list is deficient, in spite of its re- dundancies. Among the defects that all operators cannot have failed to recognize, none is more conspicuous than the absence of any means whereby one may briefly ask for repetition of part of a message. We 
find operators here and there overcoming this difficulty by various devices. To get the repetition of one word, "WA -," or "WB -," is sometimes used, meaning "word after -" and "word before (another word) respectively. This method is good enough, provided the operator at the other end understands it, but it can never become general until a proper Q ab- breviation is officially provided to indicate in all languages what the letters "WA" and "WB" stand for in English. To ob- tain the repetition of more than one word, it is the custom of some operators to say, "GA -;" , stop - ;" others, "UD - to 

and still others (especially somq Japanese operators) use QTA and get the whole message repeated for the sake of a word or two, and it often happens that the particular word they want is again jammed; then they QTA once more. 
Now and then it happens that owing to the delay in receiving supplements to the (Continued on page 668) 
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A 150- 20,000 Meter Receiver 
By D. R. CLEMONS 

These Photographs Show the Front and Inside Views of a Universal Receiver Which May be Built by the Amateurs Wishing to Receive Short and 
Long Waves With a Single Apparatus. With a Good Aerial and a V.T. Detector, This Set Will Bring in Distant Arc and Spark Stations. 

SEVERAL months ago RADIO NEWS 
published a brief article concerning 
a receiving instrument for 15o to 
20,000 meter range. Since then it 
seemed that more detail on this in- 

strument would be desirable to those in- 
tending to apply this design. A brief re- 
view of the circuits and illustrations will be 
given. 

A very simple electrical circuit is used ; 

being merely an inductively coupled receiver 
sharply adjustable on all wave -lengths. Any 
section of inductance not required for any 
desired band is effectually disconnected from 
the electric circuit by inserting plugs into 
the jacks shown in the illustration. A four - 
spring key switch is provided for con- 
necting a .0015 mfd. variable con- 
denser in series or parallel with the 
primary circuit. A sketch shows the 
manner in which the primary and 
secondary loading coils are mounted. 
Nine large stagger -wound inductances 
of 4 millihenrys each are employed in 
the primary, while five similar coils 
are used in the secondary circuit. A 

primary coupling coil of .5 millihenry 
is axially mounted to rotate in the 
lower end of a large secondary unit 
of II millihenrys. Two sections of 
banked winding are wound about this 
tube, the lower portion being tapped 
at progressive values for lower wave- 
lengths. A feed -back, or tickler coil, 
acts directly into the upper portion of 
this secondary unit. For very long 
waves, inductances may be added by 

moving this secondary plug, which 
also places a condenser of .00t mfd. 
across the necessary inductive cir- 
cuit. An adjustable condenser in 

steps of 0005, .0015 and .0025 mfd. 
is included in the set to by -pass plate 
currents independently of the tube 
used when receiving continuous 
waves by the autodyne method. 

Important circuit features that 
may not be easily understood are 
shown in the diagram. The primary 
coil and all loading coils are seen to 

be in series, normally; but different 

values of inductance may be included by 
inserting the plug in one of the jacks which 
also disconnects all unused units. These 
jacks are single circuit closed type. Re- 
moval of the plug allows the springs to 
make contact, closing the electrical circuit 
through them. One spring should be con- 
nected directly to the metal jack frame. A 
plug consists of a metal sleeve terminating 
in an insulated ball -tip which lifts away 
one spring, and the sleeve makes direct 
contact with the frame of the jack. The 
lead to the plug is soldered to the sleeve. 
but the ball -tip is not in circuit, and serves 
to disconnect the unused portions of induc- 
tance. It is imperative that connections to 
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springs and frame be made as shown in 
the sketch, which method gives greater con- 
tact area. 

The small primary coil is used alone up 
to 450 meters. The first primary loading 
coil is tapped at 12 values for carrying the 
tunes through the commercial bands when 
used with the primary coupling coil. As 
the loading unit is combined on long waves, 
the builder must connect them so that all 
fields add, i.e., the direction of electric rota- 
tion must be continuous through all the 
windings. 

Nine coils are required for the primary, 
one of these being tapped at 12 points. All 
are otherwise alike, although identical turns 
in each are not important. Five similar coils 

are made up for the secondary. By 
using a miter -box, a 2/ -inch rolling 
pin is cut into 14 discs, each 34" thick. 
A /" strip of paper is wrapped about 
one disc and the point of overlap is 
marked. A line along the strip cen- 
ter is subdivided into II points, as 
shown in sketch No. 3. This strip is 
wrapped about each disc and the 
points marked through into the wood. 
Holes are then drilled into the discs, 
after which wooden pegs are set into 
position and glued to strengthen the 
frames which then appear as in Fig. 
4. About one gross of meat- skivers 
will he required for all frames. 
Skivers are wooden pegs about 3/16" 
thick used for pinning meats in mar- 
kets, where they may be had cheaply. 
Nine such frames are wound with 
No. 24 single cotton wire. The frame 
is turned slowly as the wire is stag- 
gered to the right and left of the 
pegs until a depth of 2'" is reached. 
Protruding pegs are then cut off and 
the entire coil heavily varnished with 
insulating material. One of these nine 
coils is tapped at 1I points and 
mounted directly behind the panel, as 
No. I in Fig. 5. All coils are then 
mounted upon two brass tie -rods 
passing through the discs as shown 
in Fig. 5. The entire grouping is 
shown in the diagram of connections. 
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Details of 

F /G. 6 
Mounting of the Coupling and Tickler Coils on 

the Main Inductance. 
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Diagram of Connections for the 150-20,000 Meter Receiver. 

Five secondary coils are wound up in a 
similar manner with No. 26 single cotton 
to a depth of 2g" each. None of these sec- 
ondaries are tapped. 

A large bakelite tube 4" in diameter and 
71/2" long supports two bank wound sec- 
tions of secondary inductance, as shown in 
Fig. 6. The manner in which the smaller 
tubes are rotated is not important, and this 
feature may be left to the builder. Fig. 6 

shows the method 
used here. Two 
bakelite brackets, 
cut to conform to 
the tube surface, 
are used to mount 
the tube before the 
panel, as shown at 
D in Fig. 6. Both 
tickler and pri- 
mary are rotated 
by tea" rods oper- 
ated from the panel 
front. Brass sup- 
ports are used on 
each mount, the 
outer support be- 
ing of sheet brass 
bent to fit the in- 
terior of the tube 
where it is held by 
small screws as at 
F in Fig. 6. A 
short length of 
rod projects out- 
ward and termi- 
nates in a rather 
stiff phosphor 
bronze spiral 
spring which pro - 
vides a friction 
bearing to hold the 

tubes securely in and adjusted position. 
The two sections of secondary arc wound 

separately, the lower coil A being carefully 
tapped for overlapping bands of wave- 
lengths. No. 24 single cotton is two layer 
bank wound on this tube. Taps on coil A 
on the 8th turn for 150 meters; also on 20, 
40, 6o, go,, 120, 160, 200, and so on. Such 
coils are wound by tying a cotton cord 

F/G.4 

c- -- - 

119a -S 
,ll l i i nmu l3 .. 
6 'if 

F/G.5 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

F/G.3 

599 

=-oD0/5 
0W5 

ó 
_ 
2,.00/5 

o ol 

F/G7 

:OOaS 

The Method of Construction and Assembling of the Basket 
Type Inductance, and Fixed Condensers, is Clearly Illustrated 

in This Sketch. 

about the tube where the winding is to 
start and end, after which the entire outer 
winding. surface is covered with a heavy 
coat of mucilage. Small holes are drilled 
into the tube to receive and attach the ends 
of the windings. As winding progresses, 
the dry mucilage is dampened ahead of the 
winding which holds the wires securely. A 

(Continued on page 636) 

A Novel "B" Storage Battery 
By R. U. CLARK, 3d 

ADIO "B" batteries of the dry cell 
type have been improved to a state 
where they represent an excellent 
investment for ordinary use, but 
there are many cases where a high 

voltage storage cell is more satisfactory, 
especially in experimental work, and almost 
everyone likes to experiment, often at the 
expense of the standard dry "B" battery. 

Several types of high potential storage 
cells have been brought out during the past 
two years, but most of them are of conven- 
tional design and are inherently bulky and 
expensive, as well as fragile. 

The storage battery described here is the 
result of much experimenting, and anyone 
who undertakes the construction of this 
type can do so with the assurance that he 
is wasting neither time nor money. 

One of the greatest difficulties in making 
batteries of the kind just mentioned is met 
with in the selection of a suitable case or 
container. The integral type, incorporating 
all the cells in one piece is by far the best, 

This Shows How the Lead Plates May be Mount- 
ed, With Rubber Separators, Into the Holes 

of the Casting. 

This Cleverly Made "B" Battery is Very Cora 
pact and is Economical as it is Possible to 

Recharge it When Down. 

but generally the most expensive. Separate 
cells require racks, assembling, spacing, etc., 
and are the most expensive type in the long 
run. 

There are several styles of glass and pot- 
tery castings on the market today, in the 
form of flower holders, which make excel- 
lent "B" battery containers, one of the best 
types being shown in the first illustration 
submitted. This latter type is about 8" in 
diameter by from 3" to 4" deep, and is 
made with about 37 small wells for holding 
flowers separately. The cost new at retail 
is about $1, but slightly damaged pieces can 
be found for half price, which will do as 
well, and at wholesale, new holders can be 
bought for about 45c each, for the best 
domestic glass. Properly fitted, these con- 
tainers will make a powerful "B" battery 
of 75 volts which will last several years. 

The majority of the glass flower holders 
mentioned above are made with the wells 
open at both ends. although some of the 

more expensive imported types, which are 
also slightly larger, are sealed at one end. 
This need not worry the purchaser, how- 
ever, as the complete unit, of the open end 
type, can be sealed at the base in a very 
few minutes. To do this it is only neces- 
sary to heat the holder to about 200 deg. F. 
(as slowly as convenient) and then set the 
same in a shallow pan of melted tar or 
storage battery sealing compound of about 
the same temperature, and allow both to 
cool slowly. 

Some of the larger flower holders men- 
tioned above are made with a domed center 
and slightly larger wells around the inner 
portion, but as the plates are to be made all 
the same size, this slight inequality will 
not be noticed in the finished battery. In 
addition to acting as a draining surface for 
any overflowing cell, this dome -shaped por- 
tion brings the tops of some cells out of 
line with those which might otherwise shut 
their water -line out entirely from the side 

(Continued on page 638) 

The Completed Battery With Hard Rubber Sep- 
arators Between the Platee of Each Element. 
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The Construction of Lattice-Wound Variometers 
By ALLAN R. KENWORTHY 

F/6/ 

F/G.2 

F/G 3 

Variometers Wound as Honeycomb Coils Have 
Minimum Distributed Capacity and Consequently 
Give Best Results; Also, They May be Con- 
structed for Tuning Any Wave Length. The 
Above Figures Show the Constructional Details 

of Such Variometers. 

TIIE application of variometers to va- 
rious radio circuits such as are found 
in the wavemeter and the regenera- 

tive tuner, is too well known to require 
mention here. It suffices to say that their 
uniform inductance variation, and freedom 
from resistance due to sliding contacts, 
makes them a very desirable piece of ap- 
paratus. 

The one drawback of the ordinary vario- 
meter is the impracticability of construct- 
ing them to cover long wave -lengths. To 
do this requires the use of banked wind- 
ings which are not rigid and difficult of 
support. By using self- supporting lattice 
wound coils for long wave -lengths this dif- 
ficulty of construction is avoided. 

The first step in the construction of the 

va: iometer is the v finding of 
the coils which comprise the 
rotor and stator. As these 
may be wound to cover a va- 
riety of wave -lengths, the B 
winding of but one set of coils 
will be given in detail. The 
unilateral winding has been 
adopted, but should the con- 
structor desire to make use of a winding 
of another variety, data for it can be found 
in the back numbers of the Wireless Age. 
The precautions observed in the construc- 
tion of the coils as outlined below are ap- 
plicable to windings of any size and variety. 

The first thing to be observed is to have 
the inductance of the two windings as near- 
ly equal as possible. The inductance of 
each coil can be calculated approximately 
from the formula given below: 

.0008 a' N` 
L = in milhenries 

6a-ß 9t-{` iow 
where a.. is the mean radius of the wind- 

ing in inches, 
t.. is the depth of the winding in 

inches, 
w.. is the width of the winding in 

inches, 
.. is the total number of turns. 

Another method is feasible to determine 
when the inductance of the two coils is 
equal, and can be used by most amateurs if 
the proper precautions are observed. This 
method consists of using one of the coils 
and a variable condenser in conjunction 
with the proper detector, to tune in a sharp- 
ly tuned station, the wave -length of which 
you know to be fixed. At resonance a con- 
denser reading is taken and then the other 
coil is substituted for the first in the cir- 
cuit. The winding of this coil is then va- 
ried until the condenser reading is the same 
for a condition of resonance in the circuit. 
Care should be taken that all leads are 
equal in both cases and that the constants 
of the circuits, exclusive of the coils, re- 
main the same. 

/ Z 3 4 S 6 7 8 9 // /2 /3 /4 /5 /6 /7 /e /9 /' Z' 3' 4' 
A - 

Method of 
F /G.4 

Winding for the Static and Rotor of a Latticed 
Wound Variometer. 

A form is necessary for winding the 
coils and either of the two described may 
be used as the constructor sees fit. 

For one of these forms a block of hard 
wood is procured, of 2" in thickness and of 
sufficient size to permit a circular block, 3" 
in diameter to be cut from it. If it is de- 
sired, this block can be turned out on a 
lathe. The circumference of the 3" block 
is then smoothed off with sandpaper. Lines 
are then drawn %z" each side of the center 
about the circumference. These lines are 
to be used as guides for a series of rg holes 
which are to be used to hold the winding 
pegs. These holes are of sufficient size to 
allow the insertion of a 6 -penny finishing 
nail. Each line should have 19 of these holes 
equally spaced about it and the holes in one 
line should be exactly opposite those in the 
other. The holes should be bored to a 
depth of Y4". 

The other form which may be construct- 
ed will permit the winding of coils of a 
spherical form which will allow less clear- 
ance to be used between the rotor and 
stator forms, something which is highly 
desirable. 

For the construction of this form a 
wooden ball with a diameter of from 3" to 
4" inches should be obtained. Two rows 
of holes, i" apart, io holes to the row, are 
bored to a depth of 3d", about the circum- 
ference of the ball. The holes should be 
equally spaced and the holes of one row 
exactly opposite those in the other. 

Having completed either form, winding 
pegs are fitted in the holes. For these pegs 

(Continued on page 652) 

A Simple and Efficient Adjustable Condenser 
By ALFRED E. WHITBURN 

AS many amateurs do not wish to buy 
more variable condensers than are 
necessary, and it is difficult to con- 

struct them efficiently without a lathe, this 
form of adjustable condenser will be found 
very useful in the primary circuit of a re- 
ceiving set. 

The case is made from IA" cigar box 
wood well soaked in paraffine wax. The 
outside dimensions are 4" x 3" x W. The 
top, which is also the switch panel, is a 
piece of 143" ebonite. The seven -point 
switch has a seven - fingered blade in the 

Switch Poii7fs 

shape of a fan; this is easily cut from thin 
springy brass, by first drawing it on gummed 
paper, and sticking it on the brass, when 
it can be easily shaped with 
sharp shears. The knob con- 
struction is simple and efficient ; 

a brass screw with two thin 
nuts is required. The screw 
is put through the panel from 
beneath, and fastened with a 
nut. The other nut is soldered 
to the switch blade, which in 
turn is fastened to the i" knob 

,/ 
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This variable condenser 
adjustable by steps will 
be a useful addition to 
your receiving set. Such 
condensers may be used 
in the aerial circuit to 
shunt the phones, etc., 
and to increase the 
wave -length of tuning 
coils or loose coupler. 

PArAfie Wax 
,,,n,1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

Con<Jenser 

with 
knob 

two small screws. To assemble, the 
is screwed down on the projecting 

(Continued on page 652) 
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ExPerimenting With Amplifiers 
e-DiaphrAgms 

To Receiver 

Mica Washer - " 

.Z / oo/ 

/76. 3 
Here is an Unusual V.T. Hook-up, Having in 
the Grid Circuit a Condenser, One Armature 
of Which is the Diaphragm of the Receiver. 
When Vibrating, the Distance Between the 
Plate is Changed, Varying the Characteristic 

of the Circuit. 

61)- 

.r RYING to get off the old beaten track 
the author set to work to devise sev- 
eral new types of amplifiers which 

of course did not work to perfection, but 
certainly started a new line of thought on 
amplification. 

In the first drawing, Fig. I, the reader 
will note that an ordinary receiver is 
mounted on the stand with an old telephone 
transmitter. An "E" mandolin string was 
then soldered from the diaphragm of the 
receiver to the diaphragm of the transmit- 
ter. The transmitter was so arranged that 
it could be given a slight sideward move- 
ment in order to adjust the tension of the 
mandolin connecting wire. The receiver was 
connected in the audion receiving plate cir- 
cuit as is customary, while the transmitter 
was placed in series with a 22.5 volt "B" 
battery brick, a 75 ohm telephone receiver 
and a 400 ohm potentiometer. 

STATIC DOES NOT RIDE THE WIRE 
At a critical adjustment of the wire ten- 

sion the signals ride the wire to the trans- 
mitter more faithfully than the vibrations 

THE apparatus, as shown by the skele- 
ton drawing, consists primarily of 
two magnets, A and B, mounted in 

a hard -wood block, C. These two magnets 
are connected to a hand key, vibroplex, or 
other means of excitation. Their windings 
can be either in series or multiple, the for- 
mer method requiring less auxiliary cur- 
rent, the latter being speedier in action, and 
their dimensions, too, and size of wire are 
determined by the local current available. 

The core of magnet A is a solid iron rod 
of medium hardness, encased in a copper 
tube. The core of B is of laminated soft 
iron strips. The core of A must be made 
adjustable longitudinally by means of the 
blunt pointed wood screw as shown. The 
end of the laminated core of B is filed true, 
and to it is sweated a heavy contact, shown 
at E, which is met by a similar contact on 
the iron armature, D. These contacts 
should be of coin silver, two dimes being 
excellent. The very greatest of care should 
be taken to align them properly before sol- 
dering. Any slight unevenness resulting 
can be removed with a thin flat file after 
the instrument is completed. It is vitally 
important that this phase of the work be 
carefully done. 

The armature, D, is supported before the 

By RAY DIO 

caused by the static clicks. It 
is possible to construct such an 
instrument with very delicate 
adjustment of the wire tension, 
and thereby tune the instru- 
ment to the frequency of the 
vibrations imparted by the re- 
ceiver diaphragm. This would 
naturally permit a 5oo -cycle 
note to easily travel over the 
wire and likewise easily block 
out the lower frequencies 
caused by static. 

This instrument was first 
constructed with the object of causing am- 
plification in the secondary or transmitter 
circuit where a local battery supply is fur- 
nished ; however, it became evident quite early that it could be adapted for a still better purpose. Weak signals from Arling- 
ton on the spark are a little weaker on the secondary side ; however, as the volume of the sound increases at the receiver dia- phragm the secondary circuit begins to show signs of amplification. 

ANOTHER TYPE 
In Fig. 2 I show another type of instru- ment designed to amplify the signals. This one proved less efficient than the first type. There are some possibilities of making such an amplifier if one had the time to experi- ment enough with it. At times great mag- nification of the incoming signals was had, but this was only for a fraction of a second 
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FIG/ 
Something Interesting to Investigate. A Mandolin String Connecting the Diaphragm of the Receiver to a Microphone, Transmits the Vibrations From One to the Other. 
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F/G 2 Another Method of Amplification Using the Microphone Principle. 

A Relay Kev 
By PAUL G. EDWARDS 

two magnet cores by a steel pin set in a short section of brass rod. It is necessarily square in cross section, and carries a light brass spring pinned on either side of the center. 
Two steps, F and F', equipped with lock - nuts and held to the base with screws, meet the armature and spring respectively. The remaining set of connections is brought, one to the core of magnet B, and the other to the armature by a small piece of flexible lamp cord not shown in the illustration. Ir should be soldered near the axis. Connec- 

tion should not be made to the armature 
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For You Fellows Using Spark Transmitters, This Relay Key Should Have Some Interest, for 
You Can Build One Yourself. 

and it could not be held in adjustment. If 
some one can arrange this device so that it 
will work continuously as it does for the 
fraction of a second his fortune is made. 
In this instrument the same receiver was 
used. A small piece of "E" mandolin string 
was soldered to the center of the diaphragm. 
This was caused to rest on a small pellet 
of polished carbon. The receiver case, 
which is in contact with the diaphragm, is 
in series with a 75 -ohm telephone receiver, 
22.5 v. "B" battery and a 40o -ohm poten- tiometer as shown. 

VARIABLE GRID CONDENSER TYPE 
In this type the author went quite a dis- tance off the beaten track and constructed 

an amplifier which deserves lots of atten- tion on the part of experimenters. 
This type offers lots of room for im- provement, which can easily be brought 

about in due course of time. By referring 
to Fig. 3, you will note that a variable grid condenser has actually been constructed in the receiver itself. When the incoming sig- nals vary the position of the diaphragm nearest it, the distance between the two condeuser plates are varied. 

The second audion circuit is a peculiar 
one. It must be arranged so that the iron 
core transformer feeds back into the grid- filament circuit, causing the bulb to howl, 
squeal, etc. The filament is adjusted to the point where the tube is on the verge of squealing. The incoming signals varying 

(Continued on page 664) 

supporting post, as this arrangement is not satisfactory for the high amperage the key is designed to carry. A condenser of about 
i2 mfd. should be shunted across the con- tact binding posts to absorb the spark. This completes the mechanical construction, the size of the various parts being left to the discretion of the builder. 

The operation of this mechanism is de- pendent upon the peculiar construction of the cores. When an impulse from a hand key or vibroplex actuates the two magnets 
A and B, in series or multiple, the laminated 
core of B builds up magnetism quickly and 
closes the contacts at E, while the copper sheathed core of A is slow to magnetize, 
and fails to attract the armature until it is already held by magnet B and out of range. 
When the current ceases to flow through the magnets, the laminated core loses magnet- 
ism readily and releases the armature al- 
most instantaneously, while the copper 
sheathed core loses magnetism slowly and 
pulls the contacts apart with a much quicker 
break than could be had using spring re- 
lease alone. Practically the sole purpose of 
the spring shown is to prevent vibration of 
D when in "open" position. The core of 
A should be adjusted so that it does riot 

(Continued on page 636) 
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The C. W. Transmitter 
By F. C. ESTEY 

This Type of C.W. Set, Although of Amateur Make, Has a 
Commercial Like Appearance. It is of Good Design and 
Should Appeal to Those Who Intend to Build an Envoient 

Transmitter of Medium Power. 

NTERING the radio room, directly 
opposite the door is the panel trans- 
mitter and to the left of this is 
the control switchboard carrying 
the 1 to-volt city power lines with 

volt meter and ammeter and switches for 
throwing the 1 io -volt line onto the high 
voltage transformers and the filament heat- 
ing transformers ; there is also a switch for 
throwing this current onto the battery charg- 
er, and a combination plug so that an elec- 
tric soldering iron or portable lamp can be 
plugged in without disturbing the lights in 
the room. There is also a special Dubilier 
protective device on the back of this switch- 
board, and all of the wiring to and from 
this board, as well as the wiring in the 
radio room, is in B. X. cable. 

Running at right angles to this table is 
another that has the receiving set, the 
changeover switch and key; the operator 
sits so that the receiving set is directly in 
front of him and the control switchboard 
and transmitter are at his right, while at 
the left an Underwood typewriter swings 
out, for copying . The receiving set con- 
sists of a short -wave with coupler and vari- 

.ometers on the bottom of a 1o" x 15" panel, 
while at the top a three -coil mounting and 
two Clapp -Eastham balanced condensers 
are used for long waves with two anti - 
capacity switches for changing the antenna 
condenser from series to parallel and long 
to short waves, another panel to" x is" con- 
tains a detector and three -stage amplifier. 

Under the bench containing the transmit- 

ter is the aluminum rectifier 
and the high voltage plate 
transformers, also the battery 
charger and the storage battery 
for the receiving set. 

Aerial and ground leads run- 
ning in the station are of cop- 
per ribbon supported on elec- 
trose insulators; a pair of 
Baldwin receivors completes the 
station and the only noticeable 
noise when transmitting is the 
click of the key. 

THE C.W. TRANSMITTER 
Naturally t h e first thing 

about the transmitter is the 
panel and if bakelite was given 
as a prize with every audion 
tube, we would all use inch 
thick panels ; however, the cost 
of the panel will not be the 
only thing to consider, as cut- 
ting out the many meter holes 
means a lot of work and the 
thinner the panel the easier it 
will he to work it. A panel 
t9" x 38" was used in this set 
without any too much room, 
one -quarter inch bakelite is 
thick enough, if properly sup- 
ported. 

No holes for meters and 
other instruments are made un- 
til everything going on to the 
panel is drawn thereon with a 
lead pencil ; it is much easier 
to erase or move a pencil mark 
than it is to try ;o change a 
hole already cut into the panel. 

l ive holes are drilled through the panel, 
equally spaced on each side, t" in from the 
edge, also one hole in the top and bottom 
I" from the edge and in the 
center of the panel. 

A frame of wood 3" wide 
and t" thick is made, 18" by 
37 ", and I2" from the top, also 

1 from the bottom another 
piece is put across this form 
like a partition. The panel can 
either be screwed against this 
or an insulator used as a spacer 
between the panel and the 
frame under each screw. The 
latter is the better way, be- 
cause it leaves a space for any 
wires running up or down the 
panel without having to drill 
through the shelves or parti- 
tions. An angle iron frame 
with legs 18" long will sup- 
port this panel 6" above the 
bench and will make sufficient 
base for the set. This frame 
is screwed to the wooden 
frame. 

Three bakelite shelves can 
now be cut to fit onto the two 
partitions and the bottom ; it 
may become necessary to cut 
out wood braces to put under 
each shelf, as shown in the 
picture, or, wooden shelves can 
he used. The four -tube bases 
are mounted on the back edge 

at lAPo 

of the top shelf, together with the grid 
leak and grid condenser and a small safety 
gap for each tube. The grid relay with 
one mfd. shunting condenser is also put on 
this shelf and as the relay is set up to 
about a t" movement, there will not be jar 
enough to bother the tubes. On the panel 
directly in front of this shelf is the radia- 
tion meter, the plate milliammeter and the 
grid milliammeter are set in place also the 
tuning inductance and tickler coil. These 
are both of pancake type and hinged to the 
front panel like the oscillation transformer, 
used on spark sets ; this inductance is made 
up of 25 turns of /" x I/32" copper rib- 
bon wound in slots cut into eight pieces of /" x /" bakelite, 3/16" is left between 
turns. Both inductances are the same. 

On the middle panel the two Acme 150- 
watt filament heating transformers are 
placed, also the by -pass condensers, two 

mfd. and r mfd. On the panel is front 
of this shelf are the controlling knob and 
dials for the variable condensers and in this 
particular set a double pole double throw 
switch is used to throw in either a o-5 or 
o-Io thermo couple ammeter. Four rheo- 
stats are used, one for the filament of each 
tube. This is absolutely unnecessary be- 
cause a rheostat in the primary side of the 
filament heating transformers is now used 
and is to be recommended. 

On the lower shelf the filtering condens- 
ers, the two I54 henry double choke coils, 
the modulation transformer and five -watt 
tubes are mounted, also the filament heat- 
ing and plate transformer for the two 5- 
watt speech amplifier tubes. The gril chop- 
per is mounted on the wall directly behind 
the top shelf ; this is done to avoid unneces- 
sary vibration in the tubes. 

Two plate voltage transformers and the 

Here is the Complete Transmitter, Including the Transform- 
ers and Electrolytic Rectifier In the Back View of the 

Panel May be Seen the Four 50 -Watt Tubes. 
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rectifier leave the necessary materials 
for such a set complete, except for 
the filament voltmeter and filament 
ammeter and binding posts, which are 
mounted in front of the bottom shelf 
together with the filament control 
rheostats for the five -watt tubes. Two 
anti -capacity telephone switches are 
also installed for changing from 
phone to C. W., but the set will not 
be used as a phone until after the 
Transatlantic tests. 

The rectifier is the thing most peo- 
ple have trouble with and the trouble 
usually is that they buy just plain 
aluminum and get an alloy which 
never really works properly; care 
should be taken to secure pure alu- 
minum (at least 99 %) sheet, " 
thick, and cut it into strips i" wide 
and 6" long; bend back one end I" 
at right angles, but drill a tá" hole 
through it first, .%" from the end. 
Cut and bend the necessary number 
of lead strips the same way, 24 of 
each are enough. Forming these is 
a costly and hard job for the inex- 
perienced and the writer is one of 
them ; however, previous experience 
with aluminum taught me that it has 
a very high resistance surface and 
this should be removed, accordingly 
a cup of potash was dissolved in two 
quarts of boiling water and a little 
ammonia and a few drops of vinegar 
were added, making a solution that 
will eat off this surface in about two 
minutes. Drop the aluminum pieces 
in, all at once, and after a few min- 
utes run hot water into this until they 
are thoroughly rinsed. 

By taking one lead and one alu- 
minum and putting an 8/32 screw 
through the hole in each and putting on a 
nut, the section, or element, for each pair 
of jars is neatly assembled as shown in 
the photo. Then 24 one -pint preserving 
jars are fitted into a rack and into these 
is poured a solution of borax and water, 
as much borax as 15 quarts of water will 
dissolve, or a little less than two pounds. 
Let this thoroughly settle before filling the 
rectifier jars and then turn on the voltage 
from the plate transformer. 3o amp. fuses 
will not hold, unless a heavy resistance is 
used in series with the supply lines; the 
plates will gradually form ivy decreasing 
the resistance until finally two transformers 
in parallel will only draw two amps. When 
not loaded, in putting two transformers in 
multiple, care must be taken as the pri- 
maries al-e not always wound in the same 
direction, and after the primaries are in 
multiple, trouble may be experienced on the 

The Aerial at Station 'ATV is of Unusual Design and is Wel 
Adapted for C.W. Work. The Disposition of the Wires is 
Ideal and Gives Maximum Radiation in the Aerial Counter- 
poise Circuit Used with the Set Described in This Article. 

secondaries. My plate transformers have 
the primary leads crossed and secondary 
leads parallel, while the filament transform- 
ers are the reverse. 

The two Clapp - Eastham variable con- 
densers are standard laboratory type ex- 
cept that they were taken apart and two 
;pacing washers used between each plate : 

this will also require special cases and will 
reduce their capacity to one -half, but after 
they are immersed in oil they will come 
back to about .0025; one is used in the 
tickler circuit and the other in series with 
the aerial. 

Once this set is finally assembled and 
ready to try, it is a good idea to drive every - 
one out of the station and tune alone. Use 
only one tube and low plate voltage until 
radition shows on the required wave. Once 
the point is found where the set starts ra- 
diating, adjusting will show what needs 
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Complete Hook up of Mr. Estey's 200 -Watt C.W Set. The Filaments Are Supplied With A.C. 
and the Plates With the Same Current, Stepped Up and Rectified. 

changing better than the experience 
of any one set will show. The tickler 
condenser is very critical in adjust- 
ment and the plate tap is also critical. 

In the first week of operation the 
following stations have been worked: 
t r\ \V, Hartford, ford, Conn. ; 21.D, New 
cork; 3ZA and 3AQR in Pennsyl- 
vania; 3MO, Richmond, Va. ; 4BY, 
Savannah, Ga. ; BU K, Cleveland; 
OVA, Owensboro, Kentucky ; and 
9AJA, Chicago, Ill. How many have 
heard the station is not known, as the 
call letters are not listed, and only 
two tubes have been used with a ra- 
diation of only seven amps. on a 
t hermoammeter. 

THE ANTENNA 

The fact that most of us are 
cramped for space to build just the 
kind of an antenna we would like, is 
excuse enough to justify the writer 
in building this one. The good old 
days of FBD, when I had two masts 
120' high and 350' apart, are all over 
for two reasons, first, such an aerial 
would be useless on aviateur waves 
and second, most of us have not 
enough land available on which to 
put an antenna. 

In constructing this aerial, a high 
center of capacity was the principal 
object and a yard only 72' square 
was a condition of affairs that had 
to be faced. Located in the residen- 
tial section of the city, about three 
minutes from the center, it was neces- 
sary to construct something that 
looked fairly good, or the neighbors 
would kick. Wishing to build a two - 
stall garage, this with a radio station. 
would use up much of the yard space. 

The mast is built in three sections each 
27 feet long; the lower section is 4' x 4' 
and the middle 3' x 4 ", while the top is 
3' x 3'. Four posts of 4" x 4" are set into 
the ground at each corner of the yard, and 
back guyed to a 6' harpoon guy anchor. 
The first thing to do after securing the 
necessary lumber is to get some water- 
proofing compound and thoroughly treat 
each piece, and while waiting for this to 
dry, it is a good idea to cut the guy wire 
up into 15' lengths and put in strain insu- 
lators, making up each guy wire to the re 
quired length before starting to raise the 
mast. 

Straps are the best proposition for hold- 
ing the various sections together and thee 
same straps, when properly made, make an 
ideal place to attach the guy wires. Take 
some 1 ¡" x /" strap iron and cut each 
piece 3' longer than the width of the mast 
four will be needed for each joint and two 
for the top of the mast and two more to 
hold the top set of guys. 

One -half inch from the end of these 
straps a hole about 3" in diameter and 
thoroughly countersunk on both sides should 
be drilled, for attaching the guy wires; two 
holes i r" in diameter and drilled on cen- 
ters Ç" more than the width of the mast 
will give holes for two '/" machine bolts 
for clamping the sections together. The 
only other drilling, and this is not absolutely 
necessary, will be two te" holes, about 1" 
from the edges of the mast and when each 
section is in place a small spike can be 
driven in, which will prevent the sections 
from slipping when under strain. 

The spreader at the top of the mast is 
made of four to' lengths of copper con- 
ductor pipe; four 3" ells are also used on 
the corners. After the square spreader is 
assembled the joints should be soldered; the 
spreader is 11' square when- assembled with 
the ells. This gives all the material ex= 
ceRting the bottom hoop, which is made of '/ copper tube about 3' in diameter, and 
where each wire is attached the hoop is 
flattened out and a hole put through to take 

(Continued on page 626) 
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Blazing the Amateur Radio Trail 
Memories of By -Gone Days When Spark Coils, Slide Tuners and Electrolytic Detectors Were in Style 

By OLD TIMER 

TAKE away the present radio laws, 
licenses, vacuum tubes, simple tun- 
ing apparatus, radio telephone and 
a few other characteristics of pres- 
ent -day radio and you are back to 

the pioneer days of radio. In time, it is but 
a dozen short years, but in wireless history 
it is an age, punctuated by a number of 
epochs or eras marking the wonderful de- 
velopment of the greatest hobby of all time. 

My first contact with radio was during 
the first electrical exposition in New York 
City. The center of attraction was the ex- 
hibit of the Marconi company, consisting 
of two simple stations for sending and re- 
ceiving messages back and forth across the 
wide floor of the old Madison Square Gar- 
den. Each station, which was mounted on 
an ordinary table, comprised a ten -inch 
spark -coil, a key, the necessary primary 
current supply, a magnetic detector, and a 
pair of telephone receivers, not to mention 
the huge aerial and the ground connection. 
Each station was in charge of a fastidious- 
ly dressed young man, with a very, very 
sagacious look. A buzzer would have been 
sufficient to span the short distance between 
the two stations, but then why use such an 
unimpressive device as a buzzer? The 
crashing purple sparks, jumping the large 
spark -gap, never failed to attract a large 
crowd of inquisitive persons. For that mat- 
ter, the operator at either end could read 
the signals by the noise of the other op- 
erator's spark gap -but I must not give 
away such secrets. It spoils the whole ef- 
fect, does it not? 

At any rate, that was my first encounter 
with radio, and whether it was the saga- 
cious and contented looking young men or 
the purple sparks that did it, I do not know; 
but from that time on I became a confirmed 
radio enthusiast. 

Somewhere I read about Marconi's early 
experiments with a coherer, and I imme- 
diately proceeded to construct one with a 
piece of glass tube, two solid silver wires, 
a couple of binding posts and an old box 
as a base. Not realizing the importance of 
a relay, I placed the coherer in circuit with 
a simple bell, arranged as a decoherer. The 
aerial consisted of one of the household 
pie tins, hanging at the end of a ten -foot 
wire that dangled from the fire -escape in a 
city apartment. 

Everything being in readiness, the great 
moment arrived. The whole family gath- 
ered about to hear the wonderful wireless 
messages. For one hour nothing happened, 
and one by one the members of the family 
drifted away to less interesting but more 
positive forms of diversion. Suddenly, 
thanks to constant coaxing, the bell began 
to ring. It was a signal, no doubt. The 
decoherer did not perform its function, so 
it had to be jollied along. But each time 
the coherer was restored to its passive state, 
the bell would again ring. Surely these 
were signals. 

Not Realizing the Importance of a Relay, I 
placed the Coherer in Circuit With a Simple 
Bell Arranged as a Decoherer. Then I discov- 
ered That Each Time My Neighbor Used His 
Hammer the Coherer Went Off. Hence My 
First Radio Messages Were Nothing More Than 

Hammer Blows. 

All the while I had failed to hear the 
loud hammering going on in an adjacent 
room, until finally it dawned on me that this 
radio outfit was a pretty sensitive affair 
after all, and that even a light tap on the 
box made it set off the bell. Then and 
there I discovered that each time my neigh- 
bor used his hammer, the coherer went off. 
Hence my first radio messages were noth- 
ing more than hammer blows. 

A short time later I went to the old car- 
bon grain coherer, with which I soon suc- 
ceeded in obtaining audible signals by mean, 
of a single 7; -ohm telephone receiver. If 
nothing else, the carbon grain coherer was 
the means of obtaining loud signals from 
nearby stations, but it did not bring in the 
stations outside of a 25 -mile range. 

Things progressed rapidly in radio, even 
in those early days. By 19088 we were all 
using electrolytic detectors. Most of us 
made our own. We purchased a short 
length of Wollaston wire- platinum wire 
with a silver coating -which we placed in 
a short length of glass tubing. The glass 
tubing was then placed in a Bunsen burner 
flame and heated to a bright red, so that 
the plastic glass could be slowly drawn out 
at the point where the wire lay. Then the 
glass tube become two pointed pieces of 
glass tubing, and the wire was firmly em- 
bedded at the fine tip of each piece. The 
next step was to cut the wire and take each 
piece of glass tube and grind the point on 
an oil stone, until the wire was absolutely 
flush with the ground glass surface, thus 
exposing only the actual cross -sectional area 
of the wire. 

The electrolytic detector then consisted of 
a simple cup holding the electrolyte, gen- 
erally consisting of one part of nitric acid 
to four or five parts of water, and the glass - 
encased wire dipping into the former. A 
very delicate potentiometer control had to 
be used for the local battery current pass- 
ing through the telephone receivers and the 
electrolytic detector. The action consisted 
simply of the decomposition of the electrolyte 
under the battery current flow, resulting in 
the formation of a thin layer of gas which 
finally insulated the delicate point and pre- 
vented the further flow of current. How- 
ever, with the reception of signals the in- 
duced current caused the thin layer of gas 
to be perforated, and restored the flow of 
current momentarily, only to have the gas 
again form and the current shut off. 
Obviously, the telephone receiver gave an 

audible indication of this action, thus re- 
sulting in audible signals. 

There was another type of electrolytic 
detector in which a bare platinum or Wol- 
laston wire was employed, barely dipping in 
a solution held in a carbon or platinum cup. 
At any rate, the electrolytic detector, back 
some dozen years ago, was considered the very last word in ultra- sensitive radio de- 
tectors. 

For transmitting, we amateurs of those 
days employed anything in the way of a spark coil, ranging from an old jump spark - 
coil that had seen service in an automobile, 
to a ten -inch spark coil of the home -made 
construction, soaked in an oil bath. For 
my part I made use of a 3 -inch coil and a 
large number of dry cells. Soon, to my 
dismay, the dry battery died down to noth- 
ing, for that 3 -inch coil seemed to have an 
insatiable appetite for current. So I re- 
sorted to an electrolytic interrupter and the 
house lighting current. The electrolytic in- 
terrupter consisted of a piece of heavy glass 
tubing in which was sealed a piece of heavy 
platinum wire. This interrupter was placed 
in series wth the induction coil primary and 
the source of current. The spark coil pro- 
duced a hot, flaming spark when operated 
in this manner; and with the proper ar- 
rangement of inductance and capacity, some 
23 miles could be covered with little trouble, 
even in those days when receiving sets were 
anything but sensitive. The only trouble 
was that the interrupter had a way of break- 
ing down right in the middle of a message, 
due to an excess of heat which caused the 
glass tube to crack or even melt. And then 
the fuses ! Time after time the house lights 
would go out as the consequence of the in- 
terrupter's pranks. 

The comradeship of radio in those days 
was quite marked. There were no radio 
laws, and we did more or less as we pleased. 
True, there were leaders among us who 
constantly warned us of the certainty of severe legislation if we continued to act as 
we pleased. An amateur might decide to 
work on óoo meters or zoo meters, as his fancy dictated. Or again, in most cases he 
did not know what he was operated on and 
cared still less. 

One evening I received a call from an amateur but a mile away. He asked me what power I was using, and seemed sur- 
prised at the loudness with which I came 
in. He invited me to call and see his outfit 

(Continued on page 64o) 
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The Fable of the 
"Ham" and the 4KW 
WITH APOLOGIES TO GEORGE 

ADE. 

By CHAS. K. FULGHUM 

ONCE upon a Time there was a "ham," 
and he was the "hammiest" "ham" 
that ever Was; for he Isn't now. His 

name was Alfred. 
From the First, everyone Knew that he 

was Cut out to be Something, the Opinions 
of what it was Varied. Mamma said that 
He was a Genius and what the Neighbors 
said can't be told on these pages. 

Alfred was a Born Scientific Investigator 
from the Start. 

Mamma used to tell at the Club how 
Alfred was Fond of Watching the Light- 
ning. Personally we think it was Wonderful 
how he ever saw It. At the Mere Mention 
of Thunder, Alfred would Exhibit a sudden 
Fondness for Hide and Seek in the Vicinity 
of his mother's Bed ; with due Emphasis on 
the Hide. 

The Family Cat could also tell of Expe- 
riences such as being used as a Static Ma- 
chine with Attempts made to light the Gas. 
The Experiment was never Successful. 

All in All, Alfred was a Wonder. 
More than one Family Discussion took 

place in settling the Source, and it was 
usually Hung Up to Mamma's Ancestors. 
Father as a rule Fought Shy because there 
were some of the Boys who remembered 
that at one Time he had Sold Oil Stock. 

Now when Marconi first found that the 
Ether would allow a few Watts to be 
Dumped into it without Protest, Alfred was 
of little consequence to the Census Taker. 

But when he began to Comprehend, the 
family limousine was Minus a Spark coil 
and the Telephone suffered similar Ravishes. 

After the Discussion that Followed, which 

He closed the 
switch and 
pressed the 
key 
Just what 
happened he 
never knew, 
for by the 
time the fam- 
ily smelled 
the burning 
rubber, he 
was probably 
taking out 
his harp 
check. 

ended with Father in a Corner, it was de- 
cided that Alfred needed an Allowance to 
Enable him to continue his Experiments. 
Alfred had known this all along, but it took 
Mamma to Bring home the Bacon. 

Now it Happened that about the Town 
there were several other Fellows who read 
the Papers, and it is a well -known Fact 
that Radio is Contagious. Thus when Al- 
fred's neat little Two -inch split the air, 
there were others of perhaps not as Nice a 
Finish who also Buzzed and Sputtered and 
made things Nasty for our Hero when he 
wanted to listen to Arlington. Mamma 
even Called on some of the Boys' mothers 
to see if they could not find another time to 
Fool with their Wireless. While she did 
not get the Cold Shoulder, she was not 
Assured of Clear Air for her Son to put 
his Antenna into. 

When the Boy around the corner, who 

6o5 
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had always spent his Evenings at the Li- 
brary, began to run up the Family's Light 
Rill, with a quarter K.W. transformer, Al- 
fred's parents called a Directors' Meeting 
and it was but a few days when the Power 
company had another source of Burned out 
Meters to look after. Alfred thought that 
Kick -back was what a mule did. 

To Mamma the whole Situation was one 
of Alfred trying to Revolutionize the whole 
Radio World, and at the same time Bucking 
the whole Gang alone. 

In order that there might be a more gen- 
eral Spread of the Knowledge of Radio, the 
Gang Organized and Alfred was asked, with 
many Forebodings, if he would Join. It 
was Discovered that Alfred did not care to 
Affiliate himself in any way with the Club. 

Plainly he was Running on his own Hook. 
As time progressed, the Club grew and 

(Continued on page 674) 

Over The Wireless Phone 
A Play in One Act 

By ERALD SCHIVO 
MRS. GRAY, a beautiful young wife 
MR. GRAY, her husband 
QUEENIE, their baby, recently born 
SCENE : Mr. Gray's den 
TIME : The evening 

(When the curtain rises MR. GRAY is sit- 
ting before a wireless set manipulating his 
radio telephone. His baby is crying in a 

cradle situated in a remote corner of the 
room. Enter MRS. GRAY with hat and furs 
on.) 

MRS. G. (removing her furs and speak- 
ing coldly) -Well? 

MR. G. (rising quickly from his chair) - 
Back so soon, dear? 

MRS. G. (angrily)- Didn't I tell you to 
prepare the dinner? I return 
to find the baby crying and you 
giving her no attention what- 
soever. (She begins to sob.) 
Will you ever think of any- 
thing else but that horrid wire- 
less set? 

MR. G. (contritely) - But, de- 
MRS. G. (interrupting) - 

Never mind making excuses. 
You were about to tell me that 
it is a great study. (Goes 
over to baby and gives it a 
pacifier.) The poor darling. 
She'd die if I left her with 
you long. 

MR. G. (pleadingly) -Now, 
Gerty, please - 

MRS. G. (interrupting) - 
Stop calling me Gerty! (A 
tear rolls down her cheek.) I 
know now why you are so in- 
terested with this wireless tele- 
phone set of yours. (Points 
to the apparatus.) Mrs. Smith 
across the street told me every- 
thing! 

- 
]firer Again Will I Talk Over This Telephone to a Young 
Lady When My Wireless Phone is Also Transmitting My 

Voice. 

MR. G. (wonderingly) -Lverything? 
MRS. G. (removing tears from eyes with 

handkerchief and assuming a haughty at- 
titude) -Yes, everything. You are no gen- 
tleman, Harry, and I will not stand for it! 

MR. G. (da :ed) -I don't know what you 
mean. 

MRS. G. (slowly)-No? Liar! I Iun- 
dreds have no doubt heard you speaking 
over that perfectly innocent looking wire- 
less set to another woman ! And the things 
you said! (Points to the baby.) In the 
presence of my darling, too. 

MR. G. (curiously) -And what were some 
of the things I said? 

MRS. G. (bitterly) -Do I have to repeat 
the very words you spoke to her? My God! 
You know quite well what you said to her. 

(Tears.) 
MR. G. (sternly) -Come now, Gerty, get 

over this foolishness and stop the crying. 
Mrs. Smith has told you a falsehood. I 
have never spoken to any women over this 
phone. 

Mils. G. (after pausing) -Don't lie to 
me, Harry. Your voice was heard by Mrs. 
Smith with her son's wireless receiving set, 
and you were talking to a woman. 

MR. G. (pus led) -And when did this 
conversation between myself and this other 
woman occur? 

MRs. G. -This very afternoon. I stopped 
in Mrs. Smith's home before coming here, 
and she told me all that you said. 

(Continued on page 664) 
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Junior Radio Course 
RADIO CONTROL 

Part III 

To Opero /ingRe/ìi, 

1 111111111111111111 f 

C /o( A work 

F/G. / 

IN Part I I of this lesson, published in 
the December issue of this magazine, 
was described a Radio Control System 
and its operation. The apparatus de- 
scribed here is the complement of this 

radio control device and consequently we 
mall not go into further details about the 
system itself. 

As was mentioned in the last lesson, any 
radio controlled apparatus may be operated 
accidentally by some signals sent on the 
same wave- length as the one used for the 
control, and unless a special safety instru- 
ment is used, the ship, aircraft or car op- 
erated by radio may get beyond the control 
of the operator without him knowing it. 
l'o prevent this, a very clever instrument 
that could be called a "radio lock" has been 
,iesignedl to be used with the same radio 

Thanks to this instrument, o strument, thecraft op- 
erated by radio from a distance, cannot be 
affected by other signals than those sent 
from the transmitting station controlling it. 
It functions on the following principle: In 
normal times the connections are such that 
the circuit of the relay controlling the dis- 
tributor is open, and can be closed only 
when the "radio lock" closes the circuit, the 
latter being operated on a different wave- 
length and only by a certain signal which 
may be any letter of the Morse code. Sup- 
posing a ship is equipped with the radio 
control system already described, and the 
"radio lock" which we shall describe later, 
it is necessary for the operator controlling 
the ship from the shore to send first a cer- 
tain signal on a special wave- length : this 

lam 1.,,.,,,,.,IT,.m1111119 

This device, 
which may be 
called a 
"radio lock ", 
prevents the 
radio con- 
trolled craft 
from being op . 

erated acci- 
dently by 
signals sent 
on its oper- 
atine wave- 
length. Its 
function is to 
open or close 
the circuit of 
the radio con- 
trol system 
at the will of 
the operator; 
it is oper- 
ated by a 
special com- 
bination of 
dots and 
dashes. 

closes the circuit of the radio 
control which may be then on- 
erated as explained in the last 
lesson ; this being done on an- 
other wave- length. The "radio 
lock" is then closed by the 
same signal sent on the special 
wave -length used for this pur- 
pose, opening again the circuit 
of the relay controlling the 
distributor which cannot be 
disturbed by any signal sent on 
the operating wave- length. 

THE "RADIO LOCH" 

The "radio lock," of which 
we just spoke, is shown in 
Fig. I connected in the circuit 
of the radio control system in- 
stalled aboard a ship. As may 
be seen, two receivers and am- 
plifiers are used, connected to 
the same aerial, the receiver 
No. I operating the "radio 
lock" being tuned on, say qoo 
meters and the receiver No. 2 
operating the radio control sys- 
tem, being tuned on another 
wave- length, say goo meters. 
The lock itself in this case is 
operated by the signal . . - 
sent at a certain speed, auto- 
matically by an instrument of 
the same type installed at the 
transmitting station and rotat- 
ing at the same speed as the 
"radio lock" system. 

The details of construction 

llllllllllllll 1.1111111111111141111M 

of the "lock" are shown in Figs. 2 and 3, 
Fig. 2 illustrating the side view of the 
arms mounted on the rotating shaft and 
Fig. 3, the plan view of these arms. The 
whole structure of the instrument is made 
of aluminum or brass with, mounted at the 
end of each arm, a piece of iron which may 
be attracted by the magnet M, placed above 
the gap in the rail when a current flows 
through its winding. On the top of the in- 
strument are mounted some insulating pieces 
supporting two brushes each. These pieces 
may be adjusted in any position so as to 
make the apparatus respond to any signal. 
Over the iron pieces mounted at the end of 
each arm, is fixed close to them a rail cut 
at one point as shown in Fig. I, so as to 
form a gap with an inclined sliding surface 
onto which the armatures can slide up to 
position B, Fig. I. 

The set of arms is constantly rotating at 
a certain speed and may be run either by 
clock work or electric motor. If a dot is 

(Continued on page 650) 

Iron fIr/nafure - -- 

In Fig. 2 is Shown How the Iron Plates Supported by tke 
Arms Make Contact With the Brushes When Sliding Over the 
Rail. Fig. 3, Below, Shows, on the Left, the Mounting of 
the Arms on the Shaft, for Clearness Only Part of Them is 
Shown; While on the Right it May be Seen That the Iron 
Armature Must be Attracted Above the Rail in a Certain 
Order to Close the Circuit Between the Binding Posts B Bl. 
Note the Arrows Showing How the Circuit is Completed. 
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That $1 Radio Set 

Te /ephone Cord 

F /6. / 
This Crystal Detector May be Built for About 
Fifteen Cents and Will Give as Gbod Results as 
Any Other Type if a Sensitive Piece of Galena 

is Used. 

T,,E broadcasting of radiophone con- 
certs has been given a wide pub- 
licity in the magazines, as well as 
in the daily press, and several per- 
sons who never before had read any 

details about Radio and its possibilities, have 
become interested in it, and would like to 
know how these concerts can be received. 
Most of those who do not know anything 
about Radio are struck, when opening a 
Radio magazine, by the variety of equip- 
ment advertised, and especially by the 
prices ; several of them then become dis- 
couraged and do not push further the idea 
of buying a receiving set. 

For these persons, we shall give in this 
article a little practical data for making a 
home -made receiving apparatus, which will 
cost about $r. Of course, the efficiency and 
sensitivity of such a set cannot be com- 
pared to the modern types of receivers 
which are now obtainable, and in which 
vacuum tube detectors and amplifiers are 
used, but very good results may be had 
with such a cheap outfit, provided the direc- 
tions given in this article are carefully fol- 
lowed. 

To build this small receiver the main 
things to secure are a good telephone re- 
ceiver, which may be bought very cheaply 
in a second -hand shop, and a mounted crys- 
tal of galena, that is, a piece of galena in- 
serted in a little block of lead; this may 
be bought at any Radio supply house for 
a few cents. Or else a floc "Rasco" De- 
tector will do. 

The home -made detector may be built 
very simply, as shown in the sketch, Fig. i. 
Two nails should he driven into a piece of 

PORCELAIN PULLEYS OR 
orHEQ /NSULATOQS 

By ROBERT E. LACAULT 
\\ Uod used as a base and the 
mounted crystal tightly secured 
to one of the nails by a tight 
winding of copper wire fixed 
around both. The exploring 
wire, better known among the 
amateurs as the "cat whisker," 
consists of a piece of the same 
wire wound around the other 
nail, as shown, and bent so that 
its tip lays down on the crystal 
with a certain pressure ; this 
end of the wire should be 
sharpened with a nail file, so 
that the tip is about as sharp 
as a pin. About 2" of the wire 
from both nails should be left 
out to make connections with 
the outside circuit. 

THE ANTENNA 
The antenna to be used with 

such a receiving set may be 
of several types, according to 
the space available for the 
erection of the wires, which 
compose it. If in the open, the simplest 
type of antenna to erect is a single wire 
about rho' long, attached as high as pos- 
sible between trees, houses or cther natural 
supports which may be at hand ; at each 
end of the wire, an insulator should be 
fixed and may consist of a piece of dry 
wood about ro" long, or preferably, of two 
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porcelain pulleys. These insulators are then 
inserted between the string fixed to a nail 
and the wire itself, as shown in Fig. 2. 

Almost any kind of wire may be used for 
an antenna and either insulated, bare, or 
enameled wires are quite suitable, provided 
they are strong enough not to break when 
stretched ; No. 18 or 20 B.S. is quite suit- 
able. If the set is to be installed indoors, 

the wire should be well insu- 
lated where it enters the house 
and it would be advisable to 
use a piece of rubber covered 
cable, as employed in motor 
cars to connect the spark plugs. 

If in a town or other place 
where it not possible to stretch 
a long wire between trees or 
poles, a greater number of 
shorter wires may be used, but 
it should be remembered that 
the higher these wires are 
erected the better. If only a 
small surface, such as a roof, 
is available for the installation 
of the antenna, four or five 
wires parallel to each other and 
about 2' to 4' apart, will make 
a good antenna. They should 
all be connected together at 
one end and the connections 
soldered, if possible; from this 

INSUL ATEO W/QE 

Fig. 6. If You Can Install Such an Aerial on Your H'usA. 
Very Good Results Will be Obtained With the Simple Outfit 

Described in This Article. 

end the "lead in," that is the wire carrying 
the current to the instruments, comes down 
into the house. See Fig. 5. 

Another case is that if it is impossible 
for one reason or another to install an oui - 

side antenna, an indoor one may be rigged 
up and may be of the same type as the last 
one described. Of course, the efficiency of 
such an antenna is rather poor with a cry.i- 
tal receiver, but some results may he ob- 
tained if the receiver is not too far from 
some transmitting stations. \Vith an indoor 
aerial composed of four wires 35' long and 
using the inductance described in this ar- 
ticle, the writer receives the Radiophone 
transmissions from \V. J. Z. eight miles 
away. 

THE GROUND 
The ideal ground connection is a large 

surface of zinc or copper plates buried in 
damp ground, about 2' or 3' deep. Another 
good ground may be made with long wires 
buried in the same way. These grounds are 
only possible for the fellow in the country, 
but for the city dweller, the only possible 
grounds are the water pipes or the radiator 
system. In any case, the preference should 
he given to the water pipe, but if it is im- 
possible to reach it with a rather short eon- 

( Continued on page 669) 

F/6.3 

This Tuning Coil Will be a Useful Addition to 
the Set, for With it the Circuit May be Ad- 

justed so as to Receive Stronger Signals. 
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The French Coast Station System 
TI1E two first Coast stations installed 

by the French Post Office Depart- 
ment were erected at Usshant and 
Porquerolles ; these two stations 
were built by the French Navy and 

turned over to the Post Office Department 
in 1904. Little by little some other stations 
were added by the Post Office Department 
itself, completing the system along the va- 
rious Coasts. In 1910 was opened at Bou- 
logne the first Radio Compass station of 
the Tosi- Bellini system, which proved to 
be very efficient and rendered great service 
for the location of ships in the Channel. This 
station is equipped with a i -kw. and a 5 kw. 
spark set, the 1 -kw. transmitter being con- 
nected to the directional apparatus so that 
transmission may be effectuated in a certain 
di rection. 

The antenna system of this transmitter 
consists of two closed circuits installed at 
right angles and supported by high towers, 
these circuits being completed inside of the 
station by a few turns of cable mounted on 
a frame, the two windings being at right 
angles and in parallel with the outside 
wires. The oscillating circuit is a coil 
which can revolve inside of the frame and 
which may be turned in the direction where 
it is desired to send maximum energy. This 
is clearly shown in the photograph repre- 
senting the inside of the Boulogne station 
during the early experiments. 

The Havre station, which was completed 
in 1914, is installed on a hill and has a 
power of 2 kw., another station of 1 kw. 
power being available in a case of emer- 
gency and for short range traffic. The 
aerial of this station is supported by two 
towers 130' high, insuring maximum effi- 
ciency for the station which is continuously 
working and which handles a great amount 
of traffic, the Havre Harbor being second 
of the French ports in size. The station at 
Usshant handles the long distance traffic 
with the various ships of every nationality 
bound for or from America as well as the 
direction finding work made by a special re- 
ceiver installed a short distance from the 
station, and sends all messages to shins 
which could not be reached by the other 
coast stations when they were out of range. 

The Bouscat station, opened in 1912, han- 
dles the traffic of the Bordeaux Harbor and 
the correspondence with the ships traveling 
to and from South and Central America. 
This station is equipped with a 1 -kw. radio 
electric system transmitter, also a 2 1/2-kw. 
and a 5 -kw. set, the latter of the quenched 
gap type. The first station installed in the 
Mediterranean Sea was opened in 1907, in- 
suring communication with all ships within 
a range of 45o miles, and keeping in touch 
with the Algerian Coast to help the cables 
in handling the traffic for North Africa. 
The station installed at Marseille is of 
modern. design. It was opened in 1919 and 
is equipped with up -to -date apparatus, in- 
cluding a continuous wave transmitter and 
a quenched gap spark set. This station 
sends the bearings taken by the radio com- 
pass station installed on the shore a few 
miles away and connected by wire to the 
Marseille station. 

The Cros -de- Cagnes station, opened in 
1908, is a low power one and handles the 
traffic of the Nice Harbor and the messages 
for the ships passing through the Genoa 
Gulf. In the Corsica Island was installed 
in 5919 a modern station, of the same type 
as the Bouscat one, in the Harbor of Boni- 
facio. The location of this station is ideal 
and insures a very long range, enabling any 
ship crossing to Egypt or the Orient to be 
reached. 

The most important station of the Post 
Office Department installed in Algeria was 

*Inspector of the French Post Office Radio De- 
partment. 

By J. BRUN* 
erected at Fort -de- L'eau, a suburb of Al- giers. This station, which is shown in one 
of the photographs, keeps in touch with the 
liners crossing from France to North 
Africa. At the present time, several other 
stations are under construction and are be- ing equipped with the most up- to-date in- 
struments, including C.W. transmitters, 
either of the vacuum tube or the arc type. 
VOLUME OF TRAFFIC IS INCREASING FAST 

The traffic between ships and between 
shore and ships constitutes today one of 
the most important factors of the commer- 
cial exchange and without a doubt, it may 
be said that this service has contributed 
very much in increasing navigation facili- 
ties by procuring for ship owners some new 
means of keeping constantly in touch with 
their ships, and at the same time insuring 
the passengers against accidents, as much 
as is practically possible. At the end of 
1920, 13,694 stations were registered at the 
Berne Bureau, among which 95 were land 
stations, 977 were coast stations and 12,622 
were ship stations. Among the ship sta- 
tions, 4,170 belonged to the United States; 
3,754 to Great Britain, and 978 to France; 

Some of the Interesting 
Articles Appearing in 

Practical Electrics 
for December 

An Old Time Electric Motor. 
Ball Lightning, by Professor Ste - 

phane Leduc. 
The Velocity of Projectiles. 
The Haunted Violin, by H. Gems- 

back. 
Lightness in Electrical Machinery. 
The First Electromagnet, by T. 

O'Conor Sloane, Ph.D. 
Building an 8 -inch Spark Coil, by 

H. Winfield Secor, Associate Mem- 
ber, American Institute of Elec- 
trical Engineers. 

Construction of a Small Whimshurst 
Machine. 

An Electric Protector for the House 
in a Rainstorm. 
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while in 1913, the total was only 3,000 sta- 
tions in working order, this number today 
is over 13,000, of which 4,50o are for the 
United States alone. 

France possesses I,000 ship stations and 
it is estimated that 300 new ones were 
added during 1921. The radio traffic be- 
tween ships and shore has progressed as 
follows : In r8o8 the French Coast stations 
received or sent 876 messages ; this number 
grew to 33,784 in 1912, and to 42, in 
1913. During 1920, the same Coast Stations 
exchanged with ships at sea 79,082 mes- 
sages. 

Unfortunately the traffic becomes more 
and more entangled owing to the fact that 
the International Convention of London in 
1914 stipulated that all ships carrying pas- 
sengers, or cargoes of more than a certain 
capacity, should be equipped with radio ap- 
paratus. All these stations, working on the 
same wave -length, produce some interfer- 
ence, which makes very difficult the recep- 
tion of messages and of distress signals at 
the same time the nearby stations being 
so loud that they cover entirely the weak 
emissions of emergency sets used by ships 
in distress. The interference is such that, 
in certain Coast stations in the Channel and 

Mediterranean Sea, they have to relay some 
messages for a ship 200 miles away in spite 
of their 5 kw. of power and their high 
aerials. 

THE Q.R.M. QUESTION 

The only solution to the problem of radio 
signal interference resides in using the va- 
rious wave -lengths and strict observation 
of the rules by all operators. It appears 
very often that operators only a few miles 
away use full power to reach a Coast sta- 
tion, causing unnecessary interference on 
600 meters, which wave -length is already 
crowded by transmissions from ship to ship 
and from shore to ship. The system of 
several working wave -lengths will replace 
some day the unique one used at the pres- 
ent time and the International radio regula- 
tions will have to be modified accordingly. 
The French Commission, after much study, 
found in 1919 that it should be necessary to 
maintain the calling wave- length of 60o 
meters, and use the 800-meter wave for exchange of the traffic only, each station 
being able to use two other wave -lengths in 
case too much interference is experienced 
on the working wave -length. However, it 
would be necessary to experiment with 
these regulations before enforcing the rules, 
for the statistics show that the number of 
messages sent from ship to shore is ten 
times superior to those sent from shore to 
ships. At sea, the ships experience little 
interference from the Coast stations; on 
the other hand, the Coast stations experi- 
ence much continuous interference, not only 
from the ships, but also from the other 
Coast stations of the same system, the lat- ter being stronger on account of the power 
used by the land stations. 

For instance, the Usshant station has con- 
stantly in its radius 70 to 8o ships calling it 
about every two hours; at night all the 
Coast stations of a certain power, as well 
as those of North Africa, produce some 
strong interference on 600 meters and cover 
the calls of some ships. It is easy to un- derstand how difficult the work is for the operators in such a station, and to see how 
badly new regulations are needed. How- 
ever, it is necessary in order to make new 
regulations effective, that the type of appa- ratus used be carefully considered and to favor, as much as possible, the use of quenched gap sets, as well as continuous 
waves. Otherwise the use of several wave- lengths, unless having a great difference 
between them, would be ineffective in case sharp selectivity is not obtainable. 
CONTINUOUS WAVES SHOULD BE FAVORED 

It would be very convenient for the han- 
dling of the traffic between ship and shore 
stations to have all the ships of a certain 
tonnage equipped with a continuous wave 
transmitter, which could be used exclusively 
for the transmission of the messages to the 
Coast stations, the call being made with a 
spark set on 600 meters while the mes- 
sages could be transmitted on a longer 
wave, varying with the different Coast sta- 
tions. This ideal solution cannot, unfor- 
tunately, be applied at the present time, for 
if the large British liners can use, for this 
purpose the r % -kw. tube set, which the 
Marconi company installed, most of the 
ships of various nations do not handle 
enough traffic to necessitate such an instal- 
lation, which would prove of great service. 

Only the big liners can find advantage in 
sending their traffic on continuous waves to 
the long range Coast stations, especially 
equipped for this kind of work. Such a 
station, recently installed at Devizes by the British General Post Office, sends on con - 

(Continued on page 673) 
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,rI.pI... 

Above is a View of the Fort de l'Eau Station, Erected Near Algiers. North Africa. The Fan Aerial is Used for Transmission and the 
Cage Type One Fixed to the Left Tower for Reception. Titis Station is Equipped With Three Sete of Two, Five and Ten K.W., and 
Handles Much Traffic With Ships in the Mediterranean Sea. Below is Shown the Inside of the Boulogne Station of the Tosi Bellini System 
for Directional Transmission and Reception. In the Center May be Seen the Special O.T.. Having Two Secondaries and a Primary 
Rotating Inside. as Well as the Four Lead Ins. On the Tabie Are the Receiving Apparatus and on the Right the H.T. Condensers 
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Above. the Large Photograph Shows the Ste. 
Marie de la Mer Coast Station Erected Near 
Marseilles, France. The Location of This 
Station is Ideal, and it Has a Very Long 
Range- Despite the Low Power Used. This 
Station is Equipped With a 2 -K,W., a 5 -K.W. 
and a 10 -K.W. Set. Also a 100 -Watt C.W. 

Transmitter. 

In the Center of the Page are Shown an 
Automatic Transmitter and the Special 
Typewriters Used to Punch the Paper 
Strips Passing Through it. On the Left 
is a Detailed View of the Machine, With 
Cover Removed. These Automatic Trans- 
mitters are Especially Used for Bending 

Press Messages. 

In the Lower Left -Hand Corner May be Seen the Insulators Through Which Connections to Made to the Counterpoises Fixed to the Roof 
of the Building, While on the Rieht Are Shown the Lead In Insulators and the Springs Attached to Each Wire of the Fan Aerial, Which 
Keep Them Constantly Straight. The Lower Center Photograph Represents the Special Change Over Switch of the Directional Station at Bou- 
logne, Closing and Opening All the Circuits in One Operation. Above it May Be Seen the Special O.T. and the Rings and Brushes Through 

Which the Current Flows to the Primary. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News jor January, 1922 6ii 

177 v M i :1Jwfr R4> S-Wy: ìVA .k.=` 

T HIS Department is open to all readers. It matters not whether subscribers or not. All photos are judged for best arrangement and elfcieney 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 unaccompanied by a picture of the owner. 
We prefer dark photos to light ones. The prize winning pictures must be on prints not smaller than 6 x 7 ". We cannot reproduce pictures smaller 

than x 854". All pictures must bear name and address written in ink on the back. A letter of not less than 100 words giving full description of the 

station, aerial equipment, etc., must accompany the pictures. 
PRIZES: One first monthly prize of =6.00 All other pictures pu0llahed will be paid for at the rate of $2.00. 

Francis L. Puffin's Station 5ZAB 
At Houma. La. 

This Month's Prize Winner 
ISUBMIT herewith photo of my 'station 

57-All. which was taken for RADIOO NEWS. 
The antenna for transmitting is a lo- 

wire L, 48' long and 70' high, composed of 
stranded bronze on porcelain insulators with 
24" clectrose insulators on each end. The 
ground system is simply four coils of wire 
buried in the earth, as water is found at 

all the year 'round. 
The transmitter consists of a t -k.w. 

Clapp - Eastham 40.0oo -volt magnetic leak- 
age transformer. high tension plate glass 
condenser made of Ye plate glass and brass 
foil arniatures. There are 52 of these 
plates covered 00 both sides with foil and 
the whole is immersed in oil. The oscilla- 
tion 'transformer is made of T phosphor 
bronze ribbon, with three turns on the pri- 
mary and to on the secondary. The gap 
used is type TGAC Grebe synchronous. 
The drum shown in the photo over the 
rotor was one made by myself to mufflethe 
noise at night; radiation on Zoo meters is 
4.8 and 6.o on 30o meters. . 

The receiver is a regenerative type for 
short waves with detector and three step 
built in. . t compound type is used for long 

Here is a 
neat and well 
designeu str.- 
tion with the 
sending set 
compactly ar- 
ranged and 
the leads 
short. Good 
work, O. M., 
our compli- 
ments for . it. 

waves. The receiving antenna 
wire L, long and 45' high. ` 

Stations as far north as Polytechnic. 
Montana, arc often heard and constant com- 
munication at 1,3oo miles is carried on. The 

is a five- entire receiver and transmitter, with the 
exception of the gap and power trans- 
former, are home made. Neatness is the 
prime consideration and it is highly effi- 
cient. i'RAN(IS L. Pui.!.iN. 

Gerald Becker's Station 91V 
At Des Moines, Iowa 

ENCLOSED 
find photo of Radio yIY, 

Des Moines, Iowa. The transmitter 
consists of the following : Thordarson 

i -k.w. type "T" transformer; glass plate, 
oil immersed condenser, built in four sec- 
tions of .ot mfd.. connected in series par- 

Innnn. iiinnnililnnl1111111111 

Gerald is a 
D.B. man who 
knows the 
value of a 
cup of coffee 
at night, 
while clearing 
the traffic; 
the percola- 
tor, which 
may be seen 
on the right 
proves it! 
n i innilnnnnnnnininn.mIN 

;tllel; heavy O. T. Nrith , %z " ribbon in the 
primary ; Torode eight point gap, housed in 
an oak case, and driven by a quick starting 
yg h.p. induction motor, spark frequency 
of 225. 

The receiver consists of an improved 
ultra -audion renegerative receiver. and two - 
step amplifier mounted in one cabinet. Two 
"13" storage batteries, as described in a 
past issue of RADIO NEWS, are used, one 
giving 5o volts for the detector, and one 
of loo volts for the amplifier. Brandes 
Navy phones complete the receiving equip- 
ment. The electric coffee urn, shown in 
the picture, while not contributing to the 
set, is placed on the "hospitality" commit- 
tee, and from its popularity. 1 would say it 
succeeds very well. 

With this set installed in a much poorer 
and inefficient place, it has been heard in 
t6 States, including Pennsylvania, Mon- 
tana, Texas, Georgia, and Colorado. 

The aerial consists of five wires, flat top, 
50' high, and 64' long, a lead -in of live 
wires being taken from center and brought 
together 15' from the ground.. Ground is 
a buried cable under the aerial. 

GERALD BECKER,. 

East .3oth and Dean Streets, 
Des Moines, Iowa. 

www.americanradiohistory.com

www.americanradiohistory.com


I Radio ivews for Januar }', 1022 

J. Planfy's Station 8ANW 
At Niles, Ohio 

Thanks to His Efficient Station, Planty Need Not Buy Wall Paper for the Radio $.00m in 
His House; He Got 8o Many Cards From All Districts That He Had Only to Glue Them Together to 

Make a Nice Decoration! 

STATIC)N 8ANW belongs to J. Planty, 
of 710 Warren Avenue, Niles, Ohio. 
My receiving set consists of a regen- 

erative receiver, a detector and two -step 

amplifier. i use an old style audiotron as 
a detector, a Moorehead for the first step 
and a Radiotron for the second, with Strom- 
berg. Carlson and grandes phones. My 

sending apparatus consists of a i -k.w. 
Thordarson transformer, oil condenser, a 
Benwood spark gap, a Penn "C" pancake 
type of oscillation transformer and a five- 
wire aerial. These wires are spaced 2 ft. 
6 in. apart and are 7o ft. long and 30 and 
40 ft. high, being of the inverted L type. 
A counterpoise is used for sending, and is 
composed of 16 wires 6o ft. long, which are 
spaced about 4 ft. apart ; this is erected 
about 7 ft. from the ground. A big 1 -k.w. 
switch on the table controls everything. 
When the switch is thrown up, a red light 
gives warning, the rotary gap is started and 
the juice is connected to the key and the 
transformer, throwing out the receiving set. 
When the switch is thrown down, it discon- 
nects the sending set, starts the receiving set 
and lights a white lamp. A word from 
amateurs hearing 8ANW will be appre- 
ciated. 

Up to the present time, I have not ex- 
perimented much with C.W. transmission. 
for I realize that it would cost me a lot of 
money and time to produce a C.W. trans- 
mitter. which would he as efficient as my 
spark set. This is the great drawback of 
the system of transmission, for if one con- 
siders the prices of the tubes, motor gen- 
erator and other parts necessary for the 
construction of an efficient "lamp set," one 
certainly does think it over twice before 
deciding to send the stone crusher to the 
junk pile. For me, 1 have decided to keep 
it on the job. 

Edmund S. Smith's Station 8BD1 
At La Salle. N. Y. 

TI I accoutpanying photo is a fairly 
good view of my station, call 813DI. 
Practically all of the apparatus is of 

my own manufacture, and a large part of 
the instruments are of my own design. Va- 
rious articles in past issues of this maga- 
zine also influenced the design and con- 
struction of the apparatus. 

Two aerials are used. One four -wire 70' 
antenna is used for transmission and short 
wave reception, and another single wire 
540' aerial is used for receiving longer 
waves. Both are elevated about 40' at one 
end and 35' at the opposite ends. I started 
in the game before the war with an old 
Marconi receiver, having a single -slide tuner, 
carborundum detector. etc., and passed 
through the progressive stages of radio 
until my present set was designed. 

At the extreme left of the picture is an 
old Edison phonograph (not entirely visible 
in photo) which was purchased for the pur- 
pose of recording important inessages, but 
due to inability to procure a suitable re- 
corder, the idea had to be abandoned. The 
next' instrument is the spark transmitting 
panel, above which is the O. T. A % -k.w. 
transformer coil furnishes the high poten- 
tial. I intended to install a better trans- 
mitter, but due to the increased popularity 
of radio telephony, I turned my energies in 
this direction. The radiophone is the next 
piece of apparatus. Two five -watt tubes 
are used in parallel, and their plate voltage 
is furnished by Edison and lead-plate stor- 
age batteries. As this transmitter has just 
recently been completed, only a short dis- 
tance has been covered so far (six miles 
with tog volts on the plate) ; 26o volts from. 
batteries is now available for this purpose. 
Rectified A.C. is not suitable for C.W. work 
in this vicinity because the commercial f re- 
quency is 25 cycles, which causes a very 
loud transformer hum. Above the radio- 
phone is a two -ampere hot -wire ammeter. 
the construction of which was described in 
the first issue of RADIO NEWS. 

The next instrument is the tuner cabinet 
of the receiving set. The large coils in the 
honeycomb coil mounting are Groves coils, 
which are quite popular in this section of 
the country, and mine are used for waves 
between t;o and boo meters. These six coils 
have to, 20, 25, 30, 35, and 5o turns of wire 
on them respectively. and their inductances 
are so nearly the same that no switches are 
needed to tune to the different wave -lengths, 
thereby doing away with dead -end effects. 
In fact, multi -point switchs with their detri- 
mental effects, were done away with entire- 
ly in the receiver. Duo- lateral coils are 
used for waves above óoo meters. 

At the time the picture was taken, a novel 
feature of the set was a fiber Hanel beneath 

the top of the tuner cabinet, to which the 
connections of all the instruments com- 
prising the detector circuit were brought. 
By merely removing the top, the hook -up 
could be quickly changed to almost any com- 
bination, and this feature enabled me to try 
out nearly every circuit that came to my 
notice. The best of those for short waves 
was selected and permanently connected, the 
fiber panel having been removed, so that 
very short leads and more soldered connec- 
tions would prevail. This last step resulted 
in a marked increase in selectivity and 
audibility of received signals. On each side 
of the coil mounting is a Connecticut vari- 
able with an extension arm to prevent ea- 

Continued on page 664) 

Although He Has a Midget Sending Set, This Fellow Has Some Aerial Ammeter: Nevertheless He is a Clever One and Built it Himself, as Well as His Otber Apparatus. Our Ooinpliments, Rd 
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NORTHERN ORANGE COUNTY RADIO 
ASSOCIATION 

At the meeting of October 28, 1921, the North- 
ern Orange County Radio Association passed the 
following resolution. "Resolved, that the mein - 
bers of this organization shall not transmit or 
relay messages which may be construed as com- 
mercial or as encroaching upon the commercial 
telegraph or radio field." 

We think that with the co-operation of every 
operator on this resolution that it will be of 
great benefit to Amateur radio. 

R. Wayne Goodale, Sec'y. 

THE HUDSON RADIO CLUB 
"The Hudson Radio Club ", one of the largest 

and most successful radio study groups in Man- 
hattan, now established in the new home at the 
Columbia Preparatory School, started with a 
small group of eight charter members organized 
in March, 1920, and has grown to the large num- 
ber of forty members at the present time. 

The members of the club consist of amateurs, 
graduate engineers, university under -graduates 
and professional mem who are interested in radio 
work either from a commercial, scientific or ex- 
perimental standpoint, and the majority of the 
members have their own radio sets. 

Dr. Clawson, principal of the "Columbia Pre- 
paratory School," 301 West 88th Street, New 
York, made it Possible for the club to have a 
permanent some ñv extenaing the use of one of 
his classrooms every aa.turaav evening and per- 
mitting the club to erect táe aerial on the roof 
of one of the school buildings and construct the 
operating room in another of the small class- 
rooms. Club members are permitted to use the 
operating room every afternoon and evening and 
the club log book is kept by the member in charge 
of the station that particular day. 

The set, installed at present, is a short wave 
regenerative with two steps of amplification all of 
this apparatus being assembled by the members 
of the club. 

The entertainment committee of the club ar- 
ranges with a prominet radio authority to be the 
speaker of the evening at every Saturday Ses- 
sion and four social evenings at prominent hotels 
are held during the year. The lectures are very 
interesting, entertaining and instructive to the 
amateur who acquires practical knowledge which 
he can apply in the construction and successful 
operation of his own set, and in the correction of 
troubles which arise from time to time in kis own 
set. For this reason the club is one of the most 
interesting organizations in the metropolis. 

The officers of the club are: Fisk Bingham, 
president; Gouine Kilbourne, vice -president; Her- 
bert Weil, secretary; and Robert Morris, treas- 
tirer. 

POULTNEY EXECUTIVE RADIO COUNCIL 
The Poultney Executive Radio Council was or- 

ganized on Nov. 1, 1921 at the station of Mr. 
Frank Fassett, Radio 1 -BOX. Eight charter mem- 
bers were present. A constitution was adopted 
and the following officers elected: President, 
Frank Fassett; vice -president, Walter Hitt; secre- 
tary, George Town; treasurer, Emerson Pray; 
chief radio instructor, Victor Borst, Radio 2 -BIA. 
The purpose of the organization is "To promote 
the art of Radio Communication in Poultney and 
vicinity and to eleminte Q.R.M." The president 
spoke briefly on the subject of "The Radio Com- 
munication Laws." Code practice was held and 
satisfactory progress was made. Hereafter meet- 
ings will be held on the first and third Mon- 
days of each month. Membership is not restricted 
to Poultney residents and any radio enthusiast 
in the vicinity desiring membership will please 
communicate with the secretary. 

NEW MEXICO STATE COLLEGE RADIO CLUB 
The New Mexico A. & M. Radio Club has 

been reorganized this year with the purpose of 
getting down to business and setting a new record 
in amateur radio. The club is operating in con - 
ut iction with the College experimental station. . 
eetings are held every other Wednesday evening. 

After adjournment, most of the members remain 
for code practice. Also, every Saturday evening, 
Dean Goddard conducts a class on the theory and 
practice of radio. The club is fortunate in hav- 
ing Mr. R. W. Goddard, Dean of Engineering, as 
an active member. The fact that he has a thor- 
ough knowledge of radio and practices it on his 
own station, 5ZJ, makes him a valuable asset to 
the club. 

A new fan type antenna is under construction. 
It has a height a 140 feet and a span of 160 
feet. The transmitter will consist of two 250 watt 
tubes and accessories. This transmitter is expect- 
ed to have a range of at least 8000 miles and will 
hold first rank among the DX stations. Most of 

the parts are enroute, though some have begun to 
arrive. 

All communications should be addressed to 
Morris White, secretary, State College, New Mex- 
ico. 

BAR HARBOR, ME., RADIO CLUB 
The first meeting of the Bar harbor Radio Club 

was held October 22nd, at the home of Hiram 
Heinie Meyers. The following officers were elect- 
ed: President, H. Heinie Meyers; vice -president, 
D. Mecca; secretary, W. E. Fitzswanson; treas- 
urer, S. T. Smith; chief operators, M. Rex and 
H. S. Routzahn: mascot, Stevie Z. Edwards. 

This organization, in spite of its recent origin, 
has done wonders and expects to do a great deal 
in the future towards the radio development of 
this part of the state of Maine. The mascot, 
Stevie Z. Edwards, in spite of his ignorance, is 
willing to learn and should prove a valuable addi- 
tion to the world's supply of great radio engi- 
neers when he becomes old enough. The present 
membership is fifteen and the number is expected 
to increase weekly. 

The principal aim of the club is to teach the 
hams; placing practice sets at their disposal, and 
teaching the fundamentals of radio in all its 
branches. Code receiving and the development of 
a good fist is emphasized. 

Meetings are held daily at number 15 Otter 
Cliff Road, where code practice is held and lec- 
tures are given for the benefit of those who can 
possibly attend. A semi- compulsory meeting is 
held every Saturday night when all members are 
expected to be present. 

Our first meeting was a howling success. Sev- 
eral prominent Bar Harbor and Otter Creek busi- 
ness men were present and gave lectures on 
"Efficiency" and "The Keynote of Club Success." 
President H. Heinie Meyers read an interesting 
manuscript dealing with the testing and tuning 
of simple receiving sets. This was followed by a 
lecture from Chief Operator Routzahn on "Work 
to be Accomplished.' Stevie Z. Edwards then 
gave an interesting and very amusing talk on 
"Ambition." A number of good ideas and reso- 
lutions were set forth for consideration and sev- 
eral have promise of adoption at our next weekly 
meeting. An annual convention to be held at 
Bar I-labor is under consideration; the success of 
the convention hinges upon the success of the 
club which is coming along fine. 

Communications from other clubs and organi- 
zations are cordially invited. Address the Presi- 
dent, H. Heinie Meyers, Bar Harbor, Maine. All 
amateurs within "shootinc> distance" are invited 
to call and make themselves at home. 

NORTHWESTERN RADIO ASSOCIATION 
The fall dinner of the NW Radio Association 

was held Nov. 7, 1921. 
At the East Side Business Men's Hall in Port- 

land, Oregon, eighty -four hungry hams with their 
friends feasted to their heart's content, made 
merry over after -dinner speeches, danced until 
late in the night and on the whole enjoyed a 
re ar honest to goodness "hamfest ". 

oren C. Maybee of Pasco, Wash., gave us a 
first hand account of his experiences at the Chi- 
cago convention. How we wished we could have 
been there too! To say that everyone enthusi- 
astically received his account is putting it mildly, 
and who wouldn't thrill in the anticipation of our 
A. R. R. L. National Convention in conjunction 
with the World's Fair at Portland in 1925? The 
spirit manifested by all present was more than 
convincing proof that this convention will be put 
over with a vigor and vim that will warm the 
heart of any radio man who takes a pride in the 
great big A. R. R. L. spirit of citizen radio. C. A. 
Lockwood, of Salem, Ore., gave us an insight into 
the life of a regular navy operator in relating his 
experiences aboard the U.S.S. George Washington. 
Of course we were glad to see Alfred L. Adams, 
of Salem, Ore., better known as 7IN for we 
wanted to ask him what he had done recently to 
make his spark pound in the way it does. And 
did we enjoy the ensuing hamfest? I'll tell the 
world we did. 

Among local amateurs who were called on to 
say a word or two we find, George Cameron, 
(7DP), president of the N. R. A.; Jack Tait. 
(7JW), treasurer; John Hertz, first vice- presdent; 
George Criteser, (7ZT), second vice -president and 
publicity agent; Willard B. Hawley, owner of the 
pride of the locality, a 100 -watt C.W. set; Dr. 
Labhv; Royal Mumford, (7ZJ) ; and others. Wal- 
ter Russ, (TED), our secretary, acted as an able 
toastmaster. 

After the tables were cleared away everyone 
enjoyed a general "hamfest" and get -to- gether. A 
large number of the fair sex were present and 
those who cared to, enjoyed dancinr to the hest 
music of the Remit Song Shop amplified by Mr. 

Hawley's tnagnovox. In the prize "DX Special" 
waltz, Mr. Maybee (7GE), with Miss Coryell, of 
Portland, waltzed away with first honors. Mr. 
White dancing with Miss White received the 
second prize. Mr. llerggen and Miss Bradley won 
third prize. 

The best issue of our local paper, "Hamo- 
grams," that we have ever seen was handed to 
us as we left, and I want to say that we sure 
did hate to break up such a gathering even if 
it was to go home and put in a couple hours of 
early morning DX work. 

STATE COLLEGE RADIO CLUB 
The regular bi- monthly meetings of the Radio 

Club took place on the ninth and twenty -third. 
Elie first meeting was taker[ up principally with 
a report of the committee on the revision of the 
Constitution. After much discussion and some 
revision of the outline submitted, the Constitution 
was adopted. The second meeting received a 
report from Dean Goddard on his recent trip to 
New Orleans with a description of the various 
amateur and commercial radio plants visited. Ar- 
rangements for various tests with Texas and 
Louisiana stations were made. Dean Goddard 
made especial mention of the warm hospitality 
shown and the tine boosting spirit expressed- by 
every amateur visited. 

Every Saturday most of the members have turned 
out to help on the erection of the new plant. One 
of the 140 foot towers is in place and the other 
is about ready to be raised into the air. The 
trench for the "Round Round Ground" is about 
half completed. This ground is a circle of heavy 
hog wire fencing sixty feet in diameter and buried 
from four to five feet in the ground. Radial 
wires run out to it from the ground connection 
in the Radio House. The antenna will be a fan 
of 140 foot height and 170 foot spread. This 
will be inclined slightly between the two 140 -foot 
masts on the Engineering Building and two 40- 
foot masts by the Radio House. 

During the reconstruction 5ZJ has been trans- 
mitting for 5XD. Regular schedules have been 
maintained with 5ZA to the east and 5ZAD to the 
south. Other stations have been worked as occa- 
sion required. Following the football game with 
the New Mexico Military Institute a two thousand 
word report of the game was broadcasted. This 
was copied by stations at Roswell, N. M.; Alamo- 
gordo, N. M.; Albuquerque, N. M.; El Paso, Texas, 
and Tucson, Ariz. Much credit is due Mr. Louis 
lalconi, 5ZA, of Roswell in getting this and de- 
livering it to the local newspapers as well as post- 
ing it in several public places. This report was the 
only one received in the Institute's home town 
until two days later when the mail arrived. 

PHILADELPHIA AMATEUR RADIO 
ASSOCIATION 

The Philadelphia Amateur Radio Association held 
its last regular meeting on Monday, December 5, 
1921, in the Widner Memorial Library, 1200 North 
Broad Street. As it was the beginning of a new 
year the club held the elections for officers which 
resulted as follows: Dr. G. M. Christine, presi- 
dent; Mr. John Delp, Jr., vice -president; Mr. 
Bradley Martin, secretary and treasurer; and Mr. 
Joseph Forsyth, correspondng secretary. 

A paper written by Mr. E. C. Powell on "Data 
on Radio Frequency Coils for Reception" was read. 
Also a paper was read on "A Long and Short 
Wave Receiver" by Mr. Stanley Bryce. A short 
time was devoted to questions and answers. These 
meetings are held on the first and third Mondays 
of each month and every amateur living in or 
around Philadelphia is urged to attend. The mem- 
bership is large and the attendance is very good. 

NEWPORT RADIO CLUB 
The Newport Radio Club has resumed operations 

at the Newport Y. M. C. A. on Mary Street. Our 
call is 1CCD. We wish that all amateurs would 
notify us when they hear us as we are installing a 
phone and CW. The following officers are in 
charge: Mr. W. C. Sweet (1BXQ) president: 
Chas. Easterbrooks, secretary; and Whitehill 
Thompson, treasurer. The meetings are to be held 
every Thursday night at 7:00 P.M. The club 
would be pleased to communicate with other clubs. 
Do not hesitate to write to us. Our receiving out- 
fit is a Clapp- Eastham regenerative mounted by the 
club members. We also have a weekly paper put 
out by the members of the club. Now other clubs, 
do not forget to write. 

THY' PAT.7SAT1ES RADIO CLUB 
On November 12, 1921, several hams from Fort 

Lee, N. J. and vicinity met and formed a radio 
Thp name "Palisades Radio Club" was 

unanimously adopted and officers were elected as 
follows: President, John E. Kerhnast; vice- presi- 

(Continued on page 618) 
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Who Can Use This Man ? 

IHAVE just finished an hour's perusal 
of various radio publications for some 
months back. Did you ever note the 
numerous ads of the radio schools, that 
fairly radiate "Opportunity" for one 

versed in the radio art? And how about 
the editorials, and articles, all listing the 
marvelous future awaiting the man who 
makes a serious, scientific study of the most 
fascinating trade? I was surprised at the 
frequency of such ads, articles and edito- 
rials, and more surprised to find that I was 
a backer of such claims until now. Now, 
I'm afraid I am becoming a "Doubting 
Thomas." Let me explain, 
and don't mind the egotism: 
I must talk of myself to 
prove my claims. 

Until a week ago, I was 
steadily employed; 'tis well 
to be perfectly frank, so I'll 
say, I was a Chief Radio- 
man in Uncle Sam's Navy. 
Last week I obtained my 
discharge, and decided to 
grasp one of the numerous 
"Opportunities" that were 
floating about me. But what 
do I find? I'm still looking 
for opportunity, and I 
haven't been slow this last 
week either. Every radio 
operating company or man- 
ufacturer whom I have ap- 
proached, has had the same 
answer, in effect, "Really 
not a thing open." Now if 
there is "Opportunity" for 
he graduates of a corre- 

spondence or residence 
course in radio, how come an old -timer has 
to sit out in the storm? 

\\ hat does the school graduate face the 
radio world with ? A diploma and a head - 
ful of rather hazy ideas in regard to just 
what he is about to enter into. Mind, I 
have no intention to belittle the efforts of 
the radio schools ; they offer some excel- 
lent courses of instruction ; but it's the same 
in every game : a green man stepping out 
into the trade. is next to worthless until he 
gets "onto the ropes." 

Now, you say, what have I with which 
to face the radio world? Well, I'll blow 

By "The Wanderer" 
my own horn. I've read, slept and eaten 
radio for thirteen years. I graduated from 
the carbon and needle into the electrolytic, 
then the crystal detector stage, and then 
hleming's Christmas tree light; DeForest's 
old "Hudson filament" audion and so on. 
I'm still keeping pace with the new stuff, and 
it is some task. I haven't broken away from 
the game once in the thirteen years, and I 
never will, if I have to peg shoes with one 
hand, and turn the rheostat up with the 
other. I've operated, built, designed and 
set up all manner of radio installations. 
I DO know my radio, and refuse to be 
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an ad for radio help wanted, in magazine, 
newspaper or other source? How does the 
manufacturer and his employees first get 
together? Don't tell me that I'm not in 
touch with the commercial end by reason 
of being a navy man. I'm not ; only put in 
my war time enlistment, plus a year to 
tide over hard times (still seem to be hard). 
I was a Marconi and Kilbourne Clarke 
man before the war; plus being "on my 
own" in the radio engineering game for 
awhile. I know the commercial side as 
well as navy, and as for amateur, well, I'm 
sufficiently in touch with that situation 

through maintaining a "ham" 
IIIIIIIIIIIIIIIHI lIIIIUIIIIIIIIIIIi .Jtl' station wherever enough 

ground grew to plant a pole, 
so that I've built up the 
radio retail game for several 
dealers, to where they re 
leaders in their territory. 
Oh yes, "I can PROVE :.11 
these things." 

Enough of this, though: 
I didn't know it was such a 
pleasant sensation to "toot 
your own whistle" before 
the world. I'll get warmed 
up to it and never stop if 
not now. The point is 
though, who's going to dis- 
pel all my doubts as to radio 
opportunities ? Where is the 
manufacturer who is going 
to write me and say, "Come 
along, son, I can use you "? 

Now's your chance, you 
big advertisers. Prove that 

UST as we go to press, we receive the accompanying article. 
We know the man, but for obvious reasons do not give his name 
This man is at the height of his profession, and has written 

numerous technical articles for RADIO NEWS for some time past. 
What we would like to know is, is this man right or wrong? 

Are there opportunities in the Radio game, or are there not? 
We are reproducing the letter for two reasons. First, to get 

employment for a very worthy member of a fraternity, and second 
to prove to the same fraternity that there really are opportunities. 

If you, Mr. Manufacturer, or Other Interested Party in Radio 
have a position for this man, kindly write the Editor at once. We will 
be glad to publish the results in the next issue. 

Address all letters to "Wanderer," care of RADIO NEWS. 
-Editor. 
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stumped. I've been on pretty near all of 
the seven seas, and coastal stations in many 
lands. I know conditions in various climes. 
The Department of Commerce thought my 
knowledge sufficient to give me an Extra 
First Commercial License. BUT -I can't 
land a berth as operator on art inland 
TUGBOAT even! I've tried; and my rep- 
utation is A -i, where I'm known. Now, 
what is the trouble? Where are all the 
"Opportunities" that are so widely pro- 
claimed? Manufacturers, where do you 
get your radio engineers, designers, assem- 
blers, draftsmen, etc.? I remember hardly 

there IS opportunity rii 
the game. Furthermore, as 

an added inducement, be informed, that I 
am willing to go ANYWHERE in the 
world, civilized or not, and if the job pays 
at least one hundred twenty -five a month, 
I'm your meat! Don't gasp! I'll ask for 
more, just as soon as I have the chance to 
prove to you that you've not been stung. 
I know the editor isn't running an employ- 
ment bureau, but I'm just about daring 
him to publish this "dope sheet," to prove 
that there IS room in the game for an old - 
timer who "eats radio alive." If he won't 
pay me for this stuff, I'll pay him. Fair 
enough, eh? 

Correspondence from Readers 
MAKE IT SIMPLE. 

Editor RADIO NEWS: 
I have been reading some articles in the 

RADIO NEWS and am glad to find that at 
least one writer realizes what a vast amount 
of territory in the United States is unde- 
veloped as regards radio. 

Mr. Armstrong Perry is absolutely right 
when he states that small towns contain po- 
tential "radio bugs." Most writers, like G. 
Y. Allen, for example, seem to treat the 
tuning coil and crystal detector stage as 
ancient history and regard all amateurs as 
advanced into the V. T. and regenerative 
class. They fail to realize that we must 
all make our start and that signals brought 
in with a tuning coil and crystal detector 
have as much charm for the beginner as 
signals brought in later on better sets. 

It is on these beginners that the future 
development of radio depends. Some sys- 
tem such as suggested by Mr. Armstrong 
Perry should be worked out by which these 
budding amateurs can be steered straight 
until they are developed into full -fledged 

"bugs." The beginner who sees nothing in 
Radio magazines but instruments he knows 
nothing of is inclined to give up in despair 
because he feels that he can never catch up. 

In closing I will say that RADIO NEWS 
is surely a big help to beginners and that 
"Junior Radio Course" and "Junior Con- 
structor" are steps in the right direction. 

R. H. STRONG. 
Bicknell, Calif. 

AMATEUR RADIO IN CHINA. 
Editor RADIO NEWS : 

I am enclosing an extract from a letter 
which I received the other day from a 
radio friend in Shanghai, China. He gives 
a very interesting account of conditions that 
obtain and work that is being done over 
there. D. W. EXNER, 2 BNF. 

-One day I got the idea of setting up 
a wireless. That was in the fall of row, 
just after I had come back from the States. 
Well, I set up an aerial, hardly knowing at 
the time what the purpose of the insulators 
was. But anyway I followed the Scout 

Manual and managed to get away with it. 
In a few days I was getting local stations 
and immediately became head over heels in 
enthusiasm. I guess a good many fellows 
have started off worse, but anyway that first 
set of mine served the purpose. I had a 
slide tuner and a crystal. Now Shanghai is 
an awful place for QRM. Everybody is on 
boo and it's fierce. There are a few ama- 
teurs and even they can use any wave they 
like. It is just about radio heaven until the 
darned Jap warship down the harbor opens 
up on about to KW. and sends for hours 
at a stretch. Honestly those sets must have 
some gaps. Summer before last I heard 
one of those ships send a dash seven min- 
utes long. This is straight goods, but why 
he did it is more than I know, and at the end 
of the seven his note wasn't breaking at all. 
But to get back to the subject. I kept fool- 
ing around with that set and gradually 
learning the code. I had an awful time 
studying Latin that year, with that pesky 

in the corner wailing out the frog-like 
(Continued ox page 63o) 
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Underground and Submarine 
Antennae 

(No. 1,888,336, issued to Earl C. 
Hanson.) 

This invention relates to radio 
communication and more specifical- 
ly to an underground and submarine 
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anfenna for use in the reception 
of radio signals. Fig. 1 of the dia- 
gram is a sectional view, showing 
one arrangement of an underground 
antenna within a conduit in which 
the antennae are formed in spirals. 
Fig. 2 shows a modified arrange- 
ment of the antenna within the 
conduit in which the series of 
lumped inductances shunted by con- 
densers are inserted at intervals 
throuought the length of the con 
ductors. In Fig. 8 is shown the 
conduit enclosing an antenna having 
only lump inductances inserted at 
intervals throughout its length. 

The underground or submarine 
antennae are constructed in the 
form of spirals to eliminate the re- 
sponse of such an antenna system 
to strays, as encountered in radio 
telegraphy and telephony. The an- 
tenna shown in Fig. 1 will respond 
favorably to sustain wave transmit- 
ting systems. This antenna, when 
once set in oscillations, will con- 
tinue to oscillate in its own period- 
icity. In Fig. 2, the inductances 
shunted by condensers, from tuned 
oscillatory circuits throughout the 
length of the antenna, which makes 
it possible for sustained oscillations 
to pass, but which act as retarding 
means to strays. Fig. 3 shows a 
series of lumped inductances in an 
underground or submarine antenna, 
which can be used with a similar 
underground system, or an earth 
connection, as shown at 6. 

Thermionic Valve 
(No. 1,391,671, issued to Horace St. 

John de Aula Donisthorpe.) 
This invention relates to an im- 

proved Thermionic valve for use in 
wireless telegraphy and telephony. 
According to this invention, illus- 
trated in Figs. 1 and 2, hollow 

hemispherical plate and grid elec- 
trodes, or surfaces are employed in 
combination with a straight or loop 
filament, source of the cathode rays. 
In the drawing, 1 designates a vac- 
uum vessel containing a glass pedes- 
tal; 2, mounted in a holder 3, in 
the usual manner. Within the ves- 
sel is arranged a hollow hemispheri- 
cal plate electrode, or surface 4, 
supported by one or more wires 5, 
sealed into the pedestal and con- 
nected electrically to the plugs 6. 
Within the plate is arranged a 
similarly shaped electrode 7, sup- 
ported by one or more wires. Within 
or adjacent to the grid, a loop fila- 
ment is disposed as shown. The 
advantages of the arrangements 
above described are that the cathode 
stream is more uniform when dis- 
tributed tkan when the ordinary 
type of electrode is employed and 
consequently disintegration is more 
uniformly distributed, thereby in- 
creasing the life of the valve; also, 
the arrangement serves to damp 
down or eliminate microphonic dis- 
turbances or noises. 

Multiple Antenna for Electrical 
Wave Transmission 

(No. 1,388,431, issued to Michael I. 
Pupin and Edwin H. Armstrong.) 

This invention relates to the 
screening of a high resistance wire- 

r. 

less receiving antenna against the 
disturbing effects of electrical im- 
pulses of short duration by connect- 
ing it to another antenna of low 
resistance and low inductance. Fig. 
1 is a representation of the construc- 
tion which embodies this invention 
and Fig. 2 shows a modification. 
4, 3 and 5 constitute the linear low 
resistance vertical antenna in which 
there is no inductace except the uni- 
formly distributed inductance nat- 
urally associated with it. The high 
resistance antenna, 8, 1 and 6, is 
connected at S to the low resistance 
one. This high resistance antenna 
is the receiving antenna and it is 
supposed to be tuned to some fre- 
quency which is within the in- 
terval of frequencies now employed 
in wireless transmission. On this 
account, it carries large amounts of 
lumped inductance as indicated at 
7. This large inductance load in 
addition to the high resistance makes 
its coupling to the low resistance 
antenna very loose in spite of the 
fact that the linear parts of the 
two antennae are as closely coupled 
to each other as is practicable. When 
an electrical pulse of short duration 
strikes the two antennae, the low 
resistance one will absorb the electro- 
magnetic energy conveyed by the 
pulse. The sudden rise of the mag- 
netic afield established around it 
by the action of the pulse, will pre- 
vent the pulse from communicat- 
ing any appreciable amount of ener- 

gy to the high resistance antenna. 
Fig. 2 shows an arrangement in 
which the high resistance antenna 
is enclosed within a sort of cage, 
or screen, formed by several low 
resistance antennae. This device 
is claimed to be highly efficient 
for the protection against statics. 

Wireless Transmitting System 
(No. 1,381,855, issued to Henry K. 

Sandell.) 
The present invention relates to 

systems for the transmission of 
wireless signal, and more particu- 
larly to sending means whereby sig- 
nals are transmitted by the use of 

y 

/ 

undamped waves. The system uses 
two loops, or frame aerials, one 
of which can rotate around its axis 
and is connected to the ground. 
In operaton, on closing the output 
circuit, the reaction produced upon 
the loop 19, results in the produc- 
tion of oscillating currents in the 
output circuits, the two loops act- 
ing as a coupling for the production 
of this effect. 

Radio Telegraphic and Telephonic 
Apparatus 

(No. 1,388,936, issued to Horace 
St. John de Aula Donisthorpe.) 
This invention consists of a port- 

able wireless receiving set compris- 
ing inductances, a detector, tele- 
phonic terminals and electrical con- 
nections made up in book form, 
so that the wave -length is varied 
by opening or closing the book. 
A further feature of this invention 
resides in the combination with the 
book receiving set, of a telephone 
plug and telephones. Means are 

Fig i 

frig: 
, 

Y,WIWY 

provided for maintaining any de- 
termined wave -length, or angular re- 
lationship of the hinged parts. Fig. 
1 is a plan, or open book view, 
showing the diagram of connections. 
Fig. 2 is a section through the 
closed book, showing the detail of 
construction and the position of the 
detector 16, mounted in the binding. 
Fig. S illustrates the method of 
varying the wave -length by open- 
ing or closing the book, which 
varies the mutual induction be- 
tween the two pan -cake coils. 

High Frequency Electrical Oscil- 
lation Apparatus 

(No. 1,389,265, issued to Leslie R. 
McDonald.) 

This invention relates to a high 
frequency circuit in which the in- 
ductance and capacity are combined 
in one element. The oscillation 
transformer, which is composed of 
wide condensing ribbon, has its 
turns insulated by a dielectric 
capable of standing high voltages. 
The two ribbons composing the pri- 
mary of the oscillation transformer, 
act as armatures in the condenser 
thus formed, providing inductive and 
capacity coupling between the pri- 
mary and secondary circuits of the 
combination oscillation transformer. 
condenser. Figs. 1 and 2 show the 
connection of this apparatus into 
high tension circuits, provided with 
a spark gap 4. Fig. 8 shows the 
method of construction, and the 
relative surface of the ribbon com- 
posing the oscillation transformer. 
Fig. 4 Is a plan view of one type 
of electrostatic means for coupling 
two oscillating crcuits together. 
Fig. 5 is a diagramatic plan view 
of the electrostatic element shown 

t 
6 

... q 3 

fR,I9Ï; r, 

é 

4 

f 

in Fig. 4, also showing the preferred 
connection for this type of element 
The principal advantages of this 
improved system are, unprecedented 
efficiency, automatic regulation and 
exceedingly high frequency. Each 
of these advantages is highly desir- 
able and a system characterized by 
them all is uniquely adapted to 
many uses, particularly in the art 
of electrotherapy and radio tele- 
phony. The automatic regulation 
at high frequencies is of particu- 
lar significance in radio telephony, 
since a change in the resistance of 
the high frequency side of the cir- 
cuit has no appreciable effect upon 
the operation of the system. where- 
as in the ordinary type of high fre, 
quency circuits, a change is the 
resistance of the working circuit 
necessitates an alteration of the im- 
pedance of the circuits in order to 
avoid a change in the current In 
the working circuit 
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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 ems 
only publish such matter of sufficient interest to all. 
1 This Department cannot answer more than three questions for each correspondent. 
I. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled scatter. 
I. Sketches, diagrams, etc., muet be on separate sheets. 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 26c for each question. If, however, questions entail considerable research work, intrt- 

oats 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 if you make your letter as brief as possible. 

CRYSTAL RECEIVER. 
($07) P. Dellora, of New York City, N. Y., 

asks the following: 
Q. 1. Please give a hook -up for a loose coupler, 

a single slide tuning coil, a variable condenser, a 
fixed condenser, a galena detector and phones. 

A. 1. This hook -up appears on this page. 
Q. S. Could a loud speaker, as described on 

page 636, of the May, 1920 issue of Ranio News 
be used with this set? 

A. it. Yes, such a loud talker could be used 
for strong signals, and provided a Baldwin re- 
ceiver is used. 

00/ 
MF 

Vario 
Coup /er 

00/MF 

T 

Q. 320 
A Very Efficient Regenerative Set May Be 
Construoted Using a Vario Coupler Only, Con - 

nected as Shown Here. 

HONEYCOMB CRYSTAL 
RECEIVER. 

(808) Paul Mackie, of Pittsfield, Mass., wants 
to know: 

Q. 1. Can I receive with a set composed of 
two honeycomb coils and a crystal detector? 

A. 1. Yes, honeycomb coils may be used, pro- 
vided a variable condenser of at least .0006 mf. is 

shunted across each of them. 

AMPLIFIER TROUBLE. 
(809) Chester Olson, of Story City, Iowa, 

wishes to know: 
Q. 1. Why do I get weaker signals with a one - 

step amplifier than with a detector only? The 
transformer is a Sacoclad and the tube a Cun- 
ningham C300. 

A. 1. The reason why you get weaker signals 
with your amplifier is difficult to determine without 
seeing the set, or even the hook-up you are using, 
but we suggest that you verify the windings of 
the transformer and also try to reverse the con- 
nection from the secondary to the grid and nega- 
t -e of the "A" battery. 

Q. 2. Could small variometers, placed in series 
with the regular ones, be used to get a vernier 
effect? 

A. 2. Yes, such small verniers could be used 
and may be had, ready made, from the Amrad 
company. 

SECONDARY CONDENSER 
(810) Otto A. Bedarf, of Union Hill, N. J., 

asks: 
Q. 1. What type of variable condenser is best 

to shunt across the secondary of my loose coup- 
ler? 

A. L A 23 plate variable condenser, which has 
a capacity of .0005 mf., is quite suitable for this 
purpose. 

AUDIO AND RADIO FREQUENCY. 
(811) Clare St. J. Moore, of Westport, Conn., 

would like to know: 
Q. 1. What is the difference between audio 

and radio frequency? 
A. 1. By audio frequency is meant the fre- 

quencies 
giving an audible sound, while radio 

frequency means the frequencies of the vibrations 

used in radio transmission, which are inaudible 
to the ear. 

Q. 2. What is meant by DX reception? 
A. 2. Tke letters DX are used to indicate long 

range work, especially between amateur stations. 
Q.3. What is the difference between an audio 

frequency and a modulation transformer? 
A. 3. Both of these transformers work on the 

same principle, but vary only in their character- 
istics, that is, while an audio frequency trans- 
former generally has a ratio of turns of about 
five or six to one between the primary and the 
secondary, a modulation transformer has a ratio 
of turns which may vary from 20 to about 50 
to 1. 

RENEWING V.TS. 
(312) Willard Merrill, of West Hoboken, N. 

J. asks: 
Q. 1. Where could I have a vacuum tube fila- 

ment renewed? 
A. 1. We suggest that you write to the Tri- 

mount Laboratories, Milford, Mass. 

AERIAL WAVE LENGTH. 
(818) K. L. Long, of Riverton, Wyo., wants 

to know: 
Q. 1. What is the approximate wave length of 

a two-wire inverted L aerial, 170 ft. long, with a 
25 -ft. lead in? 

A. 1. It is difficult to tell you the wave length 
of such an aerial, as you do not mention the 
spacing between the wires, nor the distance from 
the ground. It should be about 220 to 240 me- 
ters. 

Q. 2. What would be the efficiency of a home 
made, short-wave regenerative set, with a V. T. 
detector, and the above aerial? 

A. 2. It is quite difficult to mention any range, 
as this depends upon the surrounding country and 
also upon the design of the set. Under good con - 
ditions, a range of 500 to 800 miles may be ob- 
tained. 

UNDERGROUND ANTENNAE. 
(314) A. W. Gregory, of Morristown, N. Y. 

asks: 
Q. 1. Will you tell me where I could get 

some information regarding the method of install- 
ing underground antennae, also the advantages 
and disadvantages of such? 

A. 1. You will find in the July, 1919 issue of 
RADIO NEWS, some very interesting articles on this 
subject, on pages 10 and 11 and also in Decem- 
ber, 1919 issue, page 274. 

HONEYCOMB COIL WINDER. 
(815) Jurden Moore, of Lowell, Mich., would 

like to know: 
Q. 1. Where could I find some data for the 

ccnstruction of a honeycomb coil winder? 
A. 1. You will find on page 442 of the Jan- 

uary, 1921 issue of RARIO Nrws, complete infor- 
mation for the construction of such a winding ma- 
chine. 

Q. 2. What would be the natural wave length 
of an aerial 600 ft. long, composed of two wires 
with a lead in of 60 ft. and erected 90 ft. above 
the ground. 

A. 2. If this aerial is an inverted L type, with 
the wires spaced about 8 ft., the wave length is 
approximately 760 meters. 

Q. 8. What would you consider the best re- 
generative set at a low price for a beginner? 

A. 8. There are, at present on the market, sev. 
eral types of short -wave receivers, which are 
equally efficient wheal properly tuned; some of 
them may be bought knocked down, thus making 
a great saving on the price. They are furnished 
with full information and blue prints for assem- 
bling and we believe such a short wave set would 
be well adapted to your needs. 

CAPACITY LFFECT. 
(816) L. M. Matthews, of McClure, Ill., writes 

to us as follows: 
Q. 1. What effect does a change in trarsmit- 

ting condenser capacity have on wave lengths? 
A. 1. If the capacity of the condenser is in- 

creased, the wave length of the oscillating circuit 
is increased, and similarly, the wave length of this 
circuit is decreased, if the capacity itself is re- 
duced. If any change of capacity is made in the 
dosed circuit, the aerial circuit should be tuned 
for the same wave length; this may be easily ac- 
complished by the use of a wave meter. 

Q. 2. How should a stationary spark gap be 
adjusted to produce the maximum transmitting ef- 
fect? 

A. 2. The distance between the electrodes of a 
fixed spark gap should be adjusted so that an 
oscillating discharge, that is a bunch of white, 
heavy sparks, is obtained with a maximum distance 
between the electrodes. 

Q. 8. Would a high secondary voltage carry 
farther than a lower one, if the radiation is the 
same? 

A. 3. No; a higher voltage would not increase 
the range, but would increase the losses in the 
aerial. If the intensity in the aerial is the same, 
the range should be approximately the same, at 
low power. 

HONEYCOMB COIL RECEIVER 
(317) Claude B. Vail, of Jacksonville, Ill., 

would like to know: 
Q. 1. Why the long wave arc stations send so 

many V's, sometimes from 20 to over 100. 
A. 1. The letter V is used by the stations 

while tunig, or making experiments. It has 
no other meaning whatsoever. 

Q. 2. Where can I procure a list of the regu- 
lar transmissions of the large stations in the 
United States? 

A. 2. You will find this information in the 
Consolidated Radio Call Book. 

Q. 3. Please give a hook -up that you consider 
efficient for honeycomb coils, with necessary con- 
densers, detector tube, etc. 

A. 3. You will find on page 462 of the Jan- 
uary, 1921, Ranro News, the hook -up requested. 

SHORTENING AERIAL WAVE 
LENGTHS. 

(318) Robert Briggs, of Athol, Masa., wants 
to know: 

Q. 1. The wave length of my aerial, being 
about 380 meters, how could I reduce it to 200 
meters without cutting down the length of the 
wires? 

A. 1. The only way you can reduce the na- 
tural wave length of your aerial, is by inserting 
a condenser in series with it, but it would be 
much more preferable to reduce the length of the 
wires, as this would be much better for sending. 

Q. 2. Is 56 ft. too long a lead in? 
A. 2. No, provided it does not run too close 

to a building, trees, etc. 

Q. 307 
Hook -up for a Crystal Receiving Set Using a 
Loose Coupler and a Loading Coil; the Variable 
Condenser Shunting the Secondary Should Have 

a Capacity of .0005 M.F. 

REGENERATIVE SET. 
(819) Francis Fillmore, St. Louis, Mo., wants 

to know: 
Q. 1. Which is the more efficient for tuning, 

a loose coupler, or a set composed of a Tarte` 
coupler and two variometers? 

(Continued on page 624) 
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Murdock Real 
Radio Receivers 

Prices $4.50 fo $ 6 
Your radio dealer sells 
and recommends Mur- 
dock Phones. 

MURDOCK REAL RADIO RECEIVERS have deliv- 
ered complete satisfaction, on a "money- back" basis 

for 14 years. Those years of experience have so simplified 
and perfected our production that there are today no re- 
ceivers quite so good at so low a price. 

The latest Murdock achievement, the No. 56 Receiver, is a 
highly sensitive instrument which retains all the rugged 
strength of previous types. Important features are, the 
improved comfortable headband, the "Murdock- Moulded" 
ear pieces shaped to exclude outside noise, and the riveting 
of all parts into one durable unit. 

All models of Murdock receivers are sold with free trial 
offer and money back guarantee. Use them in direct com- 
parison to any other phones for 14 days. Make any test 
you wish. Then at the end of the two weeks, if the Mur- 
dock Phones are not entirely satisfactory, return them and 
your money will be refunded! 

Many of the complete "ready -to- operate" wireless sets now 
on the market include Murdock Phones as standard equip- 
ment. If the set you buy does not, be sure you get a set 
of Murdock receivers to complete your station. We strong- 
ly urge you to go to your dealer and convince yourself of 
the quality of Murdock receivers, by actual examination, 
before you buy. 

Murdock Phones are 
the standard bearer for 
a complete line of 
"Made - by - Murdock" 
radio parts and instru- 
ments. This includes 
the famous Murdock 
condensers, couplers and 
variometers, and the 
new Murdock Rheostat 
at $i.00. 

Send for Free Catalogue. 

50 CARTER ST., 
CHELSEA, MASS. 

Pacific Coast Office, 5og Mission Street, San Francisco, Cal. 

New York Sales Office, P. W. Mack, 1217 Broadway, New York. 
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EIectrscst y 
at yourfin4er ends 

Know the facts in Electricity. They mean more 
money and better position for you. Dawkins Guides 
tell you all you need to know about Electricity. 

Every important electrical subject covered so you 
can understand it. Easy to study and apply. A com- 
plete, practical working cour =e, in 10 volumes. 

Books are pocket size; flexible covers. Order a set 
to -day to look over. 

HAWKINS GUIDES 
3500 PAGES $1 A VOLUME 
4700 PICTURES $1 A MONTH 
These hooks tell you all about - 
Magnetism - Induction - Experiments- Dynamos -- 
Electric Machinery - Motors- Armatures - Armature 
Windings - Installing of Dynamos - Electrical Instru- 
ment Testing-Practical Management of Dynamos and 
Motors -Distribution Systems -Wiring -Wiring Diagrams 
-Sign Flashers- Storage Batteries -Principles of Alter- 
nating Currents and Alternators -Alternating Current 
Mot ors -Transformers -Converters - Rectifiers-Alter- 
nating Current Systems- Circuit Breakers -Measuring 
Instruments -Switch Boards -Wiring -Power Stations 
-Installing Telephone- Telegraph -Wireless -Bells- 
I.ighting- Railways. Also many Modern Practical Appli- 
cations of Electricity and Ready Reference Index. 

SHIPPED TO YOU FREE 
Not a cent to pay until you see the books. No obligation 

to buy unless you are satisfied. Send Coupon now -today 
-and get this great help library and see if It is not worth 
$100 to you -pay $1.00 a month forten monthsor return it. 

THEO. AUDEL 8. CO., 
72 Fifth Ave.. N.Y. 

Please submit for examination 
Hawkins Electrical Guides 

(Price $1 each). Ship at once pre- 
paid, the 1e numbers If satisfactory. I 

agree to send you $1 within seven days and 
to further mail you $1 each month until paid. 

Signature 

Occupation 

Employed by 

Residence 

Reference Radio N 

WE'LL 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 ou to get a position as drafts- 
man and Bend you free subscription to Draftsman's 
Publication, "The Compass." 
TREE BOOK -Write today for free book. "Your 
Future in Drafting," giving details of our home 
study course in drafting and telling how you can 
qualify for a position paying $86 to $100 a week. 

ROY C. CLAFLIN, President 
COLUMBIA SCHOOL OF DRAFTING 

Dept. 1809, 14th and T Ste N. W., 
Waehtagton, D. O. 

READ PRACTICAL ELECTRICS, 
THE ELECTR:ICAtL KAGAZIIIE 

FOR EVERYBODY 
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A Compact Low Power Sending SetJ 
For the beginner who contemplates in- 

stalling a transmitting set, this combined 
sending set will prove of interest. In this 
apparatus of new design is included a spark 
coil, a key and an air cooled spark gap, 
with binding posts for connections to a 4 
to 12 volt battery and to the oscillating cir- 
cuit, which should consist of an oscillation 
transformer and high tension condenser. 
The spark gap is of improved design and 
has both electrodes adjustable. The vibrator 
is equipped with special fixing screws so 
that it may be set permanently in the best 
operating position. 

For a portable set, as used by Boy Scout 
Troops, or by experimenters during their 
vacations, this little sending outfit is ideal 
and may occasionally be operated with dry 
cells, if no other source of power is avail- 
able. 

Here is a 
combined 
transmitter 
well adapted 
to the ama- 
teur's needs. 
It is ideal for 
a portable 
set. 

COMBINED SENDING TRANSFORMER, 
KEY, AND SPARK GAR 

A New Sound Amplifier 
In an endeavor to produce a low priced 

loud talker, a manufacturer of radio appa- 
ratus has designed the sound amplifier 
shown in the photograph. The advantage 
of this type of sound amplifier is that any 
make of telephone receiver may be used in 
connection with it. The telephone receiver 
is merely mounted in the base with a screw 
applying it against a rubber ring, prevent- 
ing any loss of sound. The screws are fur- 
nished with this instrument so that flat re- 
ceivers may be used as well as amplifying 
types, which, of course, give best results. 
A notch in the base is provided for the 
cord of the phone, which may be simply 
taken out of a head set and replaced when 
desired. 
,i.1. nauu11uuau,uunuuauuuu11111111u1. 1u 1,uu11111111auuu,wuu1.1aaaaurvarua,uumnu 

To This Horn May be Attached Any Type of 
Telephone Receiver. It Gives a Great Bound 
Amplification When a Good Phone is Used in 
Conjunction With it and With an Amplifier 
Makes Signals That Are Readable Over a 

Large Area. 
111111mn11m111111111111111,,,,1111,11wu11n1111m1,111111111111mw1mnuw111111wunnwwm11111,11wnuuw11 

The complete instrument is made of brass 
and is either coated with black enamel, or 
nickel plated. Its shape gives to this sound 
amplifier very good amplifying properties 
and compared with another well -known ap- 
paratus, has proved to be equally efficient 
when a Baldwin receiver was inserted in 
the base. Of course, an amplifier is needed 
in connection with the receiving set in order 
to have a sufficient volume of sound pro- 
duced by the telephone receiver, but for 
strong signals the instrument may be used 
with a detector tube only. 
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Club Gossip E 

(Continued from page 613) 

dent, Edward Schoppe; secretary and treasurer, 
John H. Kerrien. Directors: John E. Kuhnast, ..d- 
war(' Schoppe, John H. Kerwien, Arthur E. Ker- 
wien, Channing Ritter, W. L. Ring, Weston Vogel. 

It was decided to hold meetings in Fort Lee 
High School Laboratory, but at a later date the 
meeting place was ckanged to Public School No. 2, 
West Fort Lee. 

Harry L. Budenbender Michael Sassano, and 
Gerome White have joined since. 

Anyone interested in joining this club is cor- 
dially invited to be present at one of our next 
meetings. 

For further information apply to John H. Rer- 
wien, secretary, 2131 Center Ave., Fort Lee. N. 
J. Radio 2B0í. 

PORT WASHINGTON, L. I., RADIO CLUB 
A radio club for the benefit of residents of 

Port Washington., Long Island, was formed on 
October 22 by certain of the amateurs of the vil- 
lage. Considerable interest has been displayed in 
the welfare of the club which has to date eighteen 
members, several of whom are men of prominence 
in the village. 

Owing to the fact that the club has been so re- 
cently formed, it has no call letter as yet, but is at 
present planning the installation of a transmitter. 

When a regular call has been obtained by tke club 
itself, it will be announced on this page. 

SYRACUSE, N. Y., AMATEUR RADIO 
ASSOCIATION 

The Syracuse Amateur Radio Association holds 
meetings the 2nd and 4th Saturday every month 
at its club rooms. Everybody welcome. Officers 
are Robert Moore, president; Andrew Potter sec- 
retary; and Robert Winchester, traffic manager. 
Correspondence is invited by all dubs, especially 
those in our vicinity. Address letters to A. 
Potter, 213 Westminster Ave., Syracuse, N. Y. 

TRUMBULL RADIO CLUB 
The Trumbull Radio Club was organized in 

Niles, Okio, for the benefit of radio men in that 
section. It takes in the men from Niles, Warren, 
Mineral Ridge, Levittsbur , McKinley Heights and 
the rest of Trumbull County. The club will 
have a set in a short time. Officers elected were 
Mr. 

J. 
Planty (8ANW), Niles, O., as president; 

Mr. Earl Baumann of Warren, O., as secretary 
and treasurer; Mr. Harry Donegan of Mineral 
Ridge, as vice -president. Communications from 
other clubs are invited. Address them to the 
Club, 5 Parkman Street, Warren, Ohio. 
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CHEMICAL SCIENCE 

MA Y CUTSHOEPRICES 

New Methods in Tanning to Bo 
Discussed by Enperts at Meet- 

ing of American Society. 

4,000 EXPERTS TO ATTEND 

seselone Will Oa Held at Columbia 
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Chemists Are Badly Needed To-day 
In Every Branch of Industry 

All industry to -day is three -fourths chemical. Every day brings new announcements of new ways in which chemistry 

is employed in business and industry. The sudden and almost unbelievable expansion of the chemical field has produced an 

acute scarcity of trained men. The supply of available chemists has been unable to keep pace with the increased 

demand. Industrial plants of all kinds pay tempting salaries to get good men -salaries of $io,000 to $15,000 a year are 

quite common. If you want a profession that offers unlimited possibilities -if you are looking for more money -if you like 

fascinating work -take up chemistry. No other vocation offers such wonderful opportunities for big money and rapid advance- 

ment. Chemistry is now recognized as the coming great science and the demand for trained men is increasing every 

month. 

Learn Chemistry At Home 
We will teach you Chemistry right in your own home, and in your spare time, by a practical 

intensely interesting method. Our home study course written by Dr. T. O'Conor Sloane is prac- 

tical, logical and remarkably simple. Endorsed by leading scientific and educational authorities. 
The entire course is illustrated by so many experiments that are performed right from the start 
that anyone, no matter how little education he may have, can learn and thoroughly master this 
science. Dr. Sloane teaches you in your own home by the same successful system by which he 

has already taught thousands in the class room. This method is a short cut, gained through 
years of experience, which will save you weeks of time. And Dr. Sloane personally examines 
and corrects all examination papers, pointing out your mistakes and correcting them for you. 

His personal training will be of inestimable value to you in your future career. We give you 

the same chemical education which you would receive at any college and our graduates are 
qualified to fill the same positions in the chemistry field as any college graduate. 

Easy Monthly Payments 
You can pay in small monthly amounts as you go along. The price of our course is very 

low and includes everything, even the chemistry outfit -there are no extras to buy with our 
course. Our plan places a chemical education within the reach of everyone. No matter what 
your income is you can meet our low terms, and you do not have to give up your present job 
while learning. 

FREE CHEMISTRY 
OUTFIT To Every Student 

We give this valuable chemistry outfit 
absolutely free to every student. It 
includes everything you need for the 
entire course with the exception of a 
few pieces of apparatus which we teach 
you how to make. You couldn't buy 
so complete an outfit anywhere for one 
cent less than $25.00. There are forty - 
two pieces of laboratory apparatus and 
supplies and eighteen different chemi- 
cals and reagents all enclosed in a fitted 
heavy wooden box with hinged front and 
cover. This hand -finished box serves 
not only as a case for the outfit but as 
a laboratory accessory for performing 
countless experiments. 

Special 30 Day Offer 
Besides giving absolutely free to every student the valuable chemistry outfit described above, 

we are making an additional special offer for a short while only. You owe it to yourself to find 
out about it. Write today for full information and free book "Opportunities for Chemists." 
Send the coupon right now while it is fresh in your mind. Or just write your name and address 
on a postal and mail it to us. But whatever you do, act today before this offer is withdrawn. 

Chemical Institute of New York, (nc. 
Home Extension DIvision 140 -R LIBERTY STREET, NEW YORK CITY 

Dr. T. O'Conor Sloane 
Will Teach You. 

Dr. Sloane, Educational Director of the 
Chemical Institute of New York, is one of 
this country's foremost authorities on 
chemistry. He was formerly Treasurer of 
the American Chemical Society and is a 
practical chemist with many well -known 
achievements to his credit. Not only has 
Dr. Sloane taught chemistry for years, but 
he was for a long while engaged in com- 
mercial chemistry work. 

Many people would pay big money to 
have Dr. Sloane teach them chemistry. 
You can secure his services and personal 
training without one cent of extra expense 
by enrolling with the Chemical Institute 
of New York. 

r 

I 

I 

I 

I 

I 

CHEMICAL INSTITUTE OF NEW YORK 
Home Extension Division, 
140 -R Liberty St., New York City. 

Please send me at once without any obli- 
gation on my part, your free Book "Oppor- 
tunities for Chemists," and full particulars 
about the valuable chemistry outfit given free 
to every student. Also please tell me about 
your plan of payment and your special 30 
day offer. 

NAME 

ADDRESS 

CITY 

STATE 
R. N., Jan. '22. 
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Acme 
CWAPPARATU5 

Has Stood 

the Test 

of Time 

EFFICIENT 
DURABLE 
ATTRACTIVE 
CONVENIENT 

The first C.W. appara- 
tus on the market. Ask 
your dealer, or us 
for Acme Catalog 

describing 

C.W. Power Transformers 
C.W. Filament Transformers 
Modulation Transformers 
Choke Coils 
C.W. Inductances 
Amplifying Transformers 
Amplifiers 
Detectors 
Spark Transformers 
Anti Light -Blinkers 

ACME 
APPARATUS CO. 

188Massachusetts Ave. 

Cambridge 39, Mass. 

Transformer and Radio 
Engineers and Manufac- 
turers 

New York Sales Office 
1270 Broadway 
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Radio Frequency Amplification 
(Continued from page 594) 
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Instead of 
transformers 
tuned circuits 
may be used 
in an R.F. am- 
plifier as a 
means of 
coupling. 

1111111111 111111111111111111111111111111 
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of this type is not practicable. A means of 
increasing the range of the transformers 
consists of shunting the primaries with 
small variable condensers of about .00025 
m.f., although maximum amplification will 
be obtained on a particular wave -length. 

The efficiency of the system depends upon 
the design of the transformers, they should 
be wound with fine wire and should be 
mounted far apart and at right angles from 
one another, so as to prevent reaction ef- 
fects and the production of continuous oscil- 
lations, causing howling and constant whis- 
tling in the receivers. Some control of the 
self- oscillating properties of the amplifier 
can be obtained by fitting a grid potentio- 
meter connected across the "A" battery to 
regulate the main grid potential of all the 
amplifying tubes, as shown in Fig. 2. An- 
other precaution to prevent the tendency of 
self -oscillation consists in connecting across 
the "B" battery a large capacity, say about 
2 m.f., avoiding the high frequency poten- 
tials occurring in the last tube from being 
induced back to the first tubes by reason of 
the potential drop in the resistance of the 
"B" battery. The condenser shown in Fig. 
2 shunting the high tension battery, pro- 
vides a by -pass of low impedance to the 
high frequency currents, reducing the high 
frequency potential difference, between the 
connection from the positive of the "B" bat- 
tery to the primaries of the transformers, 
and the common filament connection, to a 
very small value. 

If, instead of transformers, tuned cir- 
cuits are used, as shown in Fig. 3, the oscil- 
lations are applied to the grids of the am- 
plifying tubes through a small capacity, the 
value of which depends upon the wave- 
length to receive; for short wave -lengths, 
a capacity of .00025 m.f., or less, is suit- 
able, the resistance of the grid leaks R, 
depending upon the type of tube used. In 
an amplifier of this type, either coils wound 
with fine wire, or honeycomb coils, may be 
used with good results. A special mount- 
ing may be provided for the coils so that 
they may be changed when it is desired to 
receive wave -lengths which are not included 

F /G.3 

in the range of the circuit formed by the 
coils L, and the condenser K. If two or 
three stages of amplification are used, all 
the grids should be connected through the 
grid leaks R, Fig. 3, to the center tap of 
the potentiometer connected across the "A" 
battery. 
IRON CORE RADIO FREQUENCY TRANS- 

FORMERS 

Another type of radio frequency trans- 
former, which has given very good results, 
is the one wound on an iron core forming 
a closed magnetic circuit, and composed of 
a very great number of extremely thin lam- 
inations, which are varnished or shellacked 
to insulate them from each other. The 
windings on these transformers consist of 
a few turns of wire and, as in the previous 
case, has a maximum efficiency on a certain 
range of wave -length, although more uni- 
form over the entire range than with the 
air core transformers. The steel used for 
the iron core must be of high grade, so as 
to reduce the losses to a minimum and the 
core must be of the proper size so as to 
have a large cross section. Such trans- 
formers are used in the L3 amplifier de- 
signed during the late war by the French 
Signal Corps, the same tubes being used in 
this instrument to amplify at radio and 
audio frequency at the same time. 

CONSTRUCTION OF R.F. AMPLIFIERS 

For the reception of long waves, such as 
are used by the powerful stations in Trans- 
atlantic and Transcontinental transmissions, 
the resistance coupled amplifier is best 
adapted, as it does not require any adjust- 
ment and will give maximum results with 
the least trouble when used with a loop 
aerial. The best type of loop to experiment 
with is a four or five foot squafre one, 
wound closely with about too turns of No. 
20 D.C.C. wire, although Litz wire would 
prove more efficient, but also more expen- 
sive. This loop should be shunted by a va- 
riable capacity with a means of adding fixed 
condensers in parallel to increase the range 
of wave- length. 
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A type of re- 
ceiver which 
is well adapt- 
ed to the re- 
ception of 
short waves. 
With only 
one step of 
R.F. amplifi- 
cation and a 
detector this 
circuit is sur- 
prisingly sen- 
sitive. 

111 ,111111111111111111111111111. 
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QSA 
Inductances 

Number Mounted Unmounted 

QSA 25 $1.40 $0.50 

" 35 1.40 .50 

50 1.50 .60 (t 

it 

tt 
75 1.50 .60 

100 1.55 .65 

" 150 1.60 .70 

200 1.65 .75 

250 1.70 .80 

" 300 1.75 .85 

400 1.80 .90 

500 2.00 1.00 

600 2.15 1.15 

750 2.35 1.35 

1000 2.60 1.60 

1250 3.00 2.00 

1500 3.50 2.50 

It 

it 

Remler QSA Coil Inductances 
Are Quality Throughout 

Guaranteed Against All Weather Conditions 
HE coil is impregnated by an exclusive Remler process 
with a special celluloid enamel. There is no varnish to 
"ooze out" in hot weather, no fiber to absorb moisture in 

damp weather. This results in an extremely low distributed 
capacity and an absence of leakage or shorting. The exclusive, 
Remler process of waterproofing guarantees the fiberoid strap 
against moisture. 
The plug mountings are molded by Remler from genuine Bakelite, highly polished. 
The plug terminals are slotted twice at right angles to insure easy plugging and good 
contact. All coils are wound on a substantial impregnated tube 2" in diameter with 
1" face or width. 

DEALERS: -There is an exclusive and very profitable proposition for you on Remler 
apparatus. Write for full particulars. 

AMATEURS: -Write for 32 -page Remler Bulletin. 

Mounted coils are 
fitted with Remler 
"Ezy Plug" Bakelite 
plugs with water- 
proofed fiber strap. 
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Baldwin Telephones 
Increased Sales Justify a 
Further Reduction in Price 

Prices Effective.December 1, 

1921 

Type C $12.00 
Type E $13.00 
Type F $14.00 
Type G $15.00 

Loud Speaker Unit $6.00 
Baldwin Headband .75 

Dealers write for 
our proposition. 

Our Guarantee 
We guarantee satisfaction. In 
other words, if any of our custom- 
ers are not satisfied with our 
phones after giving them a fair 
trial, they may return the goods 
and we will refund the purchase 
price, together with the transpor- 
tation charges. 

See your Dealer or write 
direct to Factory 

NATHANIEL BALDWIN 
3474 South 23 East St. 
Salt Lake City Utah 

RADIO 
TELEPHONE & TELEGRAPH 

APPARATUS OF MERIT 
H2OA Rotary Enclosed Gap $25.00 
S20B Same without motor 20.00 
Kl Open Rotary Gap 18.00 
11V200 Radiotron Detectors 5.00 
UV201 Radiotron Amplifiers 0.50 
ÚV202 5 -Watt Transmitter 8.00 

Send 4e for our 55 -page Catalog. 
Full of illustrations, information 
and prices that call prove attractive 

KARLOWA RADIO CO. 
611 Best Bldg., Rock Island, Ill. 

The amplifier shown in Fig. I may con- 
sist of any number of stages of radio fre- 
quency amplification, up to six, with, if 
desired, one or two stages of audiofre- 
quency amplification, using ordinary ampli- 
fying transformers between the tubes. The 
resistance R should have a value of 8o,000 
ohms and the grid leaks, of about two 
megohms. These grid leaks may be con- 
nected directly to the filament return con- 
nection, although is is preferable, when sev- 
eral tubes are used, to connect them to the 
slider of the potentiometer. The coupling 
condensers K should be of various capaci- 
ties when several stages are used, in a six- 
stage radio frequency amplifier, the first 
and second coupling condensers may have 
a canacity of .0005 m.f., the third and 
fourth, of .000t5 m.f., and the fifth one, of 
.000! m.f. For the reception of continuous 
waves, the r.f. amplifier may be set to pro- 
duce oscillations which, interfering with an 
incoming wave, produce beats, making 
audible the undamped waves by the auto - 
dyne method. 

This is accomplished by means of a small 
variable condenser having one movable and 
two fixed plates connected as shown in Fig. 
1, producing a capacity coupling between 
the plate of the last tube and the grid of 
the first one, or between the grid and the 
plate of the first tube for the shorter wave- 
lengths. It is important to note that in all 
the types of radio frequency amplifiers, 
either resistance or transformer coupled AP 
or Myers tubes should be used, as it has 
been found that in other types the capacity 
between the elements is too great for good 
operation at radio frequencies. 

TRANSFORMER COUPLED R. F. AMPLIFIERS 

A point to which much attention should 
be paid is the connecting of the various 
elements of an R.F. amplifier, the connec- 
tions should be straight and as short as 
practicable, so as to reduce the capacity 
effect and induction between the various cir- 
cuits, especially with a transformer coupled 
amplifier. As explained before, the trans- 
formers 'being efficient on a rather short 
band of wave -lengths, several of them 
should be used to cover the desired range. 

The number of turns for primaries and 
secondaries of the transformers to cover 
a range of wave -length from 200 up to 
about 20,000 meters, is given in the follow- 
ing table, these windings being made of 
very fine insulated wire on forms about 
ry," in diameter with a groove about lA" 
or %" wide. 

Primary 
70 

8o 

Secondary 
90 

I00 
120 150 
200 220 
375 375 
65o 65o 

I200 1200 
2000 2000 

These numbers of turns were found by 
experiments, but may not be best for an 
amplifier of different design as the length 
of the connections and the location of the 
transformers varies the wave -length of the 
circuit. They are merely given as an in- 
dication. 

SOME RESULTS OBTAINED WITH R.F. AM- 
PLIFICATION 

To give an example of the sensitivity ob- 
tainable with radio frequency amplification, 
the following results may be mentioned: 
Using a loop aerial 20" square, composed 
of 10 turns of insulated wire spaced Yt"', 
one stage of radio frequency amplification 
and detector, as shown in Fig. 4, the writer 
was able to receive very loudly the W.J.Z. 
radiophone broadcasting station, ten miles 
away, in a very unfavorable location among 
steel buildings in the downtown section of 
New York City. The inductance L, con- 
nected in series with the loop, consists of 
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Type DT 600 DeForest 

E VER YMA N 
RADIO PHONE RECEIVER 

Gives excellent results on all 
wave lengths up to loo Meters. 
The set is provided with a plug 
attachment so that you receive 
longer range by simply add- 
ing a Honeycomb Coil. Com- 
plete with dust proof Crystal De- 
tector and Brandes Superior 
Headset. All in wonderful cabi- 
net, with complete instructions. 
Price, $25.00. Order Now 
VAEIOMETERB 
Fischers $4.60 
Baldwin 7.00 
f J N 4.60 
Simplex 6.00 
VARIOCOUPLERS 
J J N. 880 Met 4.00 

J N. 600 Meters 
ers 

5.00 
Fischers 8.00 
Simplex 8.00 
Baldwin 8.00 
AUDIOTRON 
Genuine Two Filament with adap- 

tor. Special while they last 6.00 
CABINETS 
Solid oak, waxed finish, size 18x7 4.00 

Size 12x7 8.50 
Size 7x7 3.00 
Hinged top, additional 60 

Dealers, send for quotations 
EURACO Mica Grid Condenser, 

.00025 Mfd. to fit standard grid 
leak base 

Something New in 
Radio Frequency 
adapted for wave 
meters. Price 

.60 
Radio -Baldwin 

Transformer, 
lengths to 260 

$3.60 

We carry a full line of EBY Bind- 
ing Posts and all good makes of 
Wireless Apparatus. Mail orders 
filled with dispatch from Dept. 

Radial Coils, cuts out QRM 
with beautiful DeForest dial.. 6.00 

Beacon Radio & Elec. Co. 
McNish & Owen 

246 Greenwich St., New York City 
TEL. Barclay 3189 

,N 

Variometers$3.75 each Couplers 
Wound but 

'yJ 00 each Unassembled 
These instruments embody best workman- 

ship and materials, all wooden parts genu- 
ine mahogany, coupler primary wound on 
Formica tubing. Wound to assure maxi- 
mum results for short wave work. Shafts 
8/18 inch. With Chelsea Dial and Knob, 
$1 extra. Send for bulletn describing 
panels, parts and other apparatus. 

FREDERICK WINKLER, JR. 
304 Columbus Ave., New York City, N. Y. 

READ PRACTICAL ELEOTRICS, 
THE ELECTRICAL MAGAZINE 

FOR EVERYBODY 
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and now 200 meter 
Radio Frequency Amplification 

The Radio Corporation will shortly introduce to the amateur and experi- 
menter a radio frequency intervalve transformer which functions over the 
wave -length band 200 to 5000 meters and which has been designed par- 
ticularly for the short wave band 200 to 500 meters. This is the most 
important advance made since the introduction of the vacuum tube - 
an advance made possible by the immense research facilities standing 
behind the Radio Corporation. 

For use solely with Radiotron UV -201 
UV -1714 is the 
model designation 
of this transformer 
-the ideal for long 
distance work. 

It doubles and 
triples receiving 
ranges; makes au- 
dible signals that 
cannot be received 
with other types of 
amplification cir- 
cuits; is vastly su- 
perior to any other 
method of ampli- 
fying telephone 
speech; eliminates 
tube noises; in- 
creases selectivity; 
increases signal 

THE BIGGEST STEP SINCE THE VACUUM TUBE 

Two models of the intervalve transformer will be 
manufactured -UV -1714, price $6.25, range 200- 
5000 meters; and UV-1716, price $8.50, range 5000- 
25000 meters. For radiophone broadcasting recep- 
tion: two stages radio -frequency amplification and 
one detector. For general reception: one stage 
radio -frequency amplification. one detector and 
one stage audio amplification. For extreme "DX" 
work: three stage, radio -frequency amplification 
(using UV- 1714), one detector tube and one stage 

of audio amplification (with UV -712). 

WRITE TO SALES DIVISION, Suite 1802 

audibility at each 
stage at least twen- 
ty times; makes it 
possible for small 
loops or frame aeri- 
als to receive as 
well as high anten- 
nae; and gives a 20- 
watt amateur radio 
telephone set the 
transmitting range 
of a transmitter of 
several times the 
power. 

Delivery Begins 
January 15, 1922 

Dealers: 
Order Now 

Radioami Corporation 
of America 

233 BROADWAY -NEW YORK CITY 
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Our 
Somerville Sales Service 

continued growth, since 1917, testifies that we are giving satisfaction. We solicit your 
business for 1922 and thank you for any orders you have sent in the past. 

Somerville 
Dial Indicator 

PRICE P 
Q 1.7C 

We have sold enough dials 
to pay for ,l:es and moulds. 
The present price covers 
cost of material and dis- 
tribution only. 

Will fit %" or 3/16" shafts, 
diameter of dial, 4 inches. 

NOTICE! 
A 31/4" diameter dial will be 

ready Jan. 15. 

PRICE $1.60 

PARTIAL STOCK LIST 
AMPLIFYING TRANSFORMERS 

l'V 712 Radio Corporation $7.00 
General Radio, new type 5.00 
Chelsea, Just out. mounted 4.50 

AMPLIFIER CABINETS 
2 stage GREBE, with 171. control 55.00 
Detector and 2 -stage AMRAD, Just out 47.50 

TUNER CABINETS 
GREBE CR -5, 150 -3000 m new type 80.00 
GRMIE, CR -8, 150 -1000 m. new type 80.00 
ADiRAD 2596 170 -380 m. new type 45.00 

HEAD TELEPHONES 
BROWN - IMPORTED. adjustable 18.00 
BEIBT phones, with round Firm plug 9.25 
MURDOCK No. 56, with Navy type headband, 

2000 ohm 5.00 
"B" BATTERIES 

SORBINO 22%, volt, 6400 mil. amp. hr 4.00 
SORSINC 6 v.. 60 amp. storage batteries 15.00 
EVBREADY No. 768 22% volt, with taps 5.00 

VACUUM TUBES 
RADIOTRON UV 200. postpaid, insured. .. 5.00 
RADIOTRON UV 201, postpaid, insured 6.50 
RADIOTRON UV 202, postpaid, insured 8.00 
RADIOTRON UV 203, postpaid, insured 30.00 

VT SOCKETS 
RORALA S10. with bakelite base 1.00 
RADIO (ORI'. PT 541 for UV 203'e 2.50 

TUBE RHEOSTATS 
NADA, 5 amp. for power tubes 1.35 
I1'ADA, Thermaplax bare, 1'4. amp 1.00 
SOMERVIId.}:, 6 ampere, EIIRAMCO unit 2.75 

POTENTIOMETER 
For plate voltage control 

RADIO CORP. "A" bat. type, 200 ohm 2.00 
FEDERAL JACKS 

1421 open circuit, 70o 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 
FEDERAL UNIVERSAL, Just out 1.75 
NIRCO, bull -dog grip, round 2.50 

VARIOMETERB 
RESILER. moulded Bakelite, ao dial 6.00 
AMRAD, wavy wound type, no dial 1.10 

VARIOCOUPLERS 
ItF.MLER, moulded, no dial 5.40 
AMRAD wavy -wound type, no dial SAO 
TYPE 1 MILLIAMMETERS (D. C.) 6.00 

0 -50. 0 -100, 0 -300, 0 -500, 0 -1500 m. a. 
TYPE 1 VOLTMETERS (D. C.) 0 -500 15.00 
TYPE JX VOLTMETERS (A. C.) 0 -15 8.00 

(These are for power tube Alaments) 
TYPE JT AMMETERS (R. F. -A. C.) 12.00 

Ranges are 0 -154, 0 -3, 0 -5, and 0 -10 amps. 
Each meter guaranteed and sent postpaid 

SEND 20c FOR LOOSE -LEAF CATALOG TO 

Somerville Radio Laboratory 
176 -178 WASHINGTON STREET BOSTON, MASS. 

Special agents for Radio 
Corporation, Westing- 
house, Grebe & Amrad 
products. 

Order from us! 

Prompt shipments on 
General Radio, Acme, 
Chelsea, Murdock, Fed- 
eral, De Forest and 
Remler products. 

Try Somerville. service. 

KNOCKED - DOWN CONDENSERS 
DeForest Vernier Type c V 100$ 001 MF 34.75 

Y I C V 1503 .0015 MF $5.05 
INCLUDE POSTAGE AND INSURANCE ON 2 POUNDS 

$1.00 I;ERFCEOIL Aeroplane Antenna Wire PER COIL $1.00 
(BRAIDED 16 STRAND NO. 30 BARE COPPER) (INCLUDE POSTAGE ONE POUND) 

EVERYTHING FOR YOUR STATION. WE SHIP SAME 
DAY ORDER IS RECEIVED. LET US KNOW YOUR NEEDS 

" THE HOUSE OF SERVICE " 
LINZE ELECTRICAL SUPPLY C6. 
1129 OLIVE STREET ST. LOUIS, MO. 

WE REPRESENT ALL THE LEADING RADIO MANUFACTURERS 

A welcome addition to your library! Send $2.50 today, pine postage for 7 lbs., and your copy 
of bound volume No. 2 of Radio News will come forward by return mail. 
Experimenter Publishing Company, Ine, 236a Fulton Street, New York Olty 
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t8 turns of No. 16 D.C.C. wire wound on 
a cardboard tube e" in diameter, inside of 
which revolves the coil Li, consisting of 6o 
turns of small insulated wire shunted by a 
variable condenser. As may be seen, this 
circuit is similar to the one in Fig. 3, al- 
though in this case the tuned circuit con- 
nected in the plate of the amplifying tube 
acts at the same time as a tickler, which may 
be coupled to the inductance L inserted in 
the loop circuit. 

Two A.P. amplifying tubes were used 
with 8o volts on the plates, and it was pos- 
sible to operate a loud talker by using two 
stages of audio frequency amplification so 
as to make the signals audible all over a 
very large room. Using two stages of radio 
frequency amplification, with tuned circuit 
with the coil LI connected in the plate of 
the second stage of radio frequency am- 
plification, the signals were loud on a loop 
3" in diameter, which was nothing else than 
a small inductance wound on a cardboard 
tube and having the plane of its turns 
placed in the direction of the WJZ station. 

At the present time, four types of radio 
frequency transformers are on the market 
and will certainly increase the efficiency of 
the amateur stations when used in the man- 
ner described in this article, although the 
writer does not wish to make any statement 
about these instruments, not having been 
able, as yet, to try them personally. 

However, it is easy to make either a re- 
sistance or transformer coupled R.F. am- 
plifier for use with existing apparatus, and 
experiments along this line will prove in- 
teresting to the Radio enthusiasts who wish 
to increase the range of their station. 
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I Want to Know 
(Continued from page 616) 
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A. 1. A regenerative set with a variometer in 
the grid and plate circuits of the detector tube is 
much more efficient for tuning than an ordinary 
coupler. 

Q. 2. Please publish a hook -up of the best 
of these circuits, with a V.T. detector. 

A. 2. You will find on page 527, of the Feb- 
ruary, 1921, issue of RADIO NEWS, a hook -up for 
a regenerative set. 

SIMPLEST REGENERATIVE 
RECEIVER. 

(320) James Brown, of Boston, Mass., wants 
to know: 

Q. 1. Which is the simplest form of regenera- 
tive receiver, that can be used for short wave 
reception? 

A. 1. A hook -up of the simplest regenerative 
receiver appears on this page. It consists of a 
variocoupler, the primary of which is wound with 
80 turns, with taps at every eight turns, and the 
secondary consisting of 50 turns connected in the 
plate circuit. A variable condenser of .001 mf. 
capacity should be connected in series with the 
aerial for fine tuning. 

i111111111111/11111111111111111111111111111111.111111111 lllllll 1111111111111111111 iiiii 1111111111 iiiiiiiiiiiiiii 1111111 iiiiiiiiiiiii 111.111 

Radio Comes to the Aid 
of the Autoist 

(Continued from page 586) 
E 

signal. For instance, the road between New 
York and Albany may be characterized by 
three dots and two dashes of the telegraph 
code. Other roads will be marked with 
other combinations. 

As the signal- producing currents flow 
through the wire at the side of the road 
they will produce a magnetic field which will 
spread out over the highway. If a passing 
car had a coil of suitable design placed on 
its radiator, there would be produced in the 
coil a current as it swept through the mag- 
netic field produced by the signal wire. There 
is nothing mysterious about this principle. 
Any coil cutting a field of force will have 
produced within it a current which will de- 
pend upon the number of turns of wire in 
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TYPE H R 
REGENERATIVE RECEIVER 
Wave length 180 -825 Meters. Perfect Regeneration at all wave lengths. 
No capacity effect from the hand or body. Antenna condenser built as a 

vernier. Compartment inside cabinet for "B" Battery or External "B" 
Battery may be used. The control is wonderfully simple - the best you 
have ever used. 

We absolutely guarantee 
this set to give results 
e q u a l or superior to 
any on the market, re- 
gardless of price. Set in- 
cludes tube socket and 
rheostat and is com- 
pletely wired ready for 
use. Cabinet of dark oak 
with hinged cover. We 
believe it represents the 
greatest value ever 
offered in radio and the 
owner of this set will 
have a surprise for the 
owner of more expensive 
equipment. 

Remember you can not 
buy greater performance 
at any price and this 
equipment is backed by 
the oldest manufacturers 
of radio in the United 
States. Order from your 
dealer or from us if he 

We absolutely guarantee this set to give results equal 
or superior to any on the market regardless of price. 

COMPLETE SET $35.00 
Licensed under Armstrong U. S. Patent 1,113,149 

won't supply you. You 
don't have to experiment 
with unknown products 
unless you want to. The 
price of H.R. Regenera- 
tive Receiving Set com- 
plete with tube, B. Bat- 
tery, 2,000 ohm telephones 
and storage battery 
$65,00, includes every- 
thing except antenna and 
ground. 

NEXT MONTH WE 
WILL SHOW IN THIS 
MAGAZINE AN- 
OTHER UNUSUAL 
DEVELOPM E N T 
-WATCH FOR IT ! 

Our complete catalog in 
three parts is full of 
equally attractive items 
and describes every radio 
essential from the small- 
est item to the largest. 

CLAPP- EASTHAM COMPANY 
RADIO ENGINEERS AND MANUFACTURERS 

120 Main Street, Cambridge, Mass. 
California Representative 

LEO J. MEYBERG CO., San Francisco and Los Angeles 

127.19 
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Tuska Moulded Variometer with Dial, $7.25 

The original 
and peerless 

Moulded 
Variometer 

Maximum Inductance 

Range- Minimum 

Distributed Capacity 

High in Quality -Low in Price 

Unmounted 
Price, $12.00 

A C. W. Trans- 

former of real merit 

Designed and Built 

in Tuska Fashion. 

A Tuska C. W. Transformer 
Type 240 

Mounted $15.00 
Capacity, 100 Watts 

Primary, 110 or 220 Volts 

Secondary, 2 -800 Volt windings 

Filament, 2 -7.5 " " 

Core, Shell type 

Tuska Variocoupler cif 
Type 230 Price $7.50 

Secondary, 45 turns, No. 22 green 
silk on moulded ball. 

Primary, 96 turns, No. 22 green 
silk or Formica Tube, 4 

inches diameter. Electri- 
cally efficient and mechan- 
ically perfect. 

Send 5 cents for our Catalog and Bulletin No. 2 

The C. D. Tuska Company 
265 High Street Hartford, Connecticut 

"MIRACO" ' VACUUM TUBE RADIO 
RECEIVER 150 -600 Meters 

Think of buying a complete Vacuum Tube Re- ; -mss.. 
ceiving Set including B Battery, Radiotron 
Vacuum Tube, Murdock 2000 Ohm Headset, 
150 ft. Aerial Wire, Insulators and ground 

a x' wire complete ready for use for only $29.50 
Prepaid. Only additional equipment necessary 

b . is a 6 volt storage battery or 4 dry cells and 
you are ready to experience the thrill of catch- 

?'' ing signals, voice and Radiophone Concerts out 
. of the air. 

. ry r''' Miraco Radio Receiver, without these acces- 
6 sonies, $i8.00 Prepaid. Order direct from this 

ad or write for literature describing this ap- " paratus. Prompt mail order service on any ~.-. standard equipment. Give us a trial. 

(WEST RADIO COMPANY 
"EVERYTHING 

OHIO 
FOR THE RADIO MAN" 

Radio News for January, 1922 

the coil and the number of lines of force 
cut per second. In this instance, a small 
current is caused to flow in the coil and this 
is amplified with a vacuum tube. 

The current from the amplifier reaches a 
special relay which is opened and closed 
with each signal emitted by the signal wire. 
The sensitive relay works in conjunction 
with the Directometer which is mounted on 
the dash of the car. It is on the face of 
the Directometer that the electrical impulses 
passing through the wire are registered in 
flaming red. This is done with small pea 
bulbs mounted back of red glass. One side 
of the Directometer registers dots while the 
opposite side registers dashes. Since the 
inventor has not as yet completed his prep- 
arations for patent protection, information 
regarding the operation of the Directometer 
itself is not yet available for publication. 
However, this much can be said : The con- 
struction of the instrument is simple and 
rugged and it will respond faithfully when 
it is in use on the very worst roads. The 
various lights behind the numerous dots and 
dashes on the face of the device are con- 
trolled by a special selecting apparatus 
which functions through the aid of the re- 
lay. 

The Directometer is almost human in its 
action. If the instrument is set for a cer- 
tain combination of signals at the beginning 
of a journey, a bell will ring if the driver 
of the car happens to get on another road 
having a different combination of dots and 
dashes. The instrument is set by simply 
pressing a small button located underneath 
the face. If, however, the route between 
two smaller cities is made up of a number 
of definite highways, which would sometimes 
be the case, the instrument is not set. It 
will then faithfully register the changing 
signals as the new highways are approached. 

So perfect is the Directometer in its ac- 
tion that it will indicate a detouring point 
when it is reached. Two arrows, one point- 
ing to the right and one to the left, are 
placed on the face of the instrument. When 
the detouring road is approached, one of 
the arrows takes on a flaming red color. 
This action is caused by a special signal 
transmitter that is placed at the point in 
the road where detouring is necessary. The 
special transmitter sends forth a special set 
of signals which are standard for this par- 
ticular purpose. The detouring signal trans- 
mitter is made small enough so as to he 
conveniently portable. It can be carried 
from place to place nicely by a single man. 

The prospective user of this device is 
quite naturally going to ask if the electrical 
devices on his car are going to interfere 
with the proper action of the Directometer. 
Since the proper action of the Directometer 
comes through the reception of definitely 
spaced characters, the electrical impulses 
produced by the ignition apparatus cannot 
interfere in any way. 

The cost of the Directometer need not be 
fabulous, since it is not made up of com- 
plicated or delicate parts. The construction 
of the instrument is rugged enough to with- 
stand the abuse of the worst kinds of roads. 
The inventor believes that it can be manu- 
factured on a quantity basis to sell for a 
price between $50 and $75, which price 
would not be prohibitive considering the 
service the thing renders. 

The C. W. Transmitter 
at 1 AFV 

(Continued from page 603) 
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an 8/32 brass screw. 
The 12 wires are cut to length and rolled 

into separate rolls; a piece of 2" X 3" wood 
is then placed on end in the center of the 
spreader and the clamps temporarily put on 
and the insulators attached to the ends 
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The Highest [fficîencij 
in Radio Panels y y 

You get it in the Formica Panel. Extremely high 
insulation resistance and dielectrical strength result in 
low power and hysteresis losses where high frequency 
currents are employed. The angle of phase difference is 

unusually small. 

High technical quality has led to the approval of For- 
mica by the United States Navy and the Signal Corps. 

Formica is handsome and highly finished. It is easily 
machined -and is impervious to weather, oil, water, acids, 
alkalies -permanent, durable, and always good -looking ! 

Dealers : Formica is the most popular panel 
material because of its good looks and high 
quality. You can buy it in standard sheets 
32 x 46 and cut it yourself, or we will supply it 
at slight extra cost in 6 x 7, 8 7 9, io x 12, 
14 x i8, 18 x 21 or any special sizes you want. 
We co- operate with the dealer. Write for our 
dealer helps. 

The Formica Insulation Company 
4614 Spring Grove Ave. Winton Place 

CINCINNATI, OHIO 

öRMlCA 
Made From Anhydrous Redmanol Resins 
SHEETS TUBES RODS 
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MAMA 
DARIO.DISTQIBUTING- COMPANY 

PADISCO 
APPARATUS 

WM 
BETTER "B" BATTERY 

MADE ACCORDINp TO U.S. GOVERNMENT 1PECIrICAT1pN 

RADIO DISTRIBUTING CO. 
NEWARK. N. J. 

lll(4\`w 

RADISCO BETTER "B" 
are an investment 

YOU may not be able to see what's inside a 
"B" Battery, but you can depend on a fa- 

mous name. Give up that careless request, 
"Give me a `B' Battery." Specify Radisco 
Better "B" Batteries, and get the "Assur- 
ance of Satisfactory Performance" for noth- 
ing extra. 

ff 

Comll 
ies at, 
and & 
regain 
less iM 

ling le 

No 
batte 

D1ImIr 

Your Assurance of S¢tis, 

An actual photograph, showing 
a well- equipped, efficient, but 
moderate- priced receiving sta. 
tion. Notice the use of Ra- 
disco Variometers and Coupler, 
Grid Condensers, Better "B" 
Batteries, Corwin Dials and 
Switches, Murdock Rheostats 
and No. 56 Phones, A. R. Co. 
transformers, a n d Radisco 
small parts. All of these in- 
struments are sold by the 
Radisco dealers listed here. 
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Smooth steady, sure as the flow 
of a mighty river, is the powerful 
current delivered by RADISCO 
BETTER "B" BATTERIES. 

BATTERIES 
11 satisfaction 
'prices. Radisco Better "B" Batter - 
;.iced as low as quantity production 
:,ant marketing will permit, with due 
à- long, continuous service. To pay 
osacrifice essential elements of ster- 
ety. To pay more is unnecessary. 
Ries at the price are as good. No 
eat any price are better. 

í C /ory Perform ance 
These Radisco Agents Are GOOD 

Y, N. Y. 
m Radio Mfg. Co. 
rket St. 

ELLE, N. C. 
side Wireless In- 
Aiment Co. 
IEIC CITY, N. J. 
mount Radio Supply, 
Sial & Paoiflo Aves. 
r, MASS. 
bio Radio Co. 
byleton St. 

igiYN, N. Y. 
t Phillips 

latbneh Ave. 

t& Radio Co. 
, ILL. 

OáTY, MO. 
Radio Supply d Delaware Sts. 

PORT PA. 
Eleotrlo Co. d.. St. 

NEWARK, N. J. 
Corwin & Co. 

4 West Park St. 
NEW ORLEANS, LA. 

Rose Radio Supply 
604 Gravier St. 

NEW BRUNSWICK, N. J. 
Geo. N DeLaplalne 
306 George St. and 
8th and Magnolia Ste. 

PHILADELPHIA, PENN. 
Philadelphia School of 

Wireless Telegraphy 
1533 Pine St. 

PITTSBURGH, PENN. 
Radio Electric Co. 
3807 Fifth Ave. 

PLAINFIELD, N. J. 
Paul R. Collier 
164 E. Front St. 

PORTLAND, ME. 
Athntio Radio Co. 
15 Temple St, 

Dealers 
PROVIDENCE, R. I. 

Rhode Island Electrical 
Equipment Co. 

46 Washington St. 
SCRANTON, PENN. 

Shotton Radio Mfg. Co. 
P. O. Box 3 
Branch 8, Kingsbury St. 
Jamestown, N. Y. 

SEATTLE, WASH. 
Northwest Radio Service 
809 Fourth Ave. 

WASHINGTON, D. C. 
Eastern Radio and Eleo. 

Co., 1406 Florida Ave., 
N. W. 

Canadian 
MONTREAL, QUEBEC 

J. B. Miller 
188 Vendome Ave., 

N. D. G. 
TORONTO, ONTARIO 

The Vimy Supply Co. 
567 College Street 

>> 

MURDOCK No. 56 HEAD 
PHONES 

Famous Murdock quality ear 
pieces with improved comfort- 
able, adjustable head band. 
Doubly guaranteed by Radisco 
and Murdock. Now on sale at 
all Radisco agencies. 
2000 ohm complete set $5.00 
3000 ohm complete set $6.00 

MURDOCK RHEOSTAT 
This new improved rheostat is 
easily adaptable for 'front or 
back of panel mounting or table 
mounting. Forms are "Mur- 
dock Moulded." In actual op- 
eration it provides for extreme- 
ly delicate variation of the 
filament current. Doubly guar- 
anteed by Radisco and Mur- 
dock. Now on sale at all Ra- 
disco agencies. Price $I.00 

RADISCO COILS 
Famous Radisco Coils, the 
recognized standard for long - 
wave reception are available in 
sizes to receive all known wave 
lengths. Mounted or unmount- 
ed. Larger sizes made with three 
taps. Reasonable prices. A liberal 
supply at all Radisco agencies. 

629 
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899 BOYLSTON ST. 

BOSTON, MASS. 

:TE 

3TITU 

TEL. 
BACK BAY 
59 6 4 

SPARK -- ARC -- VACUUM TUBE 
The Revised Examinations for Commercial Operators including ARC and VACUUM TUBE is careftiliy 
and fully ooTered by the Cburee of Instruction offered by the EASTERN RADIO INBTPruno. InteUl- 
gent students INSIYT on being taught upon ACTUAL apparatus 

. 1444; -;. 

"The EASTERN RADIO INSTITUTE'S 2 K.W. 'ARC' " 
The EASTERN RADIO INSTITUTE is the OLDEST, LARGEST and BEST EQUIPPED Radio School 

In New England. The Pioneer school that has always led the wayl Ask any man in Radio -he 
will tell youl 
New Students can begin to advantage in the 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 Maaet visit the Institute send for one. 

F. D. PITTS, Director 

Doubleday - Hill 
Federal Head Set 
2200 Ohm.. $8.00 
3200 Ohm ..$10.50 

Mail Orders Promptly Filled. Dealers -Write for Discount. 

Send Us Your Orders for 

RADIO EQUIPMENT 
Highest Quality - Lowest Prices - Prompt Service 

Distributors for Grebe, DeForest, Chelsea, Radio Corporations of 
America, Murdock, Signal, Magnavox and other highest grade 
Radio Apparatus. All sizes of Radiotron Vacuum tubes always 
in stock. 
Get the new Grebe Regenerative Receiver CR -9 -the ideal equip- 
ment for C -W and radiophone reception. 150 -3,000 meter wave 
length -all the latest Grebe features including moulded variotnetere 
rubber -tired verniers, etc. The final word in simplicity of oper- 
ation. 

Send for "Radio Corporation of America 2 C CW Booklet" Mailed postpaid for 

DOUBLEDAY- HILL ELECTRIC CO. 
715 Twelfth St., N. W., Washington, D. C. Radio Dept. -Desk B 719 -21 Liberty Ave., Pittsburgh, Pa, 
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of the straps ; this part cannot be too thor- 
oughly done, for the entire weight of the 
antenna is supported from these four points. 
From the insulators the 12 antenna wires 
run out to the spreader, make three turns 
around it and drop to the lower hoop, these 
wires should be soldered to the spreader 
and hoop. but not to the hoop until after 
the mast is raised. 

It will be necessary to dig a hole 4' deep 
for all five masts and the corner posts 
should have a good heavy rock behind the 
bottom of the section in the hole and an- 
other large rock at the top of the hole in 
front of the mast. 

To the lower section of the mast the two 
sets of clamps are attached 3' apart and 
the back strap securely spiked in place, 
the guys are put onto the back straps only 
and this section is placed with the lower 
end over the hole in the ground that it will 
rest in. Put a plank down in the hole back 
of the mast and, with assistance, you can 
throw it into place without any trouble. Se- 
cure the guys from this section at the top 
to the corner also at the top, and place a 
good tackle at the top of the first section; 
assemble the two upper sections, with guys 
and all, and carry to the base of the sec- 
tion already in place ; take the assembled 
spreader from the piece of two by three 
used in balancing and assembling the aerial, 
and put this on the topmast and unroll the 
12 coils of aerial toward the base of the 
pole. Attach the other end of the tackle 
that was put on the top of the first section 
to a point just above the middle of the two 
sections now to be raised ; have your as- 
sistants on the four corner guy wires and 
the two top sections slide easily into place 
by using the tackle. 

With the two upper sections standing 
against the bottom section, it is a very 
easy matter to attach the tackle to the bot- 
tom of these sections and pull the entire 
mast up into place by releasing the guy 
wires as fast as the mast is pulled up. 

A 6' harpoon guy anchor is driven into 
the ground about 3' back from the corner 
masts in line with the main mast and from 
the ring in the top of the guy anchor to 
the top of corner masts, a heavy strain in- 
sulator and a % " turnbuckle is put in this 
guy. To take up the slack in the guys on 
the main mast all of the guy wires on the 
main mast are fixed securely to the top of 
the corner masts and these four corner 
masts are also used for supporting the 
counterpoise which consists of Io wires 
running each way across the yard. 

-,.,. ,,,..-1.11.1,,.,,..,,..,,..,.,..,,,.,,.,,,,,W,W,,,,,..,.,,.,,.w.w,,,1..,,.,,,,111.1.1.111.1.1/... 

Correspondence from 
Readers 

(Continued from page 614) 

a 
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notes of FFZ. She's a French station here 
in town and sounds like a frog with a very, 
very bad cold. That summer (í92o) I took 
the "shooting match" up to Mokanshan and 
was able to get time sigs from Shanghai 
15o miles away but very faintly. That sum- 
mer I met one of the Shanghai amateurs 
who had a pretty good set and so started in 
to fix up a set like his. Now radio stuff 
of any sort is practically impossible to get 
in Shanghai, we even had to use nuts with 
two hexagonal bolts for binding posts. I 
managed to scrape up the necessary junk 
and went to it. From some guy I managed 
to get a tron and so fixed up an audion de- 
tector. I used short wave honeycombs and 

MAKE A LOUD SPEAKER 
Use the STRAMCY COUPLER to hold your telephone 

receiver to your phonograph horn. 
Made to M Type "C" Baldwin Receiver but you may 

adjust It to fit any radio telephone. 
Will fit Victor and Columbia phonographs, -er use 

It with a horn which you can make with paper. 
Telephone may be changed from ear to born or 

cioe versa in a second's time. 
Price of Coupler, ONE. 3.50; TWO, $1.00 

Stramcy Products, P. 0. Box 435 Newarft, N. J. 
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START YOUR NEW YEAR. RIGHT! 
Purchase FADA radio equipment and supplies from any of the 

electrical and radio dealers listed below 

T H E S E up - to - the - minute 
radio merchants realize the 
goodness of making you sat- 

isfied with your purchase. That's 
why they recommend FADA equip- 
ment and supplies to you. FADA 
quality and workmanship looks 
mighty good to them and they will 
be only too glad to assist you in se- 
lecting the supplies you need. 

ABILENE, KANSAS 
Kehler Radio Laboratories 

AKRON, OHIO 
H. & M. Radio Equipment Co. 

ASBURY PARK, NEW JERSEY 
Van Dyke Electrical Co. 

ASHVILLE, NORTH CAROLINA 
Piedmont Electric Co. 

ATLANTA, GEORGIA 
Carter Electric Cp 

BALTIC CONNECTICUT 
W. E. Rocheleau 

BALTIMORE, MARYLAND 
Ship Owners Radio Service, Inc. 

BETHLEHEM, PENNSYLVANIA 
Lehigh Radio Co. 

BINGHAMTON, NEW YORK 
Parlor City Electric Co. 
Radio Testing Station 

BOSTON, MASSACHUSETTS 
TeCo Radio Co. 
Somerville Radio Laboratory 
F. D. Pitts Co., Inc. 
Radio Equipment Co. 
Skip Owners Radio Service, Inc. 
New England Radio Co. 

BRADDOCK, PENNSYLVANIA 
United Electric Stores Co. 

BROOKLYN, NEW YORK 
Kelley & Phillips 
Chas. G. Rosewall 

BUFFALO, NEW YORK 
Jatk Wireless Co. 

CANTON, OHIO 
Wireless Manufacturing Co. 

CHAMPAIGN, ILLINOIS 
Lee Brothers 

CHARLESTON, WEST VIRGINIA 
John R. Koch 

CHICAGO, ILLINOIS 
Manhattan Electrical Supply Co. 
Independent Radio Supply Co. 
Haupt Electric Supply Co. 
Chicago Radio Apparatus Co. 
A. A. Howard 

CINCINNATI OHIO 
Precision Equipment Co. 
Cino Radio Manufacturing Co. 
Midwest Radio Co. 

CLEARWATER, FLORIDA 
Southern Radio Supply Ce. 

DANVILLE, VIRGINIA 
Clarke Electric Co. 

DELAWARE, OHIO 
L. J. Lease 

DENVER, COLORADO 
Winner Radio Corporation 

DETROIT, MICHIGAN 
Detroit Electric Co. 

DULUTH, MINNESOTA 
Burgess Electric Co. 

EFFINGHAM, ILLINOIS 
Hough Radio Supply Station 

EVANSVILLE, INDIANA 
Ideal Apparatus Co. 

FAIRMONT, WEST VIRGINIA 
McCray's Store 

GLEN RIDGE, NEW JERSEY 
Paramount Radio Laboratories 

GREENSBURG, PENNSYLVANIA 
Keystone Electric Mfg. Co. 

HAMBURG, NEW YORK 
Hamburg Radio Supply Co. 

HARTFORD, CONNECTICUT 
Spatford's 
C. D. Tuska Co. 

HONOLULU, HAWAII 
Ship Owners Radio Service, Inc. 

HUDSON, NEW YORK 
White Electric Service 

JAMAICA, NEW YORK 
Bancert Electrical Co., Inc. 
Tiber Drug Co. 

KANSAS CITY, MISSOURI 
Central Radio Co. 
Western Radio Supply Co. 

LANCASTER, PENNSYLVANIA 
Lancaster Electric Supply Co. 

LANSDALE, PENNSYLVANIA 
Star Cabinet Shop 

LEMOYNE, PENNSYLVANIA 
Bear -Cat Battery Service 

LONDON, ENGLAND 
Economic Electric Co. 
Ship Owners Radio Service, Inc. 

LOS ANGELES, CALIFORNIA 
Arno A. Kluge 
Western Radio Electric Co. 

MANSFIELD, OHIO 
American Radio Sales & Service 

MARIETTA, OHIO 
B. S. Sprague Electric Co. 

MELBOURNE, AUSTRALIA 
P. H. McElroy 

MINNEAPOLIS, MINNESOTA 
Power Spark Intensifier 

MT. VERNON, NEW YORK 
Radio Supply Co. 

NASHVILLE, TENNESSEE 
Hebrick & Lawrence Co. 

NEWARK, NEW JERSEY 
Dreyfuss Sales Corp. 
L. Bamberger & Co. 
L. Funke & Co. 
Radio Distributing Co. 
The Standard Electrical Co. 
A. H. Corwin & Co. 

NEW BRITAIN, CONNECTICUT 
John T. Crosby 

NEW CASTLE, PENNSYLVANIA 
Pennsylvania Mfg. Co. 

NEW HAVEN, CONNECTICUT 
F. M. Doolittle Co. 

NEW KENSINGTON, PENNSYLVANIA 
Valley Electric Co. 

NEW ORLEANS, LOUISIANA 
Ship Owners Radio Service, Inc. 
Rose Radio Supply Co. 

NEW YORK CITY, NEW YORK 
David Killoch Co. 
Manhattan Electrical Supply Co. 
Mutual Purchasing Association 
Dreyfuss Sales Corporation 
Empire Radio Equipment Co. 
General Apparatus Co., Inc. 
Beacon Radio & Electric Co. 
Bronx Radio Equipment Co. 
Continental Radio & Elect. Co. 
American Electro Tech. Appliance 
Skip Owners Radio Service, Inc. 
Electro Importing Co. 

NORFOLK, VIRGINIA 
Ship Owners Radio Service, Inc. 

OAKLAND, CALIFORNIA 
Western Radio Electric Co. 

OKLAHOMA CITY, OKLAHOMA 
Oklahoma Radio Shop 

OMAHA, NEBRASKA 
Wolfe Electric Co. 

PATTERSON, NEW JERSEY 
B. & H. Radio Supplies 
Ilahn's Repair Shop 

PHILADELPHIA, PENNSYLVANIA 
Sayre -Level Radio Co. 
Frank H. Stewart Electric Co. 
Simplex Radio Co. 
Quaker Light Supply Co. 
Ship Owners Radio Service, Inc. 
Philadelphia School \\Tireless Telegraphy 

PITTSBURGH, PENNSYLVANIA 
Radii Electric Co. 
Allied Electric Supply Co. 
Scheib Electric Radio Co. 
A. R. Radio Service Co. 
Triangle -Lite Appliance Co. 
Standard Electric Radio Corp. 
Ludwig Minnie' & Co. 

PORT ARTHUR, TEXAS 
Port Arthur Radio Laboratory 

PORTLAND, OREGON 
Ship Owners Radio Service Inc. 

PROVIDENCE, RHODE ISLAND 
Rhode Island Elect. Equip. Co. 

ROCHESTER, NEW YORK 
Dickson Electric Co., Inc. 

SAGINAW, MICHIGAN 
Saginaw Radio & Electric Co. 

SALISBURY, NORTH CAROLINA 
A. A. Hartman 

SAN FRANCISCO, CALIFORNIA 
Skip Owners Radio Service, Inc. 

SAVANNAH, GEORGIA 
Skip Owners Radio Service, Inc. 

SEATTLE, WASHINGTON 
Northwest Radio Service Co. 
Skip Owners Radio Service, Inc. 
Northern Radio Co. 

SHELTON, CONNECTICUT 
Ark Radio Supply 

SIOUX CITY, IOWA 
The Radio Exchange 

ST. LOUIS, MISSOURI 
The Benwood Co. 
Manhattan Electrical Supply Co. 
Linze Electrical Co. 

SUMMIT, ILLINOIS 
DX Radio Co. 

SWISSVALE, PENNSYLVANIA 
Pitt Radio Parts Co. 

SYRACUSE, NEW YORK 
Hughes Electrical Corporation 

TOLEDO, OHIO 
Frank J. Boerder 
William B. Duck Co. 

TORONTO, CANADA 
The Electrical Shop 

TRENTON, NEW JERSEY 
F. S. Katzenbach & Co. 

WACO, TEXAS 
Waco Electrical Supply Co. 

WASHINGTON, D. C. 
White & Boyer Co. 
Radio Instrument Co. 
Radio Construction Co. 
Continental Electric Supply Co. 

WASHINGTON, PENNSYLVANIA 
The Radio Laboratory 

WEST HOBOKEN, NEW JERSEY 
Emerson Radio Apparatus Co. 

WILKINSBURG, PENNSYLVANIA 
The Electric Craft Shop 

WINFIELD, KANSAS 
Rad. Radio Service 

WITCHITA, KANSAS 
CosRadio Company 

WORCESTER, MASSACHUSETTS 
W. D. Kendall Co. 

The largest and most reliable electrical and radio stores in the United States 
stock FADA radio products. The demand for FADA supplies is nation- 
wide, and if you too wish to merchandise a reliable line of radio equipment 
we shall be pleased to receive your request for a trade catalog and details. 

FRANK A. D. ANDREA 
Manufacturer of FADA Radio Products 

1882 -A 'Jerome Avenue, New York City 
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STANDARD RADIO RECEIVING INSTRUMENTS 

PRICE LIST 
COMMERCIAL TYPE 

Detector $17.50 Amplifier 
Detector -Amplifier 45.00 2 Stage Amplifier 

Detector and 2 Stage Antpliner 
AMATEUR TYPE 

Detector $15.00 Amplifier 
Detector -Amplifier 40.00 2 Stage Amplifier 
Detector and 2 Stage A mpli ti r 

EXPERIMENTER TYPE i etector $15.00 Amplifier 
Detector Amplifier 37.00 2 Stage Amplifier 
Detector and 2 Stag° Commercial Amplifier 
Multiple Wave Tuner, 100 to 25,000 meters 
150 -1;00 meter Regenerative tuner 
Short wave tuner with tube control 

"KD" TYPE 
Tube control $13.00 Amplifier 
Multiple wave tuner 14.50 Regenerative tuner 
Regenerator and Control 14.50 2 Stage Amplifier ..... 
Detector and 2 Stage 19.00 Detector and 1 Stage ... 

$25.00 
48.00 
65.00 

$21.00 
42.00 
57.00 

$22.00 
40.00 
55.00 
45.00 
47.00 
57.00 

$13.00 
12.50 
16.00 
16.00 

The Commercial designs 
are assembled from the 
most costly and most 
efficient units available, 
no expense has been 
spared in the manufac- 
ture to make these the 
finest instruments ever 
offered the experimenter, 
the price however is ex- 
tremely low. These high 
grade instruments are 
duplicated in the ama- 
teur design for those 
who desire an instru- 
ment of commercial ap- 
pearance in which units 
of lower cost are incor- 
porated. For the experi- 
menter who wishes to 
incorporate his own cir- 
cuit, or who wishes to 
save the wiring cost 
both designs are offered 
in t h e Experimenter 
type, completely assem- 
bled but unwired. Those 
who have sockets and 
other materials on hand 
can purchase the "KD" 
type instruments and se- 
cure from us the neces- 
sary units they lack 
ready drilled, tapped and 
ready to fit drillings in STANDARD `'KD" 
panels. 

Any STAXDAID 'nstrtnuent will be shipped anywhere, allowing examination, on receipt of a deposit of 1 -3 the list price. Dxamine it carefully. if not entirely satisfactory return 
it and we will refund deposit. 

We can make immediate shipment on any prominent make of instrument or small parta. 
We pay the postage and sii p the day order arrives. Try our service. Mail deliveries 
at our address are made hourly, 

STANDARD ASSEMBLING COMPANY 
19 BRIDGE STREET, NEW YORK 

Using An Inefficient 

Radio Set 

Is A Disappointment 

We won't disappoint you because we handle the things that are 
really worth while in Radio. Our stock includes receiving and 
transmitting apparatus desirable for Spark, C. W. and Phone 
made by 

Grebe 
Westinghouse 
Acme 
Burgess 
Magnavox 

Remler 
Chelsea 
Murdock 
Pacent 
Cunningham 

Tuska 
Federal 
Clapp Eastham 
Baldwin 
Jewel 

Our service is of the best and the quality of our goods unques- 
tionable. Identified with telephone and electrical development of 
the Northwest since its beginning. 

Julius Andrae & Sons Co. 
117 Michigan Street 
Milwaukee, Wisconsin 

Pioneer makers of Andrae Telephones. In business 6o years. 

Get a Handy Binder for your RADIO NEWS, Holds and preserves twelve issues, eaoh of which 
San be inserted or removed at will. Price 66o. Experimenter Pub, Oo., Inc., Book Dept., 236-A 
Fulton et., New York, 

Radio .News for January, 1922 

for long waves I just wound several hun- 
dred feet of about No. 36. Well, it wasn't 
long till I had several variable condensers 
out from the States ( I had a heck of a 
time getting them through the Customs), 
and was getting all the Pacific arcs, NPO, 
NPN, NPL, NPM, NPH (Viadivostock), 
and hanged if I didn't hear POZ and OUI. 
Well, that was a pretty good starter. By 
that time I could read pretty good, but 
wasn't able to get much regularly. By the 
way, in the States NPL would be consid- 
ered pretty good receiving, 7,500 miles. 
Since then I've kept on adding and have 
been doing better work all the time. Of 
course, there are the breaks which every 
loam makes, I suppose. Because I didn't 
have enough B battery one day, I thought 
it was the fault of not having enough fila- 
ment current and put two six volt storage 
batteries in series. Of course the filament 
went gaphlooey (French for burnt out), 
and so did I for the time being. Last 
spring I made a two -step amplifier and 
got some Clapp -Eastham coils out from 
America. I took the whole set up to Mo- 
kanshan this summer and just about wrecked 
it. The weather up there was very damp 
and before long the primary of one trans- 
former had snapped. Two weeks later the 
other followed suit. The storage battery 
for the filaments had a plate buckle and of 
course that knocked the whole business out. 
Since getting back to Shanghai I have had 
everything fixed up. One transformer is in 
the repair shop, but will be in the panel 
again in a few days. Of course, I have 
made a new detector and tuner panel. I'll 
send you a picture of the set when I take 
it : This fall I have been able to copy 
press from San Diego, N PI., every day at 
six o'clock. That's pretty good work. I 
also can get NPG very clearly. From your 
American standards that's unusual recep- 
tion. The two -step makes the sigs sound 
all over the place. I have also heard Euro- 
pean stations besides POZ and OUI, FL, 
YN, LY and IDO. My heart's set on getting 
NSS. I hear NPL doing a lot of business 
with him, but haven't ever heard him. By 
the way, I use the same old coils I made 
a year ago. They are just made out of a 
hunk of fiber for a core and sides and 
about No. 36 wire. The winding is done 
all criss -cross without any order or sections. 
I take the RADIO NEWS and, of course, see 
all about honeycombs and fancy tuners. I 
know these things of mine are as good as 
honeycombs and I'll stake them against any 
tuner made. They do as good work as the 
Navy sets anyway. Of course, using a 
tron helps a lot. They have a Western 
Electric beaten two ways and back again. I 
use VT -I's for amplifying. I haven't done 
anything with a transmitter because there 
isn't anybody outside of this city to send to. 
Anyway, the expense is quite heavy for the 
use and upkeep of a good spark set. I am 
doing some experimenting with C.W. 
though and expect to build a C.W. trans- 
mitter of some sort. 

I'd be glad to correspond with any ama- 
teurs you know. There's lots to tell about 
the ether around this burg. 

EDWARD T. LOCKWOOD, 
Shanghai, China. 

1 The Radio Direction Finder 
(Continued from page 588) 

Suuuuuunu,,,,,, ununnnmuunuuuuuwu,muumniuiuunm .n.wwununun.0 uuunn.i 

on each side. The two terminals of the 
coil are connected directly to a tuning con- 
denser and also to the grid and filament of 
the detector tube. Means should be pro- 
vided for putting the detector tube into the 
oscillating state by coupling the plate cir- 
cuit into the loop circuit by means of a 
small coil of few turns in series with the 
direction finder coil. With a tuning con- 
denser of 0.0007 microfarad capacity it 
should be possible to tune to wave -lengths 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for January, 1922 

`4.B.. ,_, _,_ _,_,,_,_ 

RADIO APPARATUS 
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Distributors of Reliable Radio Apparatus to Dealers, 
Schools, Colleges, Radio Clubs and Experi- 

menters All Over the World ! 

"PITTSCO" 
SERVICE DISTRIBUTES "RADIO 

CORPORATION'S" PRODUCTS ALL 

OVER THE WORLD! 
TRY US AND SEE! 

AMPLIFIERS 
No. DA Westinghouse, detector and two stage 

in mahogany cabinet $65.00 
No. RORK Grebe. two stage with automatic 

filament control Jacks 55.00 
No. RORD Grebe, Det. and two stage with 

automatic fil. control jacks 75.00 
No. 2634 Amrad, Det. and two stage in ma- 

hogany cabinet. Splendid value 47.50 

AMPLIFYING TRANSFORMERS 
No. UV -712 Radio Corporation 7.00 
No. QO Clapp-Eastham, eeml- mounted 4.00 
No. QO Clapp-Eastham, fully mounted 5.00 
No. 50 Chelsea, new type 4.50 

ANTENNA WIRE 
"Plttaco" No. 14 hard drawn copper (80 

per lb.) per 
500 ft. special value at 
"Plttaco" 7 strand No. 22 tinned copper, per 

ft. 
500 ft. 
1000 ft. &peclal value at 
"Plttaco" 7 strand No. 20 phosphor bronze 

per ft. 
500 ft. special value at 

ft. 
lb. 0.40 

2.25 

" PITTSCO" 

NOW HAS TWO STORES ! 130TH 

CARRY " RADIO CORPORATION'S" 

COMPLETE LINE. ORDER TODAY 

No. UC-1S03 Itad.o Corp. .000025 NEF. 10.000 
volts 5.00 

No. UC -1806 Radio Corp. .002 MF. 6,000 volts 7.00 

CONDENSERS (Gr.d and Plate Types) 
No. UC -570 Radio Corp. .0025 MF 2.00 
No. UC -569 Radio Corp. .001 MF 1.50 
No. UC -568 Radio Corp. .0005 MF 1.35 
No. UC -567 Radio Corp. .00025 MF 1.20 
No. UX -543 Radio Corp. Condenser Mtg .50 

CONDENSERS (Filter Type) 
No. UC -1631 Radio Corp. .5 MF. 750 volts 1.35 
No. 170-1632 Radio Corp. 1 MF. 750 volts. 1.65 
No. UC -1634 Radio Corp. .5 MF. 1750 volts.. 1.50 
No. UC -1635 Radio Corp. 1 MF. 1750 volts.. 2.00 

C.W. INDUCTANCES 
No. UL -1008 Radio Corp. 11.00 
No. P -1 Acme 8.00 

C.W. POWER TRANSFORMERS 
0.01 No. UP -1638 Radio Corp. 325 watts 25.00 
4.25 No. UP -1016 Radio Corp. 750 watts 38.50 
7.50 Acme 200 watt 350 -550 volts, Mtd 20.00 

Acme 200 watt 350 -550 volts, unmtd 16.00 
0.02 
7.50 

"B" BATTERIES 
No. 7623 Standard 22.5 volts, small 1.50 
No. 7625 Standard 22.5 volts, large 2.65 
No. 7600 Standard 22.5 volts, variable, 16% to 

22% volts 3.00 
No. 7650 Standard 22.5 volts, large, variable 

15 variations 
No. 763 Everready 22.5 volts, small 
No. 766 Everready 22.5 volts, large, 16% to 

2234 volts 
No. 627 Ace, 45 volts, variable 

COILS (Duo - Lateral) 
DL -25 31.40 DL -300 
DL -35 1.40 DL -400 
DL-60 1.50 DL -500 
DL -75 1.50 DL -600 
DL -100 1.55 DL -750 
DL -150 1.00 DL -1000 
DL -200 1.65 DL -1250 
DL -250 1.70 DL -1500 

COIL MOUNTINGS 
No. LC -100 De Forest 3 coil mounting with 

gears, reduced price 0.00 
No. LC -101 De Forest 3 coil mounting with 

gears and wooden base 9.50 
Na 900 Remler 3 coil mounting with base and 

extension handles 6.50 

CONDENSERS (For CW work) 
No. UO -1014 Radio Corp. .002 51F. 3000 volts 
No. U'0 -1016 Radio Corp. .0003, .0054, .0005 

MFD. 7500 volts 

FILTER REACTORS 
No. UP -1626 160 bfilllamperes 11.50 
No. UP -1627 300 Millamperes 15.75 

GRID LEAKS (Radio Corporation) 
No. UP -1719 for 5 watt tubes 
No. UP -1718 for 50 watt tubes 
No. UP -516 1.4, 1. 1.5, 2 or 3 megohms each 

3.50 complete with mounting 
2.25 Grid leaks only, each 

1.10 
1.65 

1.25 
.75 

3.00 HOT WIRE METERS 
3.50 No. P -1 Roller -Smith 0 -2.5 amperes, flush 

mtg. Special value at 4.75 
No. UM -530 Radio Corp. 0 -2.5 amperes 6.00 

1.75 No. UM 533 Radio Corp. 0 -5 amperes 6.25 
1.80 
2.00 JACKS (Radio Type) 
2.15 No. 61 Patent open jack 
2.35 No. 62 Patent closed jack 
2.60 No. 63 Pacent 2 circuit 
3.00 No. 65 Patent three spring automatic filament 
3.50 control type 

No. 66 Pacent five spring A. F. C.... 

LOUD SPEAKERS 
No. R -3 Radio Magnavox, new type born, very 

latest model 
Na P -1 Vocaloud, station type 
No. 400 -W Federal Plelophone 

MAGNETIC MODULATORS 
2.00 No. UT -1643 % to 1% amperes 

No. UT -1357 1% to 34í amperes 
5.40 Na. UT -1357 3c% to 5 amperes 

RECEIVING SETS (Crystal) 
"Aeriola .Ir." Westinghouse, complete with 

Brandes 'uperior'' phones 25,00 
"Itadiola" De Forest. complete with Brandes 

-superior" phones 23.00 
Radio Service Type S -8 without phones, splendid 

value 7.50 

RECTIFYING DEVICES 
No. UV -216 Radio Corp. "Kenotron" 20 watt 

type for UV -202 tubes 7.50 
No. UV -217 Radio Cbrp. "Kenotron" 150 watt 

type for UV -203 tubes 26.50 
No. P -1 DeForest 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 Tongar, 2 ampere type with bulb 18.00 
No. P -3 FF Battery Booster, 5 amp. type. 15.00 

REGENERATIVE RECEIVERS 
No. Cil -3 Grebe "Relay- Epecfal" 175 -680 me- 

ters 65.00 
No. CR -5 Grebe 175 -3000 meters. "Super- 

special" complete set 80.00 
No. CR -8 Grebe 175 -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. ItA Westinghouse, 180 -700 meters, very 
selective, mahogany cabinet 65.00 

No. RC Westinghouse, RA receiver and DA 
Det Amplifier combined in one cabinet, a 
splendid unit, compact 125.00 

TELEPHONES 
No. 56 Murdock 2000 ohm double 
No. 56 Murdock 3000 ohm double 
No. CW -834 Western Electric 2200 ohms 
Brandes, "Superior" with new headband 
Brandes "Trans- Atlantics" with new headband 

.70 grandes "Navy Type" with new headband 
g5 Baldwlns Type C 

1.00 Baldwin Type E 
Baldwin Type F 

1.20 Baldwin Type C unit only 
1.50 Federal A. and N. Type 2200 ohms 

Federal A. and N. Type 3200 ohms 

5.00 
6.00 

I5.00 
8.00 

12.00 
14.00 
I2.00 
I3.00 
14.00 
6.00 
8.00 

10.50 

VACUUM TUBES 
45.00 No. UV -200 Radlotron detector 5.00 

30.00 No. UV -201 Radiotron amplifier 9.50 

14.00 No. UV -202 Radlotron 5 watt 8.00 

No. UV -203 Radlotron 50 watt 30.00 
No. 17V -204 Radlotron 250 watt 110.00 

9.50 Note: -All Radlotrons sent postage and insurance 
12.50 Prepa'd anywhere in U. S. A. Fend us your 
17.00 oilers for Radlotrons. 

"Let 'PITTSCO' products, super- service and delivery solve your Holiday problems" 

SEND US YOUR ORDERS TODAY! 
Send ten cents for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items 

F. D. PITTS CO., Inc. 
12 Park Square, Boston, Mass. Branch, Woolworth Bldg., 193 Westminster St., Providence, R. I. 
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Discriminating 
Radio Men Insist On 

Telmaco Short Wave 
Receivers Unwired 

Type TR -1 

The Tel- 
maco Short -Wave Receivers are completely 
assembled; lugs are in place on which to solder 
wires; No. 14 silver finished wire, as well as 
necessary tubing is furnished. 

The Cabinet is constructed of quarter sawed 
oak, stained inside and out, with waxed finish. 
Panel is of grade M 8 /16 in. Formica, 6 4 in. 
z ley in., satin grained finish, mounted on 
special drawer sub -base. Metal parts are 
nickel plated and oxidized. Binding Post Con- 
struction is of Telmaco special design extend- 
ing through back of cabinet, 
thus removing all external 
wiring from front of panel. 

Telmaco Amplifiers and 
Detectors 

Type TDA -1 Telmaco De- 
tector and Single Stage 
Amplifier Unit $35.00 

Typo TA -2 Telmaco Two - 

Stage Amplifier 40.00 
Type TDA -2 Telmaco De- 

tector and Two -Stage 
Amplifier 45.00 

Order direct from 
this ad. 

Satisfaction guaranteed always or 
money refunded. Send for our 
complete catalog "N ". You'll 
find it interesting. 

Telmaco' p y give e better 
values. That is why we are forced to 
work overtime to fill orders. Last monti 
we were compelled to make slight de- 
lays in shipments in a few instances. 
This we very much regret. We have 
now increased our facilities so that 
everybody will receive his Telmaco 
Apparatus promptly. 

TELMACO VARIOMETERS AND 
VARIOCOUPLER 

with flush type bearing plates and spring 
washer bearing contactors are used, thus as- 
suring perfect electrical connections perma- 
nently for ball windings without "pig -tailing." 
Dials are Remler 3 in. polished molded Bake- 
lite. Lettering on panel is pantograph ma- 
chine engraved, filled with the best grade 
white enamel. 

TR -I Telmaco Short Wave Receiver, Unwired 
TRD -I Telmaco Short Wave Receiver and 

Unwired 
Detector. Combined 

845.00 
Your panels engraved with our GORTON EN- 

DEALERS! Wo are distributors for nearly all Stand- GRAVER. Price 5 tenta per letter. Minimum 
and Lines. write for our Special Propoeitlen. charge $2.06. 

RADIO DIVISION 

TELEPHONE MAINTENANCE COMPANY, 17 N. LaSalle St., Chicago, Ili 

"LISTEN IN" 
You Can't Beat This ! 

Hut off the press IS the biggest, most complete and 
most Interesting catalog of Radio Apparatus ever as- 
sembled. Not only that, but it Is made up in loose 
teat form so that we can send you new sections u 
fast as they are published. YOUR CATALOG will 
then be always up- 
to -date. It will be 
an authority on the 
latest and beet equip- 
ment. Don't be a 
"Rack Number"! Get 
this catalog and 
know the latest and 
beet In Radio. 

HERE 
IT 

IS! 
And with this catalog you will receive ONE YEARS' 
subscription to the live, Peppy, Popular bi- monthly 
magazine called "LISTEN IN" devoted to all the 
latest dope on What's SVlìat and Who's Who in the 
Radio World. These two books are worth many 
times the small sum we ask, but for a limited 
time we will send them to you by return mall upon 
receiving 25 cents in stamps or money with your 
name and address. Don't miss this chancel YOUR 
copy of this RIG CATALOG and your first copy of 
"LICTI+,N IN" 1s ready for you. Write today I 

CENTRAL RADIO CO. 
575 Grand Ave. Kansas City, Missouri 

Amateurs 
-IN NEW YORK 

Visit the Sorsinc store at our home office, 
80 Washington Street, where commercial 
operators give you courteous attention and 
professional service, backed by our com- 
plete stocks of worth while Radio apparatus. 

-IN SAVANNAH 
The new Sorsinc branch store at 230 
Broughton St., East, is in charge of an 
experienced former commercial operator. 
Professional service on all your Radio needs 
at the store or by mail. 

-IN PHILADELPHIA 
The address of the store where Sorsinc 
service is available to amateurs in Penn- 
sylvania is 2006 Columbia Ave. Prompt 
attention given to mail orders by experi- 
enced commercial operators. 

SHIP OWNERS 
RADIO SERVICE 

INCORPORATED 
80 Washington St. New York 
"Largest Radio Chain Store System 

in the World" 

INC 
Send for free price list just off the press, 

to 80 \Vashington St., New York 

MONEY FOR YOU -Add to your salary -Make extra pin money -Start a lucrative business 
of your own. Spend an hour each day taking subscriptions for the Radio News. We'll 
pay you well and you'll enjoy the work. Write for full particulars. Circulation Dept., 
Radio News 236A Fulton Street, New Work City. 
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from 40o to Boo meters. With a o.0015 
microfarad condenser l,000 meters may be 
tuned. 

Twelve turns in place of eight with 
the o.0007 microfarad condenser will en- 
able one to tune to I,000 meters also. 

When the coil is tuned in the direction 
for maximum signal, distances of a few 
miles may be covered when using a crystal 
detector, but to operate satisfactorily a sen- 
sitive electron tube detector should be used, 
or even better an electron tube detector and 
one or two stages of audio amplification. 
With the two -stage amplifier a range of 25 
miles or so should be obtained. A type of 
radio direction finder recently installed on 
the Lighthouse Tender Tulip by the Bureau 
of Standards and the Bureau of Lighthouses 
makes use of a six -step amplifier containing 
three radio stages, a detector, and two audio 
stages. In this radio compass, the bearings 
are read directly on the card of the mag- 
netic compass. This radio compass has a 
range of fifty miles when using the mini- 
mum method described below, and has an 
accuracy of two or three degrees. This 
radio compass with reading device is shown 
in Fig. 2. Direction finders for use on ship- 
board are now on the market. 

OPERATION 

To take a bearing, a station should first 
be tuned in. If no signal is heard, turn the 
coil go degrees. The operator should grasp 
the coil in both hands, holding it vertically 
in front of him. This will be found the 
easiest and most natural position in which 
to operate the coil. 

As the coil is rotated about a vertical 
axis, it will be found that the signal dies 
out over a certain sector of the revolution, 
then increases in strength to a maximum, 
decreases, and dies out again. This cycle 
is repeated twice as the coil is rotated 
through 36o degrees. Signals from a given 
transmitting station will be heard most 
strongly when the coil is turned in the di- 
rection of that station, and the signal dies 
out when the plane of the coil is at right 
angles to the direction of the transmitting 
station. With a fairly strong signal, the 
direction of a transmitting station can thus 
be determined by setting on either the po- 
sition of the coil for maximum signal, or 
the position for minimum signal. In gen- 
eral, for a strong signal the minimum 
method can be expected to give more ac- 
curate directions. With a weak signal, or 
with receiving apparatus of comparatively 
small sensitivity, it is preferable to set on 
the maximum signal. 

In using the minimum method, as the coil 
is rotated through the silent zone, the two 
extreme positions where the signal becomes 
just audible, should be noted. The coil is 
then turned to the position in the silent 
zone half way between these points. The 
direction to the transmitting station is then 
approximately on a line lying at right an- 
gles to the plane of the coil, that is, either 
in front or to the rear of the operator pro- 
vided he turns with the coil. With care, and 
practice, directions may thus be determined 
to within five or ten degrees. The nearer 
the transmitting station and the louder the 
signal the greater the accuracy. 

The maximum method should be used in 
cases in which the sector over which the 
signal is inaudible is greater than the sector 
over which it is heard, that is, the latter sec- 
tor should be used. Set the coil in the po- 
sition where the signal is strongest, the 
transmitting station is then either directly 
to the operator's right or to his left, that is, 
in a line along the plane of the coil. 

It is important to realize that bearings 
obtained with the direction finder located in 
metallic frame buildings, or near trolley, 
power, or telephone lines are liable to be in 
error due to the distortional effect.. This 
error may amount in some cases to from 
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cognized Symbol of Superior Yer/ormaiiZ 

Noiseless 

Circuits 

Louder 

Vernier Variometer, $1.50. Bulletin N 

Vario- Coupler, Semi- Mounted, $13.00. 
Unmounted, $6.10. Bulletin O. 

Fixed Condenser, All Capacities, $.45 
each. Bulletin N 

New Amrad Variometer (Basketweave) as Illustrated, $6.75. 
Without Knob and Dial, $6.10. Described in Bulletin O. 

THESE Amrad Radio Products were de- 
signed and manufactured by the American 

Radio and Research Corporation which has al- 
ready produced over $700,000.00 worth of spe- 
cialized radio equipment for the U. S. Govern- 
ment. 

Referring to the development of a submarine 
detector for the Government, the Naval Consult- 
ing Board (Thomas A. Edison, Chairman) 
wrote: 

"Taking into account the skill dis- 
played, the speed in getting out needed 
apparatus, and the quality of work- 
manship of all of the apparatus pro- 
duced, this performance of the Amer- 
ican Radio & Research Corporation 
was the most remarkable with which 
we have ever been in contact." 

This same skill, this same efficiency and qual- 
ity of workmanship which prompted official com- 
mendation, is now concentrated in the manufac- 
ture of the best amateur radio apparatus available 
anywhere -at any price 

Investigate these leading Amrad 
Radio Products at your nearest 
Dealer's. If he does not stock, he 
will get them for you quickly and 
save you Time and Money. 

Ampliformer, $6.00. Bulletin N. 

Synchronous Motor, $25.00. Bulletin T. 

fMERICI4N RADIO AND RESEARCH CORPORATION 

New York District Office 

15 Park Row 

General Office, Factory and Laboratory 
203 College Avenue, Medford Hillside, Mass. 

(SUBURB OF BOSTON) 

Chicago District Office 

600 So. Dearborn St. 
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LEARN TELEGRAPHY 
(Wireless or Morse) 

AT HOME 
In Half the Usual Time 

Let the OMNIORAPH Teach You Wireless 
"Just Listen -The Omnigraph will do the teaching" The Omnigraph is an . -1 utornutic 

Transmitter that teaches you both 
the Wireless and Morse Codes, 
at home, without any expense 
except the cost of the machine , 

itself. Merely connect to battery 
and your Buzzer, or Buzzer and 
I lead Phones, or to your Sounder 
and the Omnigraph will send un- 
limited messages by the hour, at 
unv speed you desire. 
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 Omn1graph is adjustable 
so you can start receiving messages slowly, gradually increasing the speed as you become proficient. 

You'll be surprised how quickly you will attain speed. Even if you are already an operator the 
Omnigraph will help you. it will make you more proficient, mare accurate and more confident. Thousands 
of Omni apps are in use today and thousands of operators owe their success to them. 

The Omnigraph Mfg. Co., 26 -H Cortlandt St., New York City 
We also manufacture the OMNIG 

Tube, a pair of 2,000 ohm Phones, 
Clamp. All enclosed In a carrying 
348.00. Nothing to approach It at 
Set comes to you completely wired. 
Phones to sour ears and listen -in. 

RAPII RADIO RECEIVING SET. A complete Vacuum Tube Set Including 
A and B batteries, Aerial Wire, Safety Switch, Insulators and Ground 
cane. handsome enough to install In your parlor or sitting room. Price 
anything near the price. No previous knowledge of wireless required. 

Nothing additional to purchase. Just erect your Aerial. plaoe the 
Absolutely guaranteed. 

NO RADIO 
WITHOUT ACE 

BETTER SERVICE 

SET COMPLETE 
"B" BATTERIES 
LONGER LIFE 

The new "Ace" No. 627 -45 Volt Variable "B" Battery is rapidly creating a remarkable repu- 
tation as to "Price," Quality, Service and Weight. The special size cell construction guaran- 
tees from 50% to 76% longer life than any 2 small size "B" Batteries. 16 Taps, 30 Voltage 
readings of from 1% to 45 Volts obtained. Absolutely the best "B" Battery offer ever made. 
Size 6 in. x 5 in. x 2;jí in.- weight 3Y1 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. 
623 Plain 21/2x2x2% 22'V5 I 

623 Variable 2'/2x2x3% 221/2 I 

625 Plain 3 x4x641, 221/2 5 

625 Variable 3 x4x6% 22'/2 5 

826 Plan 3 x8x6s/e 45 10 
628 Variable 3 x8x6% 45 10 

Write for Catalog No. 20 

Taps. 

5 

5 

6 

Price 
31.50 

1.75 
2-50 
3.00 
5.00 
6.00 

Ace Batteries are silent, moisture proof and absolutely 
guaranteed. 

DEALERS -Get in on this fast selling item. 

ACE BATTERY MFG. CORP. 
264 ATLANTIC AVE. BROOKLYN, N. Y. 

i 

CANADIAN AMATEURS! 
HEADQUARTERS FOR THE BEST 

RADIO EQUIPMENT 

Write for Price List 

SCIENTIFIC EXPERIMENTER, Limited 
33 McGILL COE.EGE AVENUE MONTREAL 
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to or 20 degrees and may be corrected by 
proper calibration. 

In the case of the shipboard type of di- 
rection finder when taking a bearing, it is 
important that the ship's antenna bf 
grounded and that the compass coil be as 
free as possible from metallic guys, wires, 
etc. 

The distortion of the radio wave due to 
the ship's mass may introduce an error of 
from to to 20 degrees. This error will gen- 
erally be a maximum when the transmitting 
station lies on a line at 45 degrees to the 
ship's center line. With the signal coming 
from fore, aft, starboard or port, the wave 
distortion is practically zero. This error is 
overcome by a proper calibration so that 
corrections may be made for the effect of 
the ship in distorting the wave. 

Information regarding the operation of 
the radio compass is contained in a publi- 
cation of the Bureau of Standards now in 
press, "The Radio Direction Finder and Its 
Application to Navigation." 

,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,, 

A Relay Key 
(Continued front page Gor ) 

,,,,,,,,,,,,,,1,,,1,1,11,,,,,,,,11,,,1,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,1,,,,,,,,,1111,,,11,,,,,,,,1,11111111,,,11,,,1111,,,1,1,,,,,, 

have undue attraction for D when the local 
circuit is closed. 

By virtue of its construction, it will be 
found that this compact little key will suc- 
cessfully handle the fastest vibroplex trans- 
mitter at very heavy amperages. 

iiiiiiiiii !Him!!! iiiiiiiiii 1111111111111111111111111111111111111111111.111 iiiiii 11111111111111111n1,1111mw11111mmn,, 

A 150- 20,000 Meter 
Receiver 

(Continued from page 599) 
411111,1 iiiiii 11111u111unununnuw1uuuuun11n11uuinunuunumnnuuuu1nnun.uuummmiinuimuun 

small loop may be twisted outward when a 
tap position is reached. Leads are later 
soldered into these loops. Coil B is wound 
the same, but it is not tapped. Both coils 
are heavily varnished after removing the 
cords. 

Three -inch diameter bakelite tubes, each 
2" long are used for tickler and primary 
coupling coils. The tickler is especially 
mounted so the winding is not divided to 
pass the rotating rod. Three layers bank 
wound with No. 28 D.C. wire are wound 
into a length of r%" for the tickler. The 
primary winding is divided to pass the ro- 
tating rod. Each winding is %" long, two - 
layer bank wound with No. 24 cotton, mak- 
ing about 45 turns in all. 

A small adjustable condenser in three 
steps is also explained in the sketch. This 
device is quite important to successful 
manipulation with some types of detecting 
units. Any of the three values may be se- 
lected by a small switch on the panel front. 
The condenser is clamped between two 
hakelite blocks r %" x 2" as shown in Fig. 7. 
Eleven copper -foil surfaces are required cut 
y'4 " X r%" with projecting tabs, as shown 
by the dotted lines for the different groups. 
Mica sheets cut r%" X 2" separate the foil 
plates. The method of grouping into the 
three capacities is shown by a small diagram 
at Fig. 8. After stacking the condensers, 
they are clamped between two rectangular 
blocks of bakelite. Tabs are bent down- 
ward and small machine screws are threaded 
into the block base as shown. Mica of 2 
mil thickness will give good service, al- 
though the actual thickness is not impor- 
tant. This method of building up very 
small condensers has proved very satisfac- 
tory, as they are compact and strongly built ; 

they prove very effective in other forms of 
circuits and may easily be made up by ex- 
nerimenters. 

A II parts are mounted directly upon a 
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The Most Remarkable Value Ever Offered 
CLAPP- EASTHAM Type H. R. 

REGENERATIVE RECEIVER 

35 

We Carry a 

Special Features - 
Wavelength 180 - 825 meters. 
Ant. Cond. built as Vernier. 
"B" Battery box inside. 
Simplest possible control. 
Cabinet 73/4° x 938" x 6/. 
Guaranteed to give results. Delivery 

This brand new unit, of amazingly simple design and 
"covers" remarkable distances with a loudness and clear 
to the most experienced operator. It is compact, accu 
probably the simplest controlled set yet presented for ama 
manship throughout is of the highest order. Panel. Dormi 
machine engraved; Cabinet: Dark Oak heavily varnished 
partment for "B" Battery. (External "B" Battery may be 

Balanced type, 2 rotary and 3 stationary pli 
tance wound on Formica Tube; Plate Inductance: Wou 

Prepaid 

careful construction 
ness surprising even 
rately adjusted and 
tear use. Its work - 

ca, dull finished and 
I, with hinged corn- 

. used if preferred) ; 

:es; Antenna Indue- 
nd on Moulded Ball. 

SET IS GUARANTEED SUPERIOR TO ANY ON MARKET 

ORDERIBY MAIL. IMMEDIATE S HIPMENTS 

complete line of Radio Apparatus. Order from any Standard Catalog. 

Absolute Protection 
Against" Burning Out" 

The RADEGO 
(Pat. Pending) 

SAFETY FUSE 
for Vacuum Tubes 

-a V4 inch over all fuse that slips directly 
on the filament terminals of any standard 
bulb used in any standard socket and makes 
it impossible for any high amperage, acci- 
dental or otherwise, to "kill" the tube. May 
be used also on meters. 

Four for 
(By mail or from dealer) 

$1.00 

Capacity, I, I /, I /, 2, z/, 3 amps. 

ORDER TODAY and Save Your Tube 

WANTED! 
"Burned Out" Vacuum Tubes 

For use in displays to illustrate the val 
Safety Fuse we wish to get as many "b 
as possible. It does not make any diffe 
of Tube are offered, so long as the gl 
the socket undamaged, we will give 
the purchase price of any new Tube. 
plete line of Standard Tubes at standa 
your selection from any standard catalo 
us by mail. Be sure to wrap your of 
to protect against breakage. 

ue of our Radeco 
urned out" Tubes 
rence what makes 
ass is whole and 
;oc allowance on 
We carry a com- 
rd prices. Make 
g and order from 
d Tube carefully 

RADIO EQUIPMENT CO. 
630 Washington St. (F14ÓhOR) Boston, Mass. 

_ - a.- r 

N w England Oldest Exclusive Radio Store in 

VARIOMETERS. Inside windings, $3.75; VarloCouplers. 
BAKELITE TUBES, $3.75; WOODEN BALLS. 55 oenb 
each; 20/38 LITZ, 2 cents per foot; OAK CABINETS. 
7 x 18 x 6 Inohos deep. $3.50; other sizes In proportion 
2^ DCC MAGNET WIRE. 30 cents quarter pound, all 
sizes carried. Hard maple stators for verlometers $ .80 
Windings in plaoe 1.2E 
Bakelite Tubes wound for primary varl000upler 1.20 
Varlometer and var;oeoupler balls with axles and 

Oak ncabinets 7 x 18 x 6" deep $3.50 
" 12 x 14 x 6" deep 4.00 

10 x 7 x 6" deep 2.25 
12 x 7 x 6" deep 2.50 
7 x 7 x 6" deep 1.50 
e x 14 x 6" deep 2.50 
Dealers Write for Proposition 

MEADE BAKELITE & RADIO APPARATUS 
942 -944 Jefferson Ave., Brooklyn, N. Y. 

Id 

id 

u 

SPECIAL COMBINATION 
"A" Storage Battery with Cunningham Tube C 300 

Volts 
6 
6 
6 
6 
6 

Amps. 
40 
60 
80 

100 
120 

All batteries 
Tube only, prepaid, 

Battery only 
$9.90 
12.85 
13.95 
17.50 
19.95 

With C300 Tube 
$14.50 
17.15 
18.45 
22.00 
24.45 

fully guaranteed for one year. 
$5.00. Batteries by express collect. 

JACKSON BATTERY CO., 1124 JACKSON BLVD. 
CHICAGO, ILL. 
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A Good Way to Spend 
Your Xmas Check 

Invest it in a Brandes Headset; something out of 
which you can get daily pleasure for years to 
come. 

Brandes Headsets are scientifically designed ; con- 
structed by experts; mechanically perfect in every 
detail. 
In professional, scientific and amateur use all over 
the world. Proving satisfactory under all 
- onditions. 

"Navy" type headset $14.00 
"Superior" type headset 

Sold on 10 days' trial. Money refunded 
if not satisfactory. Send 5c for catalog G. 

$ 8.00 

DEALERS, Write for our Proposition. 

C. BRANDES, Inc. 
Room 823, 32 Union Sq., N. Y. City 

BRANDES Matched Tone 
HEADSETS 

M MIIIM EMI I IMO I= Mil MI I= NM INN EMU 

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 Ume- 
quickly, easily and thoroughly. No previous training or experience required. Our Home /Pr tudy Course has been prepared by Radio Experts. Experts able to impart their practical and 

echnical knowledge to YOU in an easy to understand way. The graded lessons mailed you will 
so fascinating that you will be eager for the next one. The instruments furnlehed tree will 
It as easy to learn the Code as it was to learn to talk. All you will have to do. L to listen. 

TRAVEL THE WORLD OVER 
A Wireless Operator can visit all parte of the world and receive fine pay and maintenance at the same 
Ume. Do you prefer It steady posltior, without travel? There are many opportunities at the numerous land 
stations or with the Commercial Wireless or Steamship Companies. 

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 u 
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. S. and Canada. Start the Omnigraph, place the 
phone to your ear and this remarkable invention will 
send you Wireless Messages, 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 as we furnish to our students. Ask any 
U. S. Radio Inspector to verify this. 

FREE Post -Graduate Course 
A one month's Post- Graduate Course, if you so 
desire. at one of the largest Wireless Schools in 
N. Y. City. New York -the Wonder City -the larg- 
est port In the World and the Headquarters of 
evert leading Wireless and Steamship Company. 

I 

I 

BIG ,SALARIES 
Wireless operators receive salaries from ¡lib 
to $200 a month and it is only a stspptig 
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 to 
easy that anyone ambi- 
tious to enter the fast- 
est growing profession - 
Wireless -may do so. 

Seat sr FREE Booklet 
Without obligating you In 
any way, send for our 
booklet "How to Become 
an Expect Wireless Op- 
erator " -lt is free. Matt 
the coupon below, or pos- 
tal or better -but de It 
today. 

NEW YORK WIRELESS INSTITUTE 
Dept, 282. 258 Broadway, New York City 

NEW YORK WIRELESS INSTITUTE 
Dept. 282, 258 Broadway, New York City 

Send me, free of charge. your booklet "How to Become I 
an Expert Wireless Operator," containing full particulars 
of your Course, including your Free Instrument offer. 

Name 

Address 

Lay or To State 
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formica panel measuring 14" x 24 ". All 
scales and numerals are engraved directly 
into the panel and filled with enamel, but 
the use of dials will be very satisfactory 
if the builder uses them. Both condensers 
are Clapp -Eastham balanced variety. Fed- 
eral key -switch and jacks were used, al- 
though any similar variety of jack would 
prove efficient. 

II11111111Y1111111111111111111111111111111111II,11111111WY11111111111111111111111111111111111111111Y1111111YYYIYYYYII 

A Novel "B" Storage Battery 
(Continued from page 599) 

111111111111111111111111111111111111111111111YIIIIYIIIYtI11Y11111YI11111Y11111111Y1111111Y tltlp}t1YYi1MiY 

view, thus making it hard to tell at a 
glance which cells need refilling. The solu- 
tion in each cell can of course be seen from 
the top, but at this angle it is difficult to 
judge how full the cell is, especially with 
plates, etc., in position. 

Positive and negative plates for a battery 
of the kind, which is being described here 
can be made in several styles, and can be 
formed by constant charging and discharg- 
ing. Pasted plates being a little too com- 
plicated for a battery of this size, the next 
best style to use is a perforated or corru- 
gated plate. These can be made very readily 
from thin sheet lead, the surface of which 
may be roughened by stamping with a check 
protecting perforator or some similar de- 
vice. Such plates are far superior to smooth 
lead in all respects, and give greater capac- 
ity and much longer life to the cell. 

When making battery plates for any stor- 
age cell, care must be taken not to use too 
much lead for the amount of solution which 
will be present. In small batteries not more 
than one -quarter to one -third of the cell 
space should be taken up by lead, and about 
half as much by separators, otherwise ex- 
cessive boiling, etc., will take place, and 
the cell will not take a decent charge. 
Plates for the cells in mind can be made 
from lead about 1/32" thick or less, /" 
wide and 6" long. These can be bent double, 
forming two plates with the necessary con- 
nection for use between cells. Two of these 
can be put between each cell, making four 
plates per cell. 

Sufficient lead for a fairly strong battery 
can be got in a plate /" x /" x 1/16 ", two 
being used per cell. A number of these 
plates connected in series can be charged 
from a iio -volt circuit, provided a lamp of 
not over 25 watts is placed in circuit as a 
resistance. Where alternating current is 
used, a single cell electrolytic rectifier must 
be used in series also. 

Thin wooden separators will be found 
satisfactory for the cells which have been 
described here. These can be bought for 
a few cents from most any battery service 
station and cut into narrow strips suitable 
for the miniature cells. 

The usual acid and water solution with 
a specific gravity of about 125o deg. should 
be used in the small cells under considera- 
tion, and in charging the battery it will be 
found necessary to add quite a bit of dis- 
tilled water from time to time, especially 
until the plates are thoroughly formed, 
which means after they have been well 
charged and discharged 3o or 4o times for 
a period of say 25 minutes each. This 
may sound like a good deal of fussy work, 
but the average experimenter will find it 
very interesting, as the battery can be dis- 
charged through small meters, 'phones, etc. 
and a record of some of the tests plotted 
to show the improvement in the plates, as 
the charging and discharging continues. 

In addition to the original view of the 
battery container, which shows a snug -fit- 
ting metal bottom attached, supplementary 
illustrations showing a few plates and sep- 
arators in place, and also a rubber tubing 
filler cap holder are shown. The latter are 
simply short pieces of /" rubber tubing 
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Crosley V -T Socket 
60c 

"Better -- Costs Less,' 
The resaen for 
1 t s trtmeadous 
maxis is not 
low pries. but beelines It is 
BETTER. T h e 
bayonet catch U 
now imbedded in 
a much heavier 
wall instead of 
being cut clear 
through. This 
eliminates t h e 
p o s s i b il i t y of 
breakage throngh 
careless in 

The whole socket hu been greatly reinforced. It 
L now practically unbreakable. Dropping it 012 
the floor will not break it The springe are 
phosphor breeze, nickel plated; screws and nuts 
braes nickel plated. 

It L built for base or panel mounting, an ex- 
einsive feature. It le the prettiest thing you ever 
saw aaeembled in a set Now used by several 
manufacturers as standard equipment. Made of 
one piece porcelain; no metal shell, hence no 
ground hum. Better for power tube work, as it 
withstands heat and will not melt. Patent pend- 
ing. 
Every progressive dealer now handles the CSOS- 
LEY V.T. X)CKF77 or will obtain them for you. 
If your dealer can't supply you, send us his 
name and order direct We will ship prepaid. 
Avery socket is GUARANTEED to give eatistae- 
tlon or money refunded. 

The Crosley Variable Condenser 
(Pat. Pend.) 

"BETTER-COSTS LESS" 
This Condenser 
works on an en- 
tirely new prin- 
ciple. The two 
plates are hinged 
and are opened 
and closed like 

book by means 
of a specially de- 
signed cam. The 
plates are sur- 
faced with oep- 
Per. One copper 
sheet L covered 
with mica so 

that when the two plates are clamped tightly to- 
gether the maximum capacity la 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 
typo of air condenser. Will 
stand 1000 volta without 
breaking down. It can there- 
fore be used for C.W. work. 
Has no body or hand capac- 
ity effect Has much greater 
signal strength due to the 
fact that mica L much 
more efficient dielectric than air. The calibration 
curve of this Condenser is almost a straight line. 
Has unusually low zero capacity- .00000. 
Price without knob and dial $1.25 
With knob and dial 1.75 
Mounted In oabinet with knob and dial 2.50 
Knob and dial only for 3/16" shaft .50 
field en a GUARANTEE of absolute satisfaction 
or money refunded. 

Crosley Cabine_ s 
The tendency in 
the radio Said 
today is to put apparatus in 
cabinets not only 
for appearance's 
sake, but as a 
protection from 
dust, dirt. at- 
mospheric condi- 
tions, eta Real- 
izing the de- 
mand for attrac- 
tive stock cabi- 
neta of various 
sizes, we are 
building them in 

quantities in our large wood working plant. These cabi- 
nets are all uniform in style. The panels are rabbeted 
in to the front. As the outside dimensions and inside 
dimensions are either larger er smaller than the panel 
itself, we show panel size and also inside dimensions. 
Prices quoted do not include the panels. 
Wood used 111 either gum or mahogany in dark antique 
or red mahogany finish or in quartered oak in natural 
or antique finish. Specify type of wood and finish in 
ordering. Lids or tops are hinged. &tree and prices are: 

CABINETS 
For Inside Dimensions Mahogany or 

Panel Quartered 
Size High Wide Deep Gum Oak 

6 z 7 544" 6w, 7" $2.50 $8.85 
6 x 10% 51" 10" 7" 2.75 4.40 
6 r 14 554" 131" 7" 3.30 5.55 
6 z 21 554" 2054" 7" 3.90 7.30 
9 z 14 81" 13%" 10" 3.70 6.80 

12 z 14 111" 13%" 10" 4.40 6.80 
12 z 21 11%" 20%" 10" 5.25 10.60 

Cash must accompany order. No C.O.D.'s. We pay 
transportation chargea 

FORMICA PANELS 
We can furnish genuine formica panels 3/16" thick, eut 
to the following dimensions: 6 z 7; 6 z 10%; 7 z 9: 
6 z 14; 7 z 12; 6 z 21 7 z 18; 9 z 14; 12 z 14; 
14 x 18; 18 x 21. Price of panels -210 per square inch. 
For odd sizes order the next largest size: we will trim. 
We pay Postage. 

HARKO RADIO RECEIVER 

bringing in spark, voice and music 
tour antenna. NAM, Norfolk, Va. 
copied in Cincinnati. 
20 Watt Radiophone copied 25 miles with addition of the 
Greeley Variable Condenser in serles with antenna. Radio - 
prones copied live to ten miles without condenser. 
A wonderful little instrument. Price complete with bat- 
tery, interrupter for testing crystal, instructions, etc.. 
$9.00. One thousand ohm single head set, 125 ft. antenna 
wire. insulators, etc., $6.00 extra. Complete outfit, $15.00 

If your dealer cannot furnish, we will ship 
direct prepaid. 

The meet compact 
and complete eG1- 
nient crystal receiv- 
ing outfit on the 
market. Designed 
for the amateur 
who wishes to get 
started in this 
wonderful g a m e. 
T h e illustration 
e h o w s complete 
outfit ready to kook 
to aerial, tones and 
ground wire. 
Will tune from 
200 to 800 meters, 
with average ama- 
and ships at sea 

o ll1 

CROSLEY 
BINDING POSTS 

Barrel %" z % ". Not too ' small nor too large. suet the 
right size. 

Nickel plated. Complete with base screw 
and washer as illustrated. 
Price, do each or 900 per dozen. 

CROSLEY RHEOSTATS 
Complete with knob. point- 
ers. eta, as shown in il- 
lustration. Our unique 
construction permits mount- 

ing on panel of any 
thickness up to and 
including %"; non- 
corrosive resistance 
wire. 

Model "A" -overall 
diameter 1% ". Re 
el-stance 7 ohms one 
ampere without heat- 

ing. Suitable for detector 
- or amplifier tubes. Pries 

85e each. 

Model "B" Reelstanee 4 
ohms: will carry 8 am- 

peres without heating. Suitable for detester, 
where very accurate adjustment is required and 
for 5 watt power tubes. Price $1.50. 

IIIIIIII11II 
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CROSLEY 
MAGFON 

No radio station com- 
plete without it, 
Built in born; am- 
plifies signals, voice, 
or music, making 
head phones un- 
necessary except on 
weak signals. Uses 
one watch case re- 
ceiver, any make; 
simply insert it in 
i> a o k of cabinet, 
Beautiful a n t i q u e mahogany finish. 
Price. $10.00. 

CROSLEY 
TAP SWITCH 

Note unique con- 
struction assuring 
constant t e n sion. 
Composition knob. 
nickel plate d 
switch arm and 
bushing. Note sta- 
tionary washer 

with soldering lug, making 
possible buss wire connection. 
Price, 45o each. Better - 
Costs Leas. 

Switch Taps for above. brass nickel Plated, com- 
plete with brass nut, So each. 30o per doren or 
$2.50 per hundred. 

Every article hearing the name "CROSLAY" 
is GUARAN'rscFll) to give absolute satisfaction er 
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 list to receive latest Bulle- 
tins of other new Closley products. If your 
dealer does not handle our goods. order direct 
and semi us his name. 

DEALERS -It will pay you to handle our 
lines. it'rite for full particulars. 

CROSLEY MANUFACTURING CO. 
Radio Dept. No R -6 CINCINNATI, OHIO 

Q1Á 
ANNOUNCEMENT 

The New 
DEFOREST 
Catalogue 

is now ready and includes cabinet 
ivin sets, anal sets C. W race 8 p 

transmitters, radiophones and 
parts, for amateur use. Sent 

h 

upon request and receipt 
tot 12c in stamps. 

0#4,44rr 

Z x- tcroRESr ,yfr1 L WIRELESSi 
SYSTEM i ñ 

II/d"yNd 
ppARAJ 

'44?".41:1 
ANNOUNCEMENT 

The New SIIM 
DEFOREST 

R eceiving Sets 
will be described and illustrated in Pill 
this magazine next month. Do 
not buy until you see FEBRUARY 

ISSUE 

DEFOREST RADIO TEL 

New 
& TEL CO. 

14116... 11 
York City 
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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 of 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 future 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 6,000 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 

"ILLINOIS" THE RELIABLE 
MADE RIGHT - STAYS RIGHT 

STYLE No. I 

VgRIfIE= 

STYLE No. 

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 $8.5o 
43 3.50 4.50 4.75 
23 " 2.75 3.75 4.00 

2.25 3.25 3.50 

Money back if not satis- 
fied. Just return condenser 
within Io days by insured 
Parcel Post. 

Options:- With Style 
No. 1- instead of Scale 

and Pointer, a 3 -inch Metal Dial at 5o cents extra, or 
a 3 -inch Bakelite Dial at $t.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 
to those who prefer to supply their own dial. 

Vernier with single movable plate applied to 13, 23 
or 43 plate condenser, $3.0o 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 

and Canal Zone, add roc. Canada add 25c. 
Foreign Orders other than Canada not solicited. 

G. F. JOHNSON, 625 Black Ave., Springfield, Illinois. 
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wlncn are torcea in the wells at the top 
after the plates and separators have been 
put in place. 

Small rubber friction tips or buttons such 
as are used for attaching to chair legs, etc., 
can be used to cap the finished cells when 
the latter have been fully charged, or the 
top of each cell can be filled with a light 
cylinder oil instead to keep to acid from 
spraying out and evaporating when charg- 
ing and standing. Before capping, the top 
of the whole unit should be well dried with 
a small cloth or brush to prevent any pos- 
sible leakage of current. 

The views which accompany this story 
have been made as clear as possible, and the 
description as much in detail as space will 
permit, but the author is always willing to 
answer any question which may come up 
in the mind of anyone undertaking to make 
a battery of the type just described. 
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Blazing the Amateur Radio 
Trail 

(Continued from page 6o4) 
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To be sure, this amateur's transmitter came 
in like a ton of bricks anywhere in the city, 
for I had had occasion to hear him on other 
amateur receiving sets. So I set out for 
his home. 

To my mind, here is one of the most re- 
markable stories of early radio days. This 
amateur was a doctor who, so the story 
goes, had a pet grudge against a large wire- 
less company then operating. Perhaps he 
had purchased much more or less worthless 
stock from that concern now long since de- 
funct ; perhaps it was a more personal rea- 
son : but the point is that he had one of 
those grudges that stop at nothing to attain 
their end. His whole aim in life, just then, 
was to embarrass that wireless company in 
every possible way, which was not a diffi- 
cult matter considering the absolute absence 
of radio laws, crude tuning circuits, and the 
proximity of one of that company's crack 
stations. 

At any rate, the doctor had got together 
two huge X -ray transformers, a whole box 
full of home -made condensers soaked in oil, 
a huge spark gap which had to be muffled 
to cut down the noise, and a large ten -wire 
aerial. The doctor was located on the 
ground floor of an apartment house, and 
his lead -in came all the way down from 
the roof six stories above the transmitter. 
Every time the key was pressed, the lead -in 
wire glowed with a purplish brush dis- 
charge at night; but what was the differ- 
ence? Efficiency meant little or nothing, for 
the distance to be covered was less than to 
miles. 

That station was the greatest nuisance 
that ever existed. When it was sending, it 
was impossible, or nearly so, to receive any- 
thing from any other station, because said 
station was operating on a very broad wave 
which came in all over the tuning coils then 
in general use for reception purposes. 

Within a radius of 20 miles, that amateur 
station was simply formidable. It had a 
harsh, unpleasant spark that could be picked 
up on almost any adjustment of the tuner. 
It sounded for all the world like a Trans- 
atlantic station -at least when within a rea- 
sonable range. But the joke of the matter 
was that this station did not carry very far 
I well remember trying to pick it up some 
3o miles distant. I finally succeeded in get- 
ting it, but the signals were so weak that 
they could barely be identified. It was sim- 
ply one of those instances of a big splash, 
so to speak, which did not get very far. 
For that matter, it was the same with some 
of the commercial stations of those early 
days. Take the old "DF" station -Manhat- 
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fti 
ELECTRO 

Instruction Book 

A TREATISE ON ELEMENTARY 
ELECTRICITY 

CIRO IMPORTING CO. 

AI ST IA:W 'MILK UaA. 

, 

As Shown 

e.,,tle ..o E 

$T.50 
Complete 

The 
BOY'S 

ELECTRIC 
TOYS 

Teacnes you all the princi- 
ples of electricity by the 
"Learn by Doing" Method. 
Entertaining, Instruoti , 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 com- 
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. 

ml11ImuluVV1 

Teaches You How To 
Build Electrical Apparatus 

THE 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, shooking coil, complete 
telegraph set, eleotrio riveting machine, electric buzzer, dancing 
ashes, singing telephone, mysterious dancing mkn, electric jump- 
ing jack, magnetic geometric figures, rheostat, erratic pendulum, 
electric butterfly, thermo electric) motor, visual telegraph, etc., eta. 

Shipment guaranteed within 24 hours. 

SENDNO MONEY 
We have so much confidence In this set that we desire to ship It is yes 

C. O. D. with the privilege of inspection. It does not cost yore eoe Met 
to take a good look at the outfit and see If It cremes up to your estpeatatisas. 
It it does, pay the postmen 31.60. plus shipping charges. If It doss mt, 
you need not accept It, and we will pay the return charges es well. 

THE ELECTRO IMPORTING CO. 
231 Fulton St.. N. Y. City 

A Sample of What You Can Do 
With This Outfit 

This illustration, made from an actual photograph, .hews say 
a very few of the many instruments that can be made with the 
Boy's Etsetrlek 
Toy.: Electric Pen- 
du1use, lglestr4. 
Tetesrapb, Currant 
Generator, Electric Dente Spiral. 
Galvanometer. 

The outfit contains 114 separate pieces of 
of finished articles ready to use at once. 
Among the finished material are included: Chromic salts, 
Bucket, mercury, core wire, iron fillings, three epoola of 
carbons, machine screws. flexible cord. wood bases, glass 
paranine paper, binding poste, screw -driver. etc.. etc. 

material and 24 piece. 

1 

- - - M - -tom 
ELECTRO IMPORTING CO., 

I 231 Fulton Bt., N. Y. 

As per your advertisement. ship to me at once. C.O.D., 
the Boy's Electric Toys with privilege of inspection. It U 
understood that if I do not like the outfit I can refuse it. 

tt SIM 

lamp 
wire. 

plate. 

I 

I 

I 

I 

I 

Name 

Address 

City 

citi 1 -22) 

State 
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R. F. AMPLIFICATION 
at SHORT WAVELENGTHS 

RECEIVER SENSITIVITY: Increased receiver sen- 
sitiveness can only be had by amplification of r.f. 
signal voltages before they reach the detector. This 
can be accomplished by conventional r.f. amplifier 
circuits or by regeneration, or by a combination of 
both. 

DESIGN: MU -RAD R.F. AMPLIFIER TRANS- 
FORMERS have been built upon two principles not 

arhitherto utilized in such equipment, and combine 
regeneration and straight r.f. amplification uniquely 
in a single unit to give exceptional amplification. 
Our standard type T -11 transformer is built es- 
pecially for amateur wave- lengtks where effective 
amplification is so difficult on account of tube and 
socket capacities. 

TUBES: MU -RAD T -11 TRANSFORMERS must be used with Moorhead A -P amplifier 
tubes. The inter -electrode capacities and impedance of these tubes are especially suitable 
for short wave amplification and are utilized in our transformer and circuit design. 

SOCKETS: Any of the standard tube sockets having diagonally mounted contact springs 
may be used, as the socket capacities in the various types do not vary sufficiently to affect 
the transformer operation. 

OPERATION: Do not test these amplifiers on strong signals, but observe that stations 
absolutely inaudible with a detector and audio -frequency amplification (however great), 
come in loud and clear with a stage or two of MU -RAD amplification. 

GUARANTEE : MU -RAD TRANSFORMERS, properly used, are guaranteed to give greater 
amplification than any other on the market. Purchase price refunded if users tests do 
not verify this claim. 

Radio- frequency Amplifier Transformer, 150 -500 m. 
with connection diagrams and instructions, price $6 

NO PLATE CIRCUIT TUNING ADJUSTMENTS 
NO HOWLING -EQUALLY EFFECTIVE ON C.W., PHONE, SPARK 

DEALERS: STOCK NOW --BIG DEMAND 

MU -RAD LABORATORIES BOX 341 ASBURY PARK. N. J. 
2801 N. BROADWAY, ST. LOUIS, MO. 

i 

WE MAKE HORNS ALL KINDS AND SIZES 

Dealers and Manufacturers Get in Touch 
with Us for Information 

Standard Metal Manufacturing Company 
237 CHESTNUT ST. NEWARK, N. J., U. S. A. 

Arnold Navy Model Loose Coupler Back to 
Pre -War Price, $15.00 

¡¡11'i 

Ir¡NII"li efe At 

fi,dy¡'s11'';J,4;" 

The moat ooaetstent piece of Radio so- 
paratu to hear the Radio teispisas 

"Without distortion." 
Range from 2Q0 to 3,000 meters. Send 
Se stamp for literature deserlbtng Arnold 
made 'Audion Detectors, Amplifiers. 
Short Wave and Aro Sete. 

SPECIAL 
Any make of Radio set nosir.o--re- 
wired- rebuilt Your pet idea bads to 
order reasonable." 

J. F. ARNOLD, 2082 Lexington Ave., NEW YORK 
ESTABLISHED 1919 TEL. CONNECTION 
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tan Beach -a dinky collection of radio odds 
and ends thrown together and attached to 
an aerial located in the swamps back of 
Coney Island, near the sea. Nearby, that 
station had a rather low tone, none too loud. 
But that old station carried! Night after 
night it carried way down to the Gulf, 
where fruit steamers were cruising. In 
fact, it made many of the early radio rec- 
ords. On the other hand, there was a 
model station known as "WA," located on 
the roof of the Waldorf- Astoria Hotel in 
the very heart of New York City. Nothing 
in the way of expense had been spared in 
making that station the very last word in 
radio ; indeed, it was a demonstration sta- 
tion where visitors were introduced to the 
marvels of wireless and the commercial pos- 
sibilities of radio. Nearby, that "WA" sta- 
tion came in with a roar. Even with our 
crude receiving sets then available, we could 
lay the telephones on a table and hear the 
signals five feet away. But if we got I0o 
miles away, then "DF" came in about as 
loud as when heard some few miles away, 
while "WA" had lost its roar and was, if 
anything, far weaker than "DF." At sev- 
eral, hundred miles distant, "WA" was lost 
altogether, while "DF" continued to be 
heard. So this business of loudness in those 
early days was quite deceptive, as we soon 
found out. 

Pardon me for the digression. I must 
get back to the doctor with the grudge. The 
doctor had a practice which he had to at- 
tend to, and his calls took him out of his 
office not a little. But so that no time might 
be lost, he invited the amateurs from far 
and wide to visit his station and keep the 
transmitter busy during his absence. How 
about having nothing to send? How about 
having nobody to talk to? Little matter ; 

the doctor suggested that we simply take 
a newspaper, magazine or any other 
"copy" and send sentence after sentence, 
hour after ho Tr! I never saw the electric 
light bills, but rumor has it that the monthly 
bills ran up to $60, and over. I believe it. 
The doctor was pulling something like ro 
kilowatts out of his meter hour after hour. 
Needless to say, he embarrassed the wire- 
less company greatly; in fact, he made its 
life almost unbearable about New York. I 
don't know what was the final outcome of 
this story. Perhaps the doctor received a 
just settlement for his efforts, perhaps not. 
If this were fiction, I could certainly supply 
a "happy ending" by saying that he finally 
got his stock certificates cashed for their 
face value, with compound interest to boot! 

The doctor was not the only one who tor- 
mented the commercial and Government sta- 
tions. The chatter passing through the 
ether was simply dreadful. Everybody was 
talking at once, and it seemed that perhaps 
no one was listening in. Every once in a 
while some commercial operator, with a 
thunderous spark, which should have com- 
manded a certain degree of respect, would 
break in, saying: "Go to bed! Haven't you 
had enough for one evening ?" and other 
phrases with like import. 

Little wonder that radio laws were finally 
passed. Mr. H. Gernsback, then editor of 
MODERN ELEc-rRIcs, never missed an oppor- 
tunity of calling attention to the abuse of 
our liberties, but even though the more con- 
servative among us appreciated our radio 
freedom and did not want to jeopardize it 
in any way, there were certain amateurs 
who simply did not care. 

All in all, we were not always a nuisance 
so far as the commercial and Government 
operators were concerned. For instance, 
the old Brooklyn Navy Yard station was 
located down in a hollow among the sev- 
eral steel bridges that span the East River. 
Wirelessly speaking, it was more or less 
screened. Many a time the Navy operator 
would not be able to copy a message being 
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SOMETHING NEW IN RADIO 
MAKE YOUR OWN 

Pattern 
No. 2 

Just Out 

50c. 

Per Set 

Prepaid 

i . a _ ': ;'i r'i. Fir11. II + :.,, 

000u8M o BV 
CONSOLIDATED DIO CALL BOOK CO. 

00-00 PAPK L WLW VORK 

DETECTOR 
AND 

AMPLIFIER UNITS 

The second set of patterns that we are 
offering now to the amateurs and radio 
experimenters, was designed so as to 
match the short -wave regenerative set 
which may be built with patterns No. I 
designed especially for its construction. 
The panel of each unit is of the same 
height, and the disposition of the bind- 
ing posts makes it possible to use the 
detector control cabinet alone, or with 
any number of amplifier units, with only 
one "A" and one "B" battery, if so de- 
sired. The arrangement of the binding 
posts was made with a view to avoiding 
any long wiring from the batteries to the 
filaments of the tube used in each unit . 

and each of these control cabinets, being 
fitted with a jack, the telephones may be 
plugged in for the detector alone or any 
number of stages of amplification con- 
nected to it. 

The detector and amplifier units, whit' 
may be built from This set of pattern 
may be used with any type of regenera- 
tive receiver, or long wave set, using 
honeycomb coils or any other form of 
inductance for tuning. Only those who 
built the short wave regenerative set of 
this series of patterns, can appreciate the 
simplicity and ease of construction of 
these new instruments. 

Am. E3ectro Tech. App. Co., N. Y. City 
Alamo Sales Corp., Indianapolis, Ind. 
American Hdw. Stores, Bridgeport. Conn. 
Andras & Sons, Julia., Milwaukee, Wis. 
Atlantic Radio Co. Boston, Mass. 
Bomberger & Co., L. Newark. N. J. 
Renamed Specialty Co. 81 Louis, Mo. 
Brode Electrlo Co., Los Angeles, Cal. 
Brown, J. Edw., O1 ®brook, Comm. 
)knock's, York, Neb. 
Bunnell & Co., J. H. New York City 
Durham & Co., Deptford, 8. Fl 6, England 
California Elea (o., Ban Francisco. Cal. 
Carter Electric Co., Atlanta, Ga. 
Cotton, Neill & Ca 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. ill. 
Osa Radio Elea Corp. N. Y. City 
Cutting & Washington, New York City 
Delancey -Pete& & Co.. Pawtucket, R. I, 
Detroit Electric Co., Detroit, Mich. 
Dawes Sptg. Goods Ca Milwaukee, Wit. 
Doubleday -Hill Elea Co., Pittsburgh, Pa. 
Dreyfues Sales Co. New Yerk Cits 
Duck & Co., Wm. B. Toledo. O. 
Dann, J. J., Pasadena, Cal. 
Electric Motor & Hl1Z. Ca, Canton, O. 
DGedo Importing Co.. N. Y. C1to 
Pbrdles Electric Co, Minneapolis. Minn. 
Miler Ce., Seth W., Boston, Mass. 

If, to the short wave set, which may 
be built with the set of patterns No. I, 
are added a detector and two amplifying 
units, the receiving outfit thus composed 
will give wonderful results and will en- 
able the owner to operate a loud talker 
for the entertainment of his friends with 
radiophone transmissions, which may now 
be received every day. The appearance 
of the complete receiving outfit, which 
may be built with these sets of patterns, 
is as attractive as that of any standard 
make of apparatus, and its functioning is 
as good and we may say, in several case. 
better. 

Patterns are printed on heavy blue- 
print paper exactly the size of the panels 
to be used. 

The position of the holes and other 
markations are exact, so that all you 
have to do is to paste the pattern on ton 
of your bakelite panel by means of ordi- 
nary library paste, and when dry drill 
right through the pattern wherever the 
marks are located. 

This does away with all fussing and 
calculating as we have done all the lay- 
ing out in our own shop, and you need 
not worry that the final instrument does 
not come out right. 

Send for 
Pattern 

No. 1 

Complete Short 

Wave Regenerative 

Set 
and for 
Pattern No. 2 

Both Together: 
$1.00 

Prepaid 
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. 

Complete and very explicit directions 
go with the pattern which is furnished 
in a heavy envelope 9 x I2 ". 

Complete pattern for detector 
and amplifier units consisting 
of two full size blue -prints and 
four pages 9 x 12 instruction 
pamphlet in heavy envelope, 

per set prepaid, 

50 c 

Either Direct from us or for sale by the following 
responsible Dealers: 

Galveston W'lesa Sup. Co.. Galveston, Tea. 
Gard Y Co.. Wm., London, Canada 
Ball Electric Co.. Wm. Dayton, O. 
Hico Wireleae sup. Co., Marlon, Ill. 
Hickson Electric Co.. Rochester, N. Y. 
Holt Electric UM Co., Jacksonville Fla. 

Mel. el. Corp.. Syracuse, Íd Y. 
Jenkins, Lester L, New Bedford, Mass. 
Karlowa Radio Corp., Rock Island, ill. 
Katzenbach & Co., F. S., Trenton, N. J. 
Kendall Co., W. D. Worcester, Mass. 
Koubler Radio Co.. Toledo, O. 
Kllloch (b.. David, New York City 
King Radio Co.. Pittsburgh, Pa. 
Klaue Radio Co., Eureka, Ili. 
Kluge, Arno A., Loe Angeles, Cal. 
Krause & Co.. A. F., Detroit, Mich. 
Kusel Co., D. & F., Watertown, Wis. 
Lehigh Radio Co., Bethlehem. Pa. 
Liberty Radio Sup. Co., Chicago, ill. 
Line Elec'L Sup. Co., SL Louis. Mo. 
Luther. H. E.. Centerville. Ia. 
McCarthy Broa. & Ford. Buffalo, N. Y. 
Manhattan Elec. Sup. Co., N. Y. & Chic. 
Marshall-Gerken Co., Toledo, O. 

Meter Eleo'L Const Co., Oshkosh, Wis. 
Meyberg Cb., Leo J., San Francisco, Cal. 
Mohawk Eleol. Sup. Co., Syracuse, N. Y. 
Nat'l Radio Institute. Washington, D. C. 
New Eta Shop Milwaukee. Wie. 
Newman -Stern Co., Cleveland. O. 
Nichols Radio Sup. Co. Bwlg. Green, Ky. 

Consolidated Radio Call Book Co., 

Nola Radio Co., New Orleans, La. 
Noll & Co., E. P., Philadelphia, Pa. 
Northern Radio & E]. Co., Seattle, Wash. 
Northwest Radio Sere. Co., Seattle. Waa1L 
N. S. W. Bookstall Co., Sydney. Australia 
Patent Electric Co., New York City 
Paramount Radio Sup. Co., Atlantic City 
Paul's Electric Stores, Medford, Ore. 
Pearlman's Dock Shop, Washington, D. C. 
Penn Radio Apparatus Co., Reading. Pa. 
Penn. Marconi Wireless Bchl. Phila. 
Phfla Schl of Wireless Tele. Phila, Pa. 
Piedmont Electric Co., Asheville, N. C. 
Pioneer Electric Co., BL Paul, Minn. 
Pitts Co., F. D., Boston, Mass. 
Pitts. Radio Sup. Co., Pittsburgh. Pa. 
Pitts. Radio & App. Co., Pittsburgh, Pa. 
Post Otifce News Co., Chicago, Ill. 
Precision Equipment Co., Cincinnati. O. 
Radio Development Co., Springfield, Mass. 
Radio Distributing Co., Newark. N. J. 
Radio Electric Co., Pittsburgh, Pa. 
Radio Equipment Co., Boston. Mass. 
Radio Fquipt & Mfg. Co.. Minneapolle 
Radioelectrio Shop, Cleveland, O. 
Ray-DI-Co.. Chicago, HL 
Reynolds Radio, Denver, Colo. 
Reuter Electric Co., Cincinnati, O. 
R. I. Elec. Fqulpt. Co., Providence, R. L 
Riverside Laboratory. Milwaukee. Wie. 
Rose Radio Supply, New Orleans, La. 
Roy News Co., Fret J., Toronto. Can. 

Sayre -Level Radio Co.. Phila.. Pa. 
Schmidt & Co., R., Rochester. N. Y. 
Sears, Roebuck & Co., Chicago. DI. 
Service Radio School, Washington, D. C. 
Shotton Radio Mfg. Co.. Scranton, Pa. 
Smith Radio Lab. Sarnia, Ont , Canada 
Smith Novotoy Elec. Inc., Charlotte, N. C. 
So. California Elec. Co., Loe 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., Minneapoile. Minn. 
Stubbs Electric Co., Portland, Che. 
T. & H. Radio Co., Anthony. Kane 
Tuska Co.. C. S., Hartford. Conn. 
United Elec. Stores Co., Braddock. Pa. 
Warner Bros., Oakland, Cal. 
Western Radio Co., Kansas City, Mo. 
Weet'n Radio Elec. Co., Los Angeles, Oat. 
Whitall Electric Co.. Weeterty, R. I. 
White Co., The, Columbus, Gs. 
White & Boyer Co.. Washington, D. A 
Williamson Elea Co., Seattle, Wash. 
Wilmington Elea Spec. Co., Wilmington 
Winner Radio Co., Aurora, Coln 
Wireless Mfg. Co., Canton. 11 
Wireleee Press. New York Qty 
Wolfe Electric Co., Omaha, Netts 
Y. M. C. A. Los Angeles, Cal 
Zamoiskl Ca, Jas. M., Baltimer. MA 
Zibart Bros., Nashville. T. 

Inc., 98 Park Place, New York City 
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Photograph, 2/3 actual sine of 
"TUNIT," the sensational new 
short - wave tuning attachment. 
Examine "TUNIT" at any of the 
Sorsinc branches listed below or 
at leading radio dealers'. 

To Dealers: If . you haven't 
stocked "TUNIT" yet, it 7vill pay 
you to wire at once for informa- 
tion. Good profits await you in 
handling this quick selling, satis- 
faction- producing tuner. 

6i 

for 160 
to 600 

meters, use 

Ship Owners 
Radio Service 

INCORPORATED 

80 Washington St., - New York City 

-Largest Radio Chain Store. 

System in the World" 

Branch Office Stores: 
NEW ORLEANS, 710 Maison 

Annex. 
BALTIMORE, 403 Lobe Bldg. 
NORFOLK, 20 Haddington Bldg. 
SAVANNAH, 230 Broughton St., East 
PHILADELPHIA 2000 Columbia Ave. 
PORTLAND ORE., 022 Worcester Bldg. 
HONOLULU, 408 Boston Bldg. 
SEATTLE, 216 James St. 

Branch Offices: 
BOSTON, 176 Commercial St. 
SAN FRANCISCO, 24 California 
LONDON, 16 City Chambers. 

65 Fenchurch St., E. C. 

THE SORSINC "TUNIT" when attached to your Honey 
comb coil set, duplicates the performance of the most 
expensive short wave sets, on 16o to 600 meters, at a 

price any amateur can afford. It consists of a stationary coil 
and two rotors. Pigtail spirals are used to give perfect elec- 
trical contacts. Equipped with black metal dials and molded 
knobs. In fact, every essential is provided in highest quality 
and workmanship to give you best value per dollar. 

Use the Sorsinc "TUNIT" in your present standard triple coil 
mounting. 

"TUNIT" is now on the market. Examine it at your dealers' 
or at any of the Sorsinc Branch Stores listed at the left. 

PRICE $15.00 
U'rite for Free descriptive folder 

Showing "TUNIT" in 
Standard Honeycomb 
triple coil mounting. 

Your name and address -on a postcard 
brings the new Sorsinc folder of latest op- 

piratic; at newest ¡vices by return marl. 
Absolutely FREE. Send for it at once. be 

fore you buy any new instruments. Prompt 
nail order service from every branch. 
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Throughout the length and breadth of the land, thousands of families are listening to music, concerts, news of the day, lectures, 
weather reports, church services, etc., right in their own homes with a $15.00 "Marvel" Radio Telephone Receiving Outfit. No longer 

is it necessary to have expensive apparatus or any knowledge or experience in wireless telegraphy. 

Bring YOUR Home in Touch With The Outside World 
Get a " MARVEL" Radio Telephone Receiving Outfit. I 
Music, concerts, lectures, current news, sermons, Govern- 

1 ment reports, etc., will come to you daily. The cost is á 
small only $ 15.00 complete! Nothing else is needed. 
Receives speech and music, etc., within a 50 mile radius E 

of the large radio telephone broadcasting stations, and 
wireless telegraph messages within many hundreds of miles. g 

The "MARVEI:" RADIO TELEPHONE RECEIVING OUTFIT, is the only COMPLETE crystal receiving outfit I on the market with a wave- length range of 18o to 2,60o meters. The OUTFIT is thoroughly practical, dependable and 
1 complete. It can be quickly and easily set up for use. No source of power, no batteries, no license and no special 

knowledge is necessary for installation. 
THE COMPLETE "MARVEL" RADIO TELEPHONE RECEIVING OUTFIT, Model 105, consists of a "MARVEL" 
Radio Receiver (a completely enclosed, highly efficient, crystal receiver. mounted in a handsomely finished 
mission oak cabinet), 150 feet of solid copper wire (for the antenna), 5 porcelain insulators, a 
1,000 ohm telephone with leather covered headband and telephone cord, antenna switch, ground 

$15.00 clamp, code chart, abbreviation chart, and COMPLETE instructions for installation and opera- 
tion. Nothing else is needed 

Model 110, same OUTFIT, but with a 1 00 
2000 ohm double headset $ Q 

P 1 
Q . V 

Quality Apparatus Designed by Engineers Popularly Priced 
"MARVEL" RADIO TELEPHONE RECEIVING OUTFITS are for sale at all progressive Radio and Electrical Dealers. If your 
dealer has not yet received his stock of "MARVEL" C'liTFITS, we will send you one prepaid on receipt of Postal or Express Money 

Order, or via Parcels Post C. O. D. ORDER NOW -DON'T DELAY. 

Look for the Registered Trade Mark on every genuine "MARVEL" RADIO TELEPHONE RECEIVING OUTFIT (Patents applied for). 

Bulletin R -101 on request. 

DEALERS: "MARVEL" RADIO TELEPHONE RECEIVING OUTFITS are nationally advertised; they are the most 
popular of crystal receiving OUTFITS. Get your share of the growing demand by selling them. Liberal 

discounts and selling co- operation are part of our sties campaign. ORDER NOW! 

MARVEL RADIO MANUFACTURING COMPANY, Inc. 
OFFICES and SALES DEPARTMENT: 170 Fifth Avenue, New York City 

INNNBHNWIIBNUIGINNBgRAIIIIRIdIYNll9N IIINIIUBIIU. 
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Honolulu 
consesio 

Continental 
From far-off Honolulu 
they send to Conti- 
nental for prompt, ac- 
curate attention to 
mail orders. 
This letter speaks for it- 
self. 

You who live much nearer 

Confine 
A 

Ne°AYo.k street, 
City 

Gen 

rAdìo 

HÁnilA Ìa lAnds 

e, 'cA. 
Corp. 

TOdAY 
AeAin 

for 
° °m 

'9Q2 ine 

in YOU 

And t deys from 
hAt i a Of 

Yours 

e wireless 
eettine e 
the d 

Ay 
I 

to the 
gerpice 

very 

surpliee 

delivery 

00 1e you. 
center 

Cr, ikit4 
Roy 1 Snt 

Addreso 
r7 aool ". Ti 

A. Hon01ulu 

Have You Tried Continental Service 

Send for free leaflets describing 
Paragon R. A Ten, and the 
Creco Transformer. 
Creco 112 -page catalogue 25 
cents. 

HE Wireless Telephone broadcasting is 
bringing the wonders of wireless daily 
into thousands of homes that never 
dreamed of having a radio set before, 
as well as to advanced amateurs. 

We are prepared to supply complete Wireless 
Telephone receiving outfits as low as $15.00! And 
of course we guarantee "Continental Service" to 
the purchaser to see that he gets perfect satisfac- 
tion. 

Our comprehensive assortments include: The Marvel Set, 
$15.00 complete: the Aeriola Jr. $25.00: the DeForest 
Every -man Receiver $25.00: the Westinghouse R. A. 
set, $68.00; the Westinghouse R. C. set, $130.00; the 
Paragon R. A. 10 receiver -unexcelled for C. W. reception, 
$6g.5o; and the new Grebe CRg, $130.00. Orders by mail 
for any of these sets filled immediately. 

CONTINENTAL 
Radio & Electric Corp. 

DEPT. Cl 
6 WARREN STREET NEW YORK \. I _.. 

. ti 
1111oi 

«1u IIIII Illillll,,1//r%/,,r,, 
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With our complete and up -to -date stock, you are as 
sured of having your order filled the same day it is re- 
ceived by us. You are overlooking a good thing if you 
don't take advantage of our prompt mail order service. 
Here are a few suggestions: 

"Magnavox R 3 Radio Tclemegafone -the loud speaker 
that makes the home radio concert a success. No station 
complete without a loud speaker and here it is for $45.00 

"Yale" 6 T. 60 Storage Batteries, 6 volt, 60 ampere 
hour rating. Best for filament lighting. $18.00. Also 
Radisco "B" Batteries at standard prices. 

" Radotron" Vacuum Tubes. 
UV 200 Detector -Amplifier (soft) $5.00 
UV 201 Detector -Amplifier (hard) 6.50 
UV 202 5 watt Transmitting Tube 8.00 
UV 203 50 watt Transmitting Tube 80.00 

Murdock No. 56 Receivers. The New Murdock Re 
ceiver's construction is characterized by its firmness, 
strength and durability. Complete double set, 2,000 ohms, 
$5.00. Complete double set, 3,000 ohms, $6.00. 

"Aeriola, Jr.," Crystal Receiver. An ideal receiver for 
the beginner in radio. Complete with tuner, crystal de- 
tector and double head set in special cabinet with hinged 
cover. Ready to connect directly to antenna and ground. 
Tuning average up to 500 meters. Receives Radiophone 
music. Price $25.00. With, Antenna Equipment, $32.50. 

Vacuum Tube Receiving Outfit No. 1 

Incorporating the Westinghouse R. A. Tuner 
\Vestinghouse R. A. Tuner $68.00 
Paragon Detector Unit 6.00 
1 "Radiotron" U.V. 200 Detector Tube 5.00 
1 Murdock No. 56 2,000 ohm Headset 5.00 
1 Eveready "It" Battery 3.00 

Storage Battery not included $87.00 

Distant radio telephone, amateur and ship stations ma 
be received at any wave- length within its range of 170 t. 
800 meters. 

The addition of the loading coil allows the reception of 
signals on 1,600 to 2,800 meters wave -length such as 
Arlington time. 

Vacuum Tube Receiving Outfit No. 2 
Incorporating the Westinghouse R.O. Tuner 

Westinghouse R. C. Receiver $180.00 
3 Radiotron UV -201 Vacuum Tubes 19.50 
Type C.B. Loading Coil 5.00 
2 Cell "B" Battery, Eveready 6.00 
1 W. E. Signal Corps Headset 15.00 

Pacent Plug Adapter 2.00 

Storage Battery not included $177.50 

Type R. A. Short -Wave Tuner, style 307,189, responds 
to a wave length of 180 to 700 meters and is especially 
selective. Type D.A. detector -amplifier,. 807,190, combines 
a vacuum tube detector with a two -stage amplifier. Type 
R.C. combines type R.A. in one cabinet. Both units are 
mounted on Micarta panels attached to a polished ma- 
hogany cabinet. Simple in design, easy to operate, single 
tuning circuit; highly efficient. 

Atlantic Radio service extends not only to ex- 
perienced amateurs but also to those just be- 
coming interested in wireless telephone broad- 
casting. At both of our two stores, our sales- 
men are experienced wireless operators who 
understand the complete stock that they are 
selling and are anxious to help you get the best 
results from your investment in radio. If you 
cannot visit our stores remember our mail order 
department is noted for its prompt and accu- 
rate service to all parts of the United States, 
Canada and scores of foreign countries. 

When your friends newly interested in the wire- 
less telephone ask you for advice tell them about 
Atlantic Service. Bulletin 14 and special broad- 
casting literature sent on request to the r is of 
Radio News and their friends. 

ATLANTIC 
RADIO CO.Inc. 

BRANCH 
72TBoylstonSt. 15 Temple St. 
Boston, Mass. Pbrtland,Maine 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for January, 1922 649 

RADIO CORPORATION PRODUCTS 
We are distributors and jobbers for the Radio Corporation of America and always carry a complete stock of their apparatus. We list below their complete line and in addition can supply you with the Radio Corporation C.W. instruction book at 25c per copy. 

Item VACUUM TUBES Lu t PNee Item KENOTRON RECTIFIERS List Price 1 Radlotron (detector) UV -200 65.00 t; 20 -watt Kenotron, UV -216 7.50 2 itadlotron (amplifier) UV -201 6.50 7 150 -watt Kenotron, UV -217 26.50 3 Radlotron (5 -watt) UV -202 8.00 
4 Radlotron (50 -watt) UV -203 30.00 VACUUM TUBE SOCKETS 
5 ltadiotron (250 -watt) UV -204 110.00 8 Porcelain Socket (for UV -200, 201, 202, 216) UR-542 1.00 

9 Porcelain Socket (for UV -203 and UV -217) UT -541 2.50 POWER TRANSFORMERS FOR C.W. SETS 10 Bakelite socket (for UV -200, 201, 202. 216) UP -552 1.50 
12 325 -watt, UP -1368 95,00 11 Mountings (250 -watt tube) UT -501, UT -502 2.00 
13 750 -watt. UP -1016 M-5O SPECIAL CONDENSERS FOR C.W. SETS A- Filament heating Transformer for UV-204, U1' -163;; 35 Antenna Series Condenser, 7500 V. .0003, 0004, 0005 mfd., UO -1015 5.40 B -Power Transformer for UV -204, UP- 1636 36 Plate and Grid Condenser -3000 V. .002 mfd., UO -1014 2.00 

C.W. ACCESSORIES 37 Special Condeuser- 10,000 V. .000025 mfd., UG-1803 5.00 
38 Special Condenser -.002 mfd., 6000 V., UC -1806 7.00 

14 Oscillation Transformer UL -1008 11.00 
15 Magnetic Modulator (SS to 154 amp.) UT -1643 9.50 VACUUM TUBE DETECTOR ACCESSORIES 
16 Magnetic Modulator (154 to 354 amp.) UT -1357 12.00 39 Intervalve Amplifying Trans former, UV -712 7.00 
17 Magnetic Modulator (354 to 5 amp.) UT -1;67 17.00 40 Special "A" battery Potentiometer, PR -536 2.00 
18 Filter Reactor (160 milliamp) UP -1626 11.50 41 Tubular Grid and Plate Condenser 
10 Filter Reactor (300 milliamp) UP -1627 15.75 .00025 mid. UC-567 1.20 
20 Plate Circuit Reactor, UP -415 5.75 .0005 UC -508 1.95 
21 Filter Condenser 54 mfd. -750 V., UC -1631 1.95 .001 UC -569 1.50 
22 Filter Condenser, 1 mfd. -750 V., UO -1632 1.85 .0025 UC-570 2.00 
23 Filter Condenser, 54 mfd. -1750 V., UC -16..4 1.50 42 Grid Leak, 
24 Filter Condenser 1 mfd. -1750 V., ÚC-1635 2.00 UP -509, .05 meeuhm UP -518, .75 megohm 
25 Transmitter Grid Leak (5 -watt tubes), 5000 ohms, UP -1719 1.10 UP -510, .1 UP -519. 1.0 " 
26 Transmitter Grid Leak (50 and 250 -watt tubes), 5000 ohms, UP -1718 1.65 UP -511, .15 UP-520. 1.25 " 
27 Antenna Ammeter, 0 -2.5 amp., UM -530 6.00 UP -512, .20 1./P -521, 1.5 " 
28 Antenna Ammeter, 0 -5 amp., UM -533 6.25 UP -513, .25 UP -522, 1.75 " 
29 Sending Key UQ-809 3.00 UI' -514, .30 UP -523, 2.00 
30 Microphone Transformer UP -414 7.25 UP -515, .40 UP -524, 2.50 
31 Filament Rheostat (for UV -200, 201 and 202) PR -535 3.00 UP -516, .50 UP -525, 3.00 
32 Filament Rheostat (for UV -203 and 204) PT -537 10.00 UP -517, .60 UP -526. 4.00 
33 Rotary Grid Chopper PX -1638 7.25 UP-527, 5.00 s .75 ea. 
34 Shrift Bushings for 'k" or 5/16" motor shaft .20 43 Grid Leak Mounting UX -543 .50 

CUT PRICES ON OVER -STOCK OF OTHER EQUIPMENT 

fully-mounted 1 K.W. transformer with choke coil 
List Price Our Price 

Acme F -1 full y- 2$46.00 2$95.00 
Acme H -1 fully -mounted 54 K.W. transformer with choke coil 90.00 22.50 
Acme 500 fully- mounted 54 K.W. transformer without choke coil 22.00 17.50 
Acme 250 unmounted 54 K.W. transformer without choke coil 19.00 . 

:1Leeco 1 K.W. keys with '/a inch silver contacts 4.00 
00 

'ruska C.W. inductance Type 181A 5.00 400 
L -104 Regenerative receiving transformer (loose -coupler) 29.50 20.65 
L -103 Regenerative receiving transformer (loose -coupler) 23.50 16.45 
1,102 "sftandard" receiving transformer (loose -coupler) 19.50 13.65 
121 Single capacity fixed phone condenser .005 M.F 1.50 .80 
122 Double capacity fixed phone condenser .005 M.F 1.80 1.00 
123 Double capacity fixed phone condenser .005 M.F. with switch 2.50 1.40 
De Forest CV -500 condensers -ideal for C.W. work: .0005 M.F 5.25 4.50 
No. 115 Crystal detector complete with galena ana cats -whisker 1.60 1.00 
No. 117 Crystal detector complete with galena or silicon 2.15 1.50 
No. 110 Crystal detector complete with galena or silicon 2.10 1.45 

Send 15c for our complete literature 

ELECTRICAL SPECIALTY COMPANY, 48 -50 South Front Street COLUMBUS, OHIO 

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 CO. 
:UPPER MONTCLAIR, NEW JERSEY 

MOST DEALERS STOCK PARAGON PRODUCTS 
No. 25 PARAGON RHEOSTAT $1.50. 
Six ohms 13 amps. max. Either panel or table mounting. Inde- 
structible Condensite base. Highest grade on the market. 

No. 80 PARAGON SOCKET $1.00. 
A real socket at a right price. Highly polished 
nickel shell and Condensite base. Indestructible. 
Laminated springs give smooth firm oontaot. 

No. 70 VT CONTROL $8.00, 
Strictly high grade instrument. Does better work 
than many high priced cabinets. Finely finished inde- 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. Out shows 270 degree dial for 
our rheo. and potentiometer. Superb finish. Indestruc- 
tible. Fib yj inch shaft. Price 90o. Moulded of 
Condensite. 
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WHITALL 
SERVICE GUARANTEES SATISFACTION 
We Are Distributors For All Big Manufacturers 

Dealers -Write for Special Proposition 
Mesco Detectors $1.50 Conn. Tel. 3000 ohm headset 6.50 
Two Filament Audiuiruus 4.00 "Baldy" type C Phone for loud 
U.V. 200 Detectors 5.00 

speaker 
Federal Pleiophone 

$6.50 
14.00 

U.V. 201 Amplifiers 6.50 Federal Telephone Plug 1.75 
U. V. 202 5 Watt Power 8.00 Federal Jack 1.00 

Westinghouse Aeriola, Jr 26.00 Complete Aerial Equipment Wire, per 
foot .01 

\ \'estingho:ise R.C., complete 130.00 Federal Hand Microphone 7.00 

Clapp -Eastham latest type Regenerative Receiver 180 -825 
meters $35.00 Mounted in Cabinet. 

Complete Stock of Assembled Apparatus as well as parts 
always carried in stock. Write for latest catalog. 

WHITALL ELECTRIC COMPANY 
SPRINGFIELD, MASS.. 

BRACH RADIO PROTECTORS 
For Radio Telegraph and Radio Telephone 

Receiving Stations 

The National Electric Code Permits the use of Vacuum Tube Protectors in place of the 
Grounding Switch Formerly Required. 

The Brach Radio Protector Tube Meets the Requirements. 
Where Radio Transmitters are Operated from Public Service Mains, two Brach Radio Protectors connected in series, with midpoint grounded, furnish the least expensive, and the best protection against surges. Price $2.50. 
Order early to make sure of obtaining a supply. Patents allowed and pending. Manu- facturers of Lightning Arresters, Signal, Telephone and Wireless Specialties. 

L. S. BRACH MFG. CO., 127 -129 Sussex Ave., Newark N. J. 

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 S" molded Bakelite dial 
eliminated one part and saved you the cost of a dial. The groove being messed. 
allows the dial to clear the panel by the usual distanoe of 1/16 ". An off positlo 
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 action. 
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 PostpaidE$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. 

Insure your copy reaching you each month. Subscribe to Radio News-$2.00 
a year. Experimenter Publishing Co., 236 -A Fulton St., N. Y. C. 
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in time may be reduced to the amateur's 
needs, and then, when connected with the 
regular amplifier circuit, it will reproduce 
anything which may be broadcasted from 
a Belin transmitter. 

Then, too, the radio telephone must de- 
velop rapidly. I predict simpler and cheaper 
transmitters. They must come, for there 
is a vast demand for simple transmitters 
within the reach of all. Vacuum tubes must 
become a common commodity, just as elec- 
tric lamps are today. 
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Junior Radio Course 
(Continued from page 606) 

I 

sent on a 700 meter wave -length, the re- 
ceiver No. 1 responding to the signal op- 
erates the relay R1, closing the circuit of 
the battery B1, the current of which flows 
in the winding the length of the dot. This 
flow of current magnetizes the core, which 
consequently attracts the piece of iron 
which is just below it at the time, as shown 
in dotted lines; this upward motion being 
effectuated while the arm attracted moves 
horizontally, makes the iron armature slide 
up on the rail, as in position B, Figs. i and 
2. If, instead of a dot, a dash of a certain 
length is sent, the core of the magnet M 
being magnetized during the length of the 
dash, attracts several armatures in succes- 
sion, which, one after the other, slides up 
on the rail, as explained before. Supposing 
the signal, dot dot dash, is sent at the proper 
speed, one armature will be attracted above 
the rail, then another one during the second 
dot, and three in succession during the 
length of the dash and their positions will 
he as shown in Fig. 3. When these arma- 
tures pass under the sets of brushes, which 
are all connected in series, this closes the 
circuit of the relay R2, attracting its arma- 
ture to which is affixed a switch similar to 
those used in lamp sockets and operated by 
a little chain, which closes the circuit when 
pulled the first time and opens it when 
pulled the second time. 

As may be seen, the circuit of the relay 
R2 can only be closed when the armatures, 
in the order described, close the circuit by 
short circuiting the sets of brushes con- 
nected in series. If a signal sent on loo 
meters should accidentally operate the re- 
ceiving set No. 1, one or more of the arma- 
tures could be attracted, but would not 
close the circuit if not in the proper order. 
\\ hen the armatures have revolved once, 
they fall clown to their normal positions by 
sliding from the rail on the ;nclined plane 
and through the gap in the rail. 

When the circuit of the relay R3 of the 
radio control system is closed by the switch 
C2, the radio control system may be oper- 
ated on the goo -meter wave, as explained in 
the previous lesson, the circuit being again 
opened by that same switch, when the de- 
sired control is accomplished, locking, so to 
speak, the radio control apparatus. To ac- 
complish this, the same operation as before 
is repeated, that is, the special signal sent 
on 700 meters and operating the "radio 
lock," is transmitted, energizing the relay 
R2, which opens the switch C2, cutting the 
circuit of the radio control device and pre- 
venting any signal sent on goo meters from 
accidentally operating it. 

Some other system of "radio lock" may 
be used, designed differently and fitted with 
some improvements. If the reader is inter- 
ested in the details of such instruments, we 
refer him to standard works on the subject, 
as the purpose of this course is to give but 
a general and simple description of the 
radio apparatus and their applications. 

In the next lesson will be described some 
methods of photograph and ,picture trans- 
missions. 
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THE PLEASURE OF USING PROPERLY MADE JACKS 
NOW STANDARD WITH THE U. S. NAVY 

It is indeed a real pleasure to use things that are "just right ". Pacent Radio Jacks were designed for use 

in connection with radio apparatus. They are not improvised telephone jacks. They are available for a num- 

ber of purposes in receiving equipment and in low power C.W. transmitting apparatus. Their use insures per- 

fect contact with easy insertion and extraction of the plug. The construction of Pacent Jacks allows them to be 

built into radio euipment with minimum trouble. While doing your radio shopping the next time, ask to see these 

well -known Pacent Products. 
THE STANDARD TYPE 

Commercial companies are using this jack as standard equipment 
and wise amateurs are recognizing its virtues. It costs no more than 
other jacks and it is better. Supplied in three styles; Open, Closed 
and Two- Circuit. 

Prices range from $.70 to $1.00 each. 

THE AUTOMATIC TYPE 
This jack allows automatic filament control. Insertion of the 

plug lights the filament, while extraction breaks the circuit. Neat, 
rugged and built for a long life of good service. Why not avoid the 
disappointments of inferior makes? Three and five -spring styles. 

Prices range from $1.20 to $1.50 each. 

Our booklet Rl "Pacent Radio Essentials" will be sent to you upon receipt of five cents in stamps. You will 

enjoy looking at the good things described in it. Pacent products bear the Pacent Seal. Look for it. When it is 

present you can buy with a feeling that you are getting the full value of your money. 

PACENT ELECTRIC COMPANY, Inc. 
LOUIS GERARD PACENT, PRESIDENT 

Distributors and Manufacturers of Radio Essentials 

150 NASSAU STREET NEW YORK, N. Y. 
Member Radio Section Associated Manufacturers of Electrical Supplies 

Waterproof Fibre Insulation 
Hard fibre is the toughest dielectric known. Add to Diamond 
Hard Fibre the commanding quality of water -resistance and the 
combination produces Condensite Celoron---the last word in elec- 
trical insulation. 

This remarkable material marks a new era in the wireless world. In addition 
to being waterproof, high in dielectric strength and light in weight, Condensite 
Celoron is insoluble, infusible and immune to the effects of climatic or atmos- 
pheric change. Read this Bureau of Standard test: 

Wave Length 
Meters 

Approximate Frequency 
Cycles per second 

Phase Difference 
Degrees 

Dielectric 
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 Condensite Celoron in standard size sheets, rods and tubes ready 
for all machining purposes- for experts and amateurs. Sold by radio equip- 
ment 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 
Dia d F 
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READY FOR CHRISTMAS 

We are pleased to announce that our new short -wave coils are ready for distribution. They are not "freak" coils but designed upon the solid fundamentals of radio practice. They are, however, adapted for use with our standard unit mounting fixtures. With a given con- denser these coils all have a greater wave -length range, than the honeycomb coils. But most important -note the H.F. resistance values and decrement of three of the sec- ondary coils compared with three old type honeycombs. 

Facts are 
furnish more 

Old Type 25... 
New Type Is.... 
Old Type 60.... 
New Type 2s.... 
Old Type 100... 

New Type 3s.... 

External 
Capacity 

.0001mf. 
.0004mí. 
.0001mí. 
.0004mf. 
.0001mf. 
.0004mf. 
.0001mf. 
.0004mf. 
.0001mí. 
.0004mf. 
.0001mf. 
.0004mf. 

Wave- 
Lentz t_, 

147 
244 
147 
273 
283 
475 
305 
588 
640 
900 
623 

1180 

Resist. 
64 
11 
12 

9 

facts. We place them before you to use for the asking. 

COTO -COIL CO 

134 
23 
26 

8 
314 

40 
71 
11 

Power Decrement 
Factor 
.0820 .257 
.0340 .107 
.0154 .048 
.0083 .026 
.0891 .280 
.0364 .114 
.0160 .060 
.0102 .032 
.1091 .343 
.0334 .105 
.0212 .067 
.0072 .022 

when buying inductances. And will 

87 WILLARD AVENUE 
PROVIDENCE, R. I. 

No. Ioo -22/ Volts 
Size 7 x 4% x 2% Price $3.00 

Wireless B Battery 
Refillable Variable 
No. 140 -22/ Volts 
Size 4% x 23/ x 2/. Price $2.00 

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 List price 

LIVE JOBBERS AND DEALERS WANTED 

HIPWELL MANUFACTURING CO., N. S". P 
5-8I3T5TNSBortitiAttvie. 

PA. 

RADIO TECHNICIANS WANTED 
Rapid progress in the Radio World demands more and more Technicians and Operators. Opportunities in this field await the man who is "up ou his toes." EARN BIG MONEY' BD A BIG MAN IN RADIO! Techni- cians are high salaried professional men. The Biggest and Best Equipped School in the Central Staten now offers two complete courses. New 8- story building and dormitory now ready. Earn Big Money and See The World. Wo help you earn expenses. Don't Wait. Write today for cata- log and details. 

CENTRAL RADIO SCHOOL 
ARTHUR B. CHURCH, Pres. 

575 Grand Avenue Kansas City, Mo. 

STOP! LOOK! and ACT! 
Wo supply free of charge with each 50 watt U.V. 203 power tube, price $80.00, the R.C. of A. porcelain V.T. Socket, price $2.50: and with each 5 watt U.V. 202 power tube price $8, your choice of either a Fada 5 ampere Nichrome power rheostat or R. C. of A. porcelain V.T. Socket. Unsatisfactory Radiotron Tubes will be replaced at once. No risk. Shipped post paid and insured. Immediate delivery. Dis- tributors for Acme, R. C. of A. and Federal C.W. Apparatus. 

THE KEHLER RADIO LABORATORIES, Dept. R, ABILENE, KANSAS 

Radio News for January, 1922 
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A Simple and Efficient i 
Adjustable Condenser á 

I... 

( Continued from page 600) 
1111111111111111111111111/111111111111111111111111111111111111111111111111M 

screw, until the blade bears on the switch 
points with sufficient force. 

The condenser unit consists of 14 pieces 
of tinfoil 2" x 3 ", separated by thin waxed 
paper, 2/ x 3/. ". Seven of these are 
connected at one end to one of the binding 
posts, the other binding post being con- 
nected to the center of the switch. The other seven tinfoil sheets are connected to 
the seven switch points. This condenser 
block is sealed into the bottom of the case 
with paraffine wax. 

This condenser may be used as a series 
or parallel condenser in the primary circuit, 
by means of a D.P.D.T. switch, by con- 
necting up as shown in diagram. 

11111111...11......1111..11111111111111111.1111...111111111111.1111...11.111111.111111 i,,,.111111111.111111.11.1..............1 

The Construction of Lattice 
Wound Variometers 

s 

fi 
(Continued from page 60o) 

ñ111m111111111.11111111111111111111111n11111111111111111111mu1R1111111111111111111111111111111111111mnn1un.nmm1111m 

one may conveniently use 6 -penny finishing 
nails. 

The wire used for winding the coils may 
be from No. 18 to No. 24 B. & S. gauge 
and of either double or single cotton or silk 
insulation. The use of enamelled wire is 
not advised. For the best winding the 
writer has found that No. 22 single cotton, 
to be preferred. It will be found that cot- 
ton insulated wire will take shellac much 
better than the silk and that it stands up 
under the baking should the temperature 
run high, far better than the wire that is 
silk wound. Care should be taken to see 
that the wire is kept free of "kinks" in the 
winding. 

For those unfal.liliar with the winding of 
a lattice coil a short explanation of the 
process will be necessary. This explana- 
tion is applicable to either form. 

In order to make clear the method of 
winding we will call one row of pegs of 
the form A, and the other B. The pegs of 
each row are numbered from I to ig, the 
number of any one peg in row A being the 
same as that of the peg exactly opposite 
it row B. Fig. 4 represents a winding chart 
for the form. It is as though the form 
had been "rolled out" on a sheet of paper 
beginning at peg 1 and on to peg to with 
pegs 1, 2, 3, and 4, repeated as l', i 3' 
and 4', in the upper end of the chart. Thus 
beginning with your wire at peg I in row 
A, the wire is carried to peg II in row B 
and from there to peg 2 in row A, etc. 
Always bear in mind that the wire will, 
counting from any one peg in either row, 
pass around the tenth peg from that in the 
opposite row. Care should be taken to 
keep the windings as firm as possible, and 
to have an even tension on the wire at all 
times. 

If you are using the flat form first de- 
scribed in this article, a piece of cardboard 
tubing, 3" in internal diameter and of suf- 
ficient width to fit between the two rows of 
pegs, may be inserted between the two 
rows of pegs before the pegs in one row 
have been inserted in their holes. This can 
not be done with the form for the spherical 
windings. 

When the winding of the first coil, which 
will be the rotor of the variometer, is com- 
pleted it should be varnished and baked. 
both processes will be described later, and 
after the baking a layer of felt followed 
by a layer of stiff paper should be wound 
over the first coil. The thickness of this 
"packing" should be about A" and it should 
be quite firm. Over this is then wound the 
second coil which will be the stator and 
when wound it too is varnished and baked. 
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RESOLVED : To Start 1922 Right 

with this BABY WONDER 
RECEIVING SET $35.40 

COMPLETE WITH ANTENNA 
MATERIALS. NO EXTRAS POSTPAID 

BRINGS A WHOLE EVENING'S ENTERTAINMENT TO 
YOUR HOME, WEATHER AND MARKET REPORTS, GRAND 
OPERA, CONCERTS, AND ALL THE LATEST NEWS, RE- 
CEIVES RADIO TELEGRAPH AND TELEPHONE SIGNALS. 

TYPE 2-5-U 

Standard equipment 
carried. Quotations 
gladly furnished. 

THE PARAGON 
RADIO TELEPHONE (SHOWN TO 

THE LEFT) 
is EXTREMELY FLEXIBLE. Either VOICE, STRAIGHT C.W. or 
BUZZER MODULATED C.W. can be had by TURNING A SWITCH. 
NO COMPLICATED TUNING,EASILY ADJUSTED to ANY ANTENNA 
in a moment. PERFECT MODULATION IS SECURED. 

PRICE $70óo 
THE RAY -DI -CO ORGANIZATION 

1547A N. WELLS ST., CHICAGO, ILLINOIS 
H. H. BUCKWALTER, 713 LINCOLN ST., DENVER, COLO., Represen- 
tative Colorado, Nebraska, Wyoming, Utah, Western Kansas, Northern New 
Mexico, Deadwood and Lead, S. Dakota. 

Mail Orders Given Prompt and Careful Attention 

CHELSEA 
Variable Condensers 

(Die -Cast Type) 
No. I. -.0011 m. f. mounted $5.00 
No. 2. -.0006 m. f. mounted 4.50 
No. 8. -.0011 m. f. unmounted 4.75 
No. 8. -.0011 m. f. unmounted, without dial 4.55 
Ns. 4. -.000e m. f. unmounted 4.25 
No. 4. -.0006 m. f. unmounted. without dial 8.88 

Top, bottom and knob are genuine bakeilte, 
shaft of steel running in bronze bearings, adjust- 
able tension on movable plates, large bakelits dial 
reading in hundredths, high capacity, amply sep- 
arated and accurately spaced plates. 

Unmounted types will At any panel and are 
equipped with counterweight 

Purchase from your dealer; If ha 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 AB SHOWN, 44.60 

"CHELSEA" BAKELITE DIAL NO. 41. 

The Chelsea dials are made of enuine 
bakelite, beautifully finished, and bar a 
100 division semi- circular scale. 

The dial is 8g inches in diameter, y1 
inch thick, with a long, sloping, easily 
read marking. Chelsea bakelite dials ran 
true and will not warp. 

The complete dial and knob is made to 
fit either 8/18, 54 or 5/16 inch shaft. Spec- 
ify size when ordering, otherwise the 54 
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 41.00 

Purchase from your dealer. 

CHELSEA RADIO CO., 150 Fifth Street, Chelsea, Mass. 
Manufacturers of Radio Apparatus and Moulders of Bakelite 
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We Have 
Complete 
Stock of 

PARTS 

Products 
of Merit 

of all reliable makes 
received. 

SCHOOL OF 

in Radio 

Philadelphia, Pa. 
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4Ìfr 
Reg. U. S. Trademark 

RADIO PHONE 
including 

Radio Corporation 
and Many Others 

We have a large stock 
and ship same day order is 

PHILADELPHIA 
WIRELESS TELEGRAPHY 

Jobbers and Dealers 

1533 Pine Street 

f 

VERNIER RHEOSTAT 

4-VERNIER 

4- MAIN UNIT 

4-PANEL 

FNESISTANCE 

4-ADJUSTABLE 
CONTACT 

Another New Step 
in Radio 

Vernier Rheostat. No flicker- 
ing of lights. Smooth running 
and adjustable to one milliam- 
pere. This article will fill a 
long -felt need in the Radio 

necessary 
No A or B potentiometer 

necessary with this vernier 
rheostat. 

Save your money and use these on 
your new control panels. 

Buy of your dealer or from u . 

TECO RADIO CO. 
P. O. Bo: 3362 BOSTON, MASS. 

P 

. 

1111111ÍUlll) 

- tr 
t. 

__, r . 

LIST PRICE $1.50 

Nommom 

$1 NGS BRI 
YOU 

I Switch Lever, OA" Radius. 
12 Switch Points complete with nut 

2 Switch Stops complete with nut 
2 Non -Removable top Binding Posts 

ALL BEAUTIFULLY NICKLE PLATED. 
GET THE ENTIRE GROUP for 

$1.00 From Your Dealer 
or direct from 

PREMIER DENTAL MFG. CO. 
60 N. 2d ST. PHILADELPHIA, PA. 

Screw Machine Products 
(;et Our Literature. 

r:: 

; nliF . 
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HAVE YOU SOMETHING TO SELL OR EXCHANGE? 
A classified ad in Radio News will reach over 50,000 at a cost of 

only six cents a word. 

The pegs are then removed from the holes 
with a pair of pliers, care being taken that 
the windings are not injured during the 
process. 

The coils are varnished with shellac to 
keep the moisture from them and help them 
retain their shape. A small brush will be 
of aid in applying the shellac. When var- 
nished they are baked for a period of sev 
eral hours at a temperature of 230 to 300 
degrees F. After baking the pegs are re- 
moved and the coils separated and tested 
to determine their equi -inductance by cal- 
culation as previously described or by the 
resonance method. 

Each winding, if the coils are to be used 
in a short -wave regenerative tuner, should 
be of about 75 turns. The windings can 
be made as before mentioned to cover any 
desired range in wave -length that the con- 
structor sees fit. 

I laving finished the rotor and stator coils 
the mounting of these two parts is to be 
considered. Nearly any method that is ap- 
plicable can be used providing these two 
points are observed in its application. 

The first is to keep a minimum of metals, 
especially iron, from the fields of the coils. 
The second point is to keep the resistance 
due to the connections between the rotor 
and stator as low as possible. To do this 
one must use "pig- tailed connections. 
These are best made from pieces of the 
braid that is used in phone cords. On ac- 
count of its flexibility its use is highly de- 
sirable. A piece of sufficient length to per- 
mit the complete rotation of the rotor is 
soldered to the ends of the coils to make 
the prc per connections. 

Two mountings are described in this ar- 
ticle, either of which may be adopted as 
the constructor sees fit. Both are for panel 
mounting. 

The first of these makes use of the stand- 
ard plug that is used to mount lattice coils. 
The mounting is shown in cross section in 
Fig. t. One of these plugs is procured and 
between the two connection elements a hole 
about 3 /IO" in diameter is bored. This 
forms the bearing that the rotor is attached 
to. The "pin" is then cut off to a length 
sufficient to allow it to project through the 
panel far enough to permit a nut being 
threaded on it. Also the "socket" is tapped 
to allow a machine bolt being inserted in it. 
This enables the mounting of the plug on 
the rear of the panel. The brass rod to 
be used as a shaft should be about a" and 
%" long and should be threaded on one 
end for about W. It should be of such a 
size that it will fit rather tightly in the hole 
that has been bored through the plug. The 
stator is then mounted on the plug in the 
same manner that the lattice coils on the 
market at the present time are mounted. 
Exactly opposite the hole bored in the plug 
the wires of the stator are forced apart and 
a short section of glass tubing of sufficient 
size to permit the free passage of the shaft 
is inserted. This will prevent the shaft 
from making contact with the stator wind- 
ing. The shaft is then inserted in place 
with the threaded end inside the winding. 
A small washer is placed on it and a nut 
run down on the treads about / ". A 
washer cut from some stiff material such as 
formica is next placed on the shaft and 
then the rotor winding. The wires of the 
winding should be forced slightly apart to 
prevent the shaft injuring the insulation. 
Another washer is then placed on the shaft 
and the whole clamped tightly in place with 
another nut. A small spring between the 
panel and the dial will prevent the shaft 
from moving backwards and rubbing the 
stator winding. 

The second mounting is illustrated by 
Figs. 2 and 3. A small brass angle piece 
clamps the stator winding to the panel. For 
further support the wedge shaped pieces of 
wood which are shown in Fig. 2 are screwed 
to the back of the panel. These serve to 
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SHRAMCO SWITCHES 

SHRAMCO REOS 
for all your VTs- 

GET THE BEST service out of your ex- 
pensive tubes by using good rheo- 

stats. Shramco Reos, with genuine 
"Nichrome" resistances allow unusually 
accurate and delicate variation of the 
filament current. All metal parts brass. 
Spring phosphor bronze blades. Mount- 
ed on a solid block of asbestos insula- 
tion. 
For Detector and Amplifier Tubes - 
Shramco Reo, type 9o. 6 ohm resistance, 

Either of these two styles will distinguish 
itself by smooth operation and sure con- 
tacts, in addition to the handsome appear- 
ance. Both have polished nickel finish and 
are furnished with large Marconi type knob. 
Bearing block and panel bushing y4" in 
diameter. For use on all panels up to /" 
thick. Blades, spring phosphor bronze. No. 
750 type has spring tension adjustment; 
switch radius, OA". 

No. 751 -S -1 type is provided with split 
lock nut; blades have 1" radius, /" from 
center to center, and are securely held in 
place. If your dealer cannot supply you, 
send your order direct, postage extra. 

Shramco 
Switch 

No. 750 

Price 75c 

SHOTTON RADIO MFG. CO., INC. 
8 Market Street, Albany, New York 

3" base. Price $2.00 plus postage for 
two pounds. Also the Shramco Midget 
Reo, 5 ohm resistance, 2/" base. Price 
$1.50 plus postage. 

For Transmitting Tubes -Shramco Reo 
type 9oT, 1.5 ohm resistance. Current 
capacity 6 amperes. Price $2.00 plus 
postage for 1 pound. 

At leading dealers or by mail 
Satisfaction Guaranteed. 

ilil III 
IIIIIIIIIIII 

1 ( 

Shramco 
Switch 
751 -S -1 

Price 85c 

DEALERS- Shramco Reos and 
Switches bring you good profits 
because they sell so fast and 
give complete satisfaction. Write 
for liberal discounts. 

MAKE YOUR OWN LOUD TALKER! 
NB1V Vocaloud phonograph attachment tits tonearm of your Victor 

or Columbia phonograph or metal horn. This outfit consists of 
a Vocaloud reproducer. altered in accordance with Firco engineering 

design, with special moulded cap, six feet of silk Covered cord and 
Fu co round type "Bull- Dog -Grip" Plug. complete for $14.00. 

IRCO Rheostat. Mount the Firco resistor and the Firco Type 7 -A 
" switch on your panel and you have a profeesional type Rheostat. 
100% air cooled and closely variable. Switch 90e, Resistor 50e. Both 
together $1.30. 

H ERE is the Crystal Detector exactly as used on the $ouster De- 
cremeter. The most easily adjusted detector ever designed. Satis- 

faction guaranteed in direct comparison with any other type of Crystal 
Detector. Price $2.50. Silicon Crystal 25c. Supersensitive Galena 
Crystal, 40e. Both mounted in Woods' MetaL 

F IRCO Jacks and Plugs. "Bull- Dog -Grip" interchangeable telephone 
plugs, Plat type, 34A, $2.00, round type, 34D, $2.50. Firco Jacks. 

99% sterling sliver contacts. Nickel silver instead of phosphor bronze 
springs. Open circuit 85c. Closed circuit 80e. Double circuit 95c. 
3 spring automatic filament control Jack, $1.15. 5 spring automatic fila- 
ment control Jack, $1.40. 
Examine these and other Firco products at all leading radio 

dealers. 
JOHN FIRTH 8s CO., Inc. 18 Broadway, New York 
Ask your dealer to show you the new Firco -Clad transformer. 
Slightly larger than the Saco -Clad. Ratio 1:9. Price $7.00. 
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EMPIRE RADIO TELEPHONE RECEIVER 

Price $16.00 
Postpaid 

-- ;_. 
S 
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Installed in 
Io Minutes 

The EMPIRE RADIO TELEPHONE RECEIVER is the latest develop- ment in unit radio receivers. It is complete in every respect. No additional equipment is needed, for the receiver includes all the essentials. . 

1 cabinet, containing tuning inductance, crystal detector, fixed con- denser. etc. 
1 Pair 2,000 ohm Murdock telephone receivers. 
150 feet No. 14 copper aerial wire. 
6 Insulators 
Instructions for installing and operating. 

Send 10e for catalog, money credited to first dollar purchase. 

EMPIRE RADIO EQUIPMENT COMPANY 
Manufacturera and Distributors of Radio Apparatus 271 West 125th Street New York City 

tf 

° New! NEW! New! 
` 1ll11IHIV;f 
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/UÓ MULTIPLE 
, Banne!! RHEOSTAT 

28 OHMS 
Our ill Q , New Radio Catalog \% +I +' ® ,' No. 44R is now ready for distribution. Send Sc /iÌi / \1 ` stamps for copy. It has many new and interesting 
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f111111VlIIlIUl devices. 
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,., . MULTIPE ß J. H. BUNNELL & co. 
III 

Mail $3.00 32 Park Place New York 

TRESCO TEN $ TUNERS - 
hen you think of tuners say TRESCO. . I 

WOne 

for every need and wave length. - :. 1. 'r,r' 
11--. - Knocked -Down Condensers 

Assemble them and save money 

I _ 11 Plate $1.80 ' r 
_ -. 21 Plate 2.25 

L 

41 Plate 3.20 Add P.P. / 
If you want us to assemble them for you add 21.00, plus P. P., to above prices. Elhipping weight 2 lbs. 

10c. brings a wonderful catalog of 24 pages. 

TRESCO DAVENPORT IOWA 

First on the Market -- -RADIO FREQUENCY TRANSFORMERS 
TYPE RF -I, FOR AMATEUR 

+ 

t 

RANGE. $8.00 1+ she 
Type 

with stations you have not heard before. 
The Type fs a- 

Transformer of apeclal type R.F. iron core conatntetlon. (Patentpendin,) Transformer having complete shielding. 

(fA, 
B D4O Mr. Amateur: Hook up a radio transformer ahead of your detector and get 

Transformer covering the amateur wave - length efficientl. Transformer giving maximum amplification per stage. Transformer designed by former Government radio engineers. Commercial and special range II. F. transformera supplied. 
RADIO SERVICE LABORATORIES, INC. ASBURY PARK. NEW JERSEY 

c 

NEGTIGUT 
RADIO EQUIPMENT 
Variable Condemn, Transmit- ten, Head Bands, Panel 

Switches, Eto. 
Connecticut Tel. k Flee. Co., Meriden, Conn. 

ECONOMY 
[anbe practiced by you If you use our EfTORAG1 w BATTERIES, of superior design and construe 

, your plate circuit 
mateurs and Dealers send for descriptive literature. 

HUGHES ENGINEERING COMPANY 
P. O. Box 57, Terrace Park, Ohlo. 
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prevent the stator from "wobbling" up and 
down. The mounting of the rotor coil is the same as in the mounting just described. 

Connections are now made between the 
two coils as previously described using the braid obtained from old phone cords. Either 
a series or parallel connection may be used bearing in mind that inductances in series add, as do resistances and that in parallel 
they behave as do resistances in parallel. 
The series connection is the one that is adopted as a rule. The finished vario- meter may be considered ready for use. 

1111111111111111111111111111111111111111111111111111111111111,I 
1111111111111111111111111111111/1.1/11.111111111111111111/1141.11111111 

Radio Business is Booming 
(Continued from page 592) 

1,1111 111111 111111111111111111111111, 11111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111 ,111111; 

bugaboo of mystery with which radio has formerly been shrouded. 
Today, we find radio departments being 

established in the larger department stores, 
in electrical supply houses and even in the 
country general store, where the storekeeper 
knows as little about radio as he does about 
the fourth dimension or relativity. All he 
has to know now is that, with the little 
machine he purchases from a radio manu- 
facturer, it is but necessary for his custom - 
ers to connect a wire to Mrs. Jones' chim- 
ney, the other end to one binding post of 
the ]Machine and another wire on the ma- 
chine to a water pipe, in order to bring all 
sorts of entertainment into their homes. 

In this particular connection it is well, 
perhaps, to point out a single circumstance 
which is characteristic of many others. In 
a New Jersey town there is a store which, 
ill the past, has been satisfied to sell sport- 
ing goods and cameras and phonographs 
and records. The manager was recently at- tracted by an exhibition of wireless tele- 
phone music, while on a visit to Newark. 
Ile inquired the price of the small receiv- 
ing equipment necessary for receiving such 
music and found that he could sell them for 
a reasonable figure, with an attractive profit. 
He ordered six complete receiving sets, put 
one up in his store and had a number of 
signs made, telling the public to come in 
and listen to wireless telephone music sent 
out by the Westinghouse Station in New- 
ark. The terms on which he bought the sets were, 2% ten days, net 3o. On the eighth day he had sold his demonstration 
outfit, which was the last one of the six he purchased. He discounted his bill, and made a very good profit without having to invest a single penny and his sales are still 
quite attractive, although he could hardly expect to keep up such a rapid turnover. 
Eventually this dealer will find radio at- tractive enough to stock other forms of 
I apparatus and general accesso- 
ries, but the important consideration is that he has begun as a radio booster. There are thousands like him, throughout the 
country, who are just waiting for the man- ufacturers to get their message to them. With such dealers, it will not be many years 
before we may look for "Radio in Every Home." 

In the Metropolitan District there is a 
vcry large electrical supply /louse, which 
has recently made a great many alterations 
n its floor space. In making the altera- 
ions, the radio department has been very greatly increased. The number of show - ases devoted to radio has been doubled 
rid radio now occupies half of one of the vindows. This particular supply house is one of the largest in New York and one 

Il purchase practically any kind of elec- rical appliance there, whether it be wash - ng machine, iron, vacuum cleaner or the eaviest copper cable. Is it not to be con - idered remarkable and an achievement for radio to find it occupying such an important 
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The NEW Magnavox 
2 -Stage Power 

Amplifier 
Designed for use especially with 
the Radio MAGNAVOX for the 
distortionless amplification and re- 
production of radio telephone speech 
and wireless music. Note the master 
switches to make stage to stage 
switching quick, simple and easy. 
No jacks. Can be used with any 
transmitting tube with any voltage 
up to 1,000. Sits either flat or on 
edge. 
Type AC -2, Model C, with solid 
mahogany case -price $80. At your 
dealer or direct from factory. 
Type AC -3 Model C MAGNAVOX 
3 -stage Power Amplifier, same as 
above only 3 stage, $110. 

Volume without distortion 
There is one way and only one way to reproduce wireless music and mes- 
sages in volume without distortion -that is with MAGNAVOX EQUIP- 
MENT. There is no substitute for the Radio MAGNAVOX. Used in 
conjunction with the new MAGNAVOX Power Amplifier, it reproduces 
in perfect, bell -like tones the slightest modulations of music or voice and 
swells them in volume a hundred fold, if desired, so many persons may 
hear and enjoy simultaneously. Buy from your Radio dealer or write us 
direct. Be sure it's a MAGNAVOX -"The reproducer with the movable 
coil. Look for the trademark on the horn. 

Send for descriptive folder 
-illustrating and describing complete MAGNAVOX equipment, 
and explaining the principle of the famous movable coil. FREE. 
Write for it. 

General Offices and Factory 

OAKLAND - CALIFORNIA 
New York Offices 

370 Seventh Avenue, Penn. Terminal Building 

657 

The Radio MAGNAVOX 
-the reproducer with the mov- 
able coil (Patented), the one in- 
strument that will faithfully re- 
produce rounds and signals in 
any volume desired, without 
distortion and without injury to 
the apparatus. No set complete 
without one. Anyone can oter- 
ate it. Full instructions free with 
each outfit. Type R -2 with 211" 
horn, price $110. 

Type R -3 with new 14° horn, price $45. 
At your dealer or direct 

from factory. 

DUCK'S NEW CATALOG No. 16 
275 Pages A Catalog Deluxe 

ype "Q" Receiver 
An Ideal Receiving Set for 
Long and Short Wave and 
Radio Telephone Reception. 

This set is the moat flexible receiv- 
ing set on the market. With the 
use of the various sizes of Honey- 
comb Coils everything in the range 
of radio telegraph and telephone 
reception from 200 to 25,000 meters 
is brought into your home. Consists 
of e. three coil mounting and 
three Variable Condensers of prober 
capacity. Tuning extremely sharp. 
Remler dials. 

Price Without Detector 

$35.00 

Sends 12c today (stamps or coin) for copy of the great- 
est radiocatalog ever put between the pages of two 
covers. 

Never in the history of radio has there been such a catalog. 

The radio data and diagrams embracing upwards of fif.y pages gives 
and up- to-date information than will be found in many textbooks selling for 
for a dozen different radio catalogs before you could gather together the 
while radio goods found in this great catalog. 

the experimenter more valuable 
$2.00, and $1.00 could be spent 
comprehensive listing of worth 

A brief summary of the radio goods listed in this catalog: 

The entire radio catalog of the Radio Corporation, with a wealth of scientific 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 Ccmpany 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. 

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 
clan otter you facilities and advantages that no other radio house can offer. 

Send only 12o 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. 

THE WILLIAM B. DUCK CO., 231 -233 Superior St., Toledo, Ohio 
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DETECTOR 2 STAGE AMPLIFIER 
NOTE FILAMENT CONTROL JACKS 

I - To T.c..ct1 Co 
2 - To Slco,.o4v 
3- TO 7C B.T 6 vo.Ts 
4- To 6 BAT 10 .o Jo vO.Tb 
5-TO 0 BAT 4o+o60VOtT5 

C-35arN G Cw.41.1s, 
D-LnacTO4 TeI 
1-250-w 2 ntG G4o at 
A-AMr..A. lueti 
R-R,+tosTAT 

Simplify Your 
Radio Set 

USING 

Eliminate innumerable switches and 
complicated controls by equipping 
your radio Detector and Amplifying 
units with 

FEDERAL 
Filament Control 

Jacks 
Simplify operation ; save current: 

make your set up -to -date and effiicient. 

Write for illustrated 
circular descri bin g 
Federal Filament 
Control Jacks and 
Plug,. 

Federal Telephone & 

Telegraph Co. 
Buffalo, N. Y. 

a o ewCatalogEóFI 
ut#t off the press 

24 -Hour 
Service 
We pay all 
Shipping 
Charges 

Keep up-to-date. Learn 
about all the big recent 
improvements in radio ap- 
paratus. 

84 pages chuck full of 
best and biggest values of 
America's 51 leading man- 
ufacturers. Most complete, 
includes everything. 

TWO N -S LEADERS 
Red-Head B8000 $8.00 phones, 

g8tdio 
Get the heal band with 
latest cord complete. per pair 

Arlington -Tested 
Don't buy till Crystals: Galena 

25c you sec this or Silicon. Cart- Jl 
Catalog ifled sup r'-aenaf- stal tire. per cry 

Write for Big Free Catalog Today 

THE NEWMAN -STERN CO. 
Newman -Stern Bldg. Cleveland, Ohio 

position in this establishment? Does it not 
indicate very conclusively that the radio 
department has proven itself to be an asset? 
There is not another single department in 
the store, which is given as much floor 
space or window space. 

There is one manufacturer in New York 
who has recently almost doubled the out- 
put of his plant, but whose orders have 
come in such numbers that even with this 
radical increase he is now compelled to 
keep his factory working overtime. By 
doing this it is just possible for him to keep 
tip with his present orders and if his busi- 
ness increases for the next six months with 
the same speed which has characterized it 
for the past six, it will be necessary for 
him to redouble the size of his plant and 
the present indications are that such will be 
the case. 

There is another New York manufacturer 
who leas recently developed some very 
unique departures and improvements in 
transmitting and receiving apparatus, which 
Ile can not attempt to manufacture until he 
an find some method of increasing pro- 

duction, which is now at its peak, with most 
of his plant employees working day and 
night. 

There is an Eastern manufacturer mak- 
ing telephone receivers specially designed 
for radio work, who is now approximately 
-,000 pairs behind his present orders, even 
though his production is approximately ,300 
pairs a day. From this item, alone, it would 
seem as though radio is booming with leaps 
and bounds, for any manufacturer would 
make some provision for such increased de- 
mand, if the demand were not practically 
doubling itself every few months, as it is 
in this case. 

In reply to a letter written by the author 
to a Western manufacturer and dealer on 
this subject, with no mention made of the 
fact that the information was to be used 
for publication, we find that business in the 
Middle West is just as good as it is in the 
Fast and on the Pacific Coast it is just as 
good, if not a little better. In the Middle 
\Vest, this informant advises, there are 
many electrical supply stores which are be- 
ginning to handle radio and there is not one 
of them which has abandoned the line once 
it has been started. In the far West, there 
is much interest being displayed in the wire- 
less telephone concerts which are being sent 
out from a number of different radio head- 
quarters. This has greatly stimulated the 
sale of receiving equipment, as the broad- 
casting has done in the East. 

A New Orleans radio man tells us that 
there are still but few wireless telephone 
stations thereabouts, but that the amateurs 
are showing great interest in C.W. and it 
will not be long before there will be a de- 
mand for receiving sets there, such as char- 
acterize the other sections of the country. 
The number of dealers in the city is some- 
what limited, but they carry a very good 
stock which they are continually increasing. 
The business, though greater than ever 
known in radio in that section, needs the 
assistance of some wireless telephone sta- 
tion which will make interesting entertain- 
ment for the man in the street, down there, 
:is it has here. 

A VERY BRIGHT FUTURE 

With all this increase in business the 
question naturally arises, "Will it con- 
tinue?" In answering, it is quite safe to 
gay that it will continue for several years, 
if not indefinitely. There may be an occa- 
ional slackening, but it will be nothincr 

snore than the release of tension which is 
noticed in a kite string when the kite hits 
an air pocket only to increase the tension 
again with the arrival of the new breeze. 
There are now not many more than a dozen 
radio broadcasting wireless telephone sta- 
tions for the furnishing of entertainment 
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SPEEDY !SERVICE 
When you want any standard make of radio in- 
strument, and you want it quick, call on us. 
Shipping goods in a hurry is the best thing we do! 
DeForest EVERYMAN Radio Receiver: 
A complete crystal detector outfit for receiving 
wireless telephone concerts, news, sporting results, 
crop reports, etc. Price $25.00. Aerial equip. 
ruent $6.60 extra. 
SPECIAL -Storage batteries, 6 volt, 60 amperes; 
regular price, $18, now only $14.40. Order at 
once, supply limited. 

FEDERAL PLUG- (Something new, fits any type 
of cord tip), $1.75. 

VOCALOUD, the sensational loud speaker that 
requires no batteries, no adjustments, no extras. 
Station type in solid mahogany cabinet, $80.00. 

KELLY & PHILLIPS 
312 Flatbush Ave., Brooklyn, N. Y. 

Send or 

I II'IIlI l',. 

r 

r 
ft al 

Ilere is a catalogue you cannot afford 
to miss, 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 10e for latest A B C catalog, "Pro- 
fessional Radio Equipment at Amateur 
Prices." Request Catalog CR12. 

fWIRELESS EQUIPMENT COInc. 32 Austin Street . Newark,N.J. , Tits Midpil "FIVE -IN -ONE" slide RI / ti L a combination Mannheim, Lag - 
..o . : 

141.1.1. r 
, Loa. Add and Subtract, P e 

and Binary Slide Rule. it will :,,.`y, \A instantly add, subtract, maltlfty +r, ̀ \ ..11 and divide any combination in 
`a l i 

Ili 
wiring whole numbers, fractions. 

i1 ire I 
I decimals and mixed number r9a 9 I Gives every possible root ano +t`` " // f ii of every puantlt7. Jibe `\` I graduations are printed ou metal \ I' coated with white celluloid and ° are grease and waterproof. White 

it 1s the most versatile calculator 
over invented. Its operation is simple and easily under - 
Itood Diameter " 

Prtoe with 16 -p4age Instruction Br&t. $1.50. reatber- 
ette carrying case boo extra. Catalog free. 
Your 

m b r 
money 

eatídeé Gilson Slide Rule Ca, Niles, Mkh. 

4th District! 5th Distrlotl 

MR. AMATEUR! 
Is your name on our mailing list/ Write for Bulle- 
tins of New Apparatus! We carry the only complete 
stock in the South. Try our Service once and became 
our Customer. Estimates on Installations Free. 

SOUTHERN RADIO SUPPLY COMPANY 
II N. Ft. Harrison Ave. . - Clearwater, Florida. 
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DO YOU HAVE TO BE SHOWN ? 
That "Missouri" Service is of the better kind. Real service. That we actually ship orders a few hours after we receive 

have a large and very complete stock of all standard apparatus and parts from which we fill your order, on hand at all 

fore "Missouri" is ready to show you. Send us a trial order. 

REGENERATIVE RECEIVERS 
No. CR -3 Grebe 175 -680 Meters Relay Special. $65.00 
No. CR -6 Grebe 175 -3,000 Meter Ideal Re- 

ceiver 60.00 
No. CR -8 Grebe 175 -1,000 Meters with Tube 

Control 80.00 
No. CR -9 Grebe 175 -3.000 Meters with Pet. & 

130.00 
2 Rage Amp. 

No. CR -6 Grebe 175 -680 Meters with Det. i 
2 Stage Amp. 160.00 

No. ZRF Clapp-Eastham 113.00 

No. RA Westinghouse 85.00 

TELEPHONES 

HOT WIRE METERS 
No. 127 Gen. Radio 1 -5 -10 Amps. 
No. 25 Jewel 0 -10 Amps. 

FIRCO APPARATUS 
Saco -Clad Amp. Transformer 
V. T. Sockets Single 
V. T. Sockets Double 
V. T. Sockets Triple 
Vocaloud Etattontype 
Vocaloud Laboratory 
Miget Tuner 
Miget V. T. Control 
Tuner Det. & 2 Stage Amp. 
Hull Dog Plug Flat 

No. 56 Murdock 2.000 01151 5.00 Bull Dog Plug Round 
No. 56 Murdock 3.000 OHSI. 

16.00 No. C Baldwin 1.00 No. E Baldwin 
123.00 No. F Baldlwins 8.00 No. Brandes Superior 

C. W. INDUCTANCES 
No. 181 Tuska Cap. Feedback 

10.00 No. 182 Tuska Split Filament 
10.00 No. 183 Tuska Grid- Tickler 

FILTERS 
No. 170 Tuska 
No. UP -1628 Radio Corp 

RHEOSTATS 
No. 813 Remler 3 Amp 
No. 810 Remler 4 Ohm 
No. 560 Murdock 
No. 214 Gen Radio 
No. 25 Paragon 

ROTARY GAPS 
No. 443 Murdock 
No. Benwood Bakelite 
No. Benwood Sink With Motor 

"B" BATTERIES 
16.00 No. 763 Eveready 
11.50 No. 766 Everready 

them, that we 
times. There- 

VACUUM TUBES 
7.75 No. UV -200 Radlotrons Det. 5.00 

15.00 No. UV -201 Radiotrons Amplifier 6.50 
No. UV -202 Radlotrons 5 Watt 8.00 
No. UV -203 Radiotrone 50 Watt 30.00 
No. UV-204 Radiotrone 250 Wyatt 110.00 

Send us your orders for Radiotrons, our stack 
is complete. 

AMPLIFYING TRANSFORMERS 

5.00 
1.10 
2.30 
5.50 

30.00 
25.00 
15.00 
11.00 
56.00 
2.00 
2.50 

No. UV -712 Radio Corp. 7.00 
No. AMRA.D 4.50 
No. QO Clapp-Taetham 4.00 
No. A -2 Acme 5.00 
No. 226W Federal 7.50 

INSULATORS AND WIRE 

1175 
No. 498 Electrose Ball Type .40 

1.00 
No. 449 Electrose 5 -inch .50 
No. 497 Electrose 10 -inch 1.00 

2.50 No. 262 Electrose I.eaclin 1.25 
1.50 No. 264 Electrose Leadin.... 2.50 

18.50 BRAIDED AEROPLANE ANTENNA 

22.00 Wire 75e per 100 foot. 
60.00 Bare Copper 80 ft to the pound -$.40 per lb. 

VT. DETECTORS 
2.00 No. Y -1 Acme 
3.00 No. RORA Grebe Cabinet 

We have a complete stock of standard apparatus if there is anything that you can not find in the above list just send your order fir 

at the regular list price and it will be shipped at once to you. 

SEND YOUR ORDER IN NOW ! 

YOUR ORDER WILL RECEIVE OUR PROMPT, CAREFUL AND APPRECIATIVE ATTENTION 

OUR MOTTO 
WE GIVE ALL WE CAN FOR MAT WE GET 

Instead -OF GETTING ALL WE CAN FOR WHAT WE GIVE 

10.00 
8.50 

it 

MISSOURI RADIO SUPPLY COMPANY 
4623 MARYLAND AVENUE ST. LOUIS, U. S. A. 

Buy By Mail At Reduced Prices 
The standard products listed below are guaranteed to be mechanically perfect. They can be bought 
from us with the same assurance of quality that you would have if you bought them from a local dealer. 

DETECTOR PANELS 
Adams Morgan 
Remler with B Battery control 165..16 

70 

Grebe RORH Det panel 16.15 
Firco Midget with tickler 11.00 
Fada Detector panel with tickler 16.15 

RHEOSTATS 
Paragon (ntw low price) 
Fada (new low price) 
Gen. Radio 
ToCo Vernier Rheostat (new) 
Radio Corporation 
Rimier 

TELEPHONES 
$1.42 Brown (ENGLISH NAVY) adjustable 17.10 

.95 Brown non adjustable 15.20 
2.38 Baldwin Type E 14.75 
1.75 Baldwin Type F 15.00 
3.00 Murdock (latest) No. 56 2000 

5.75 .95 Murdock (latest) No. 56 3000 
13.75 Western Electric 7.60 Brandes Superior 11.40 Brandes Navy Type 

Brandes Trans- Atlantic 13.30 
REGENERATIVE TUNERS 
Grobe CR -6 150 to 3000 76.00 
Grebe CR -8 150 to 1000 76.00 
Grebe CR-9 with two stage 123.50 
Latest Type Paragon RA -10 69.50 LOUDAUSPEAKERS 

25.00 

AMPLIFYING TRANSFORMERS Federal (NEW) 13.30 

General Radio (new type) 4.75 Magnavox 42.75 

Firne (non howling) 5.00 
Chelsea Radio (NEW) 4.50 
Radio Corporation 7.00 

MODULA' .ON TRANSFORMERS 
4.25 General Radio Unmounted 
4.75 SOCKETS General Radio Semi- Mounted 
4.75 SOCK General Radio Mounted 

General Radio 
VARIO COUPLERS ¡ember 
Remler Type 504 5.13 Murdock 

Chirad 4.80 Radio Corporation 

MICROPHONE TRANSMITTERS 
Connecticut type 5170 -A 
Federal Hand Type 
JR Hand Type 

B BATTERIES 
Small size 221/2 volt 
Radio Ee uipment 45 v. variable box and Jiffy connectors 
Long Life Sorsinc 

FIXED CONDENSERS 
Grid Condenser 0005, 0003, 0002, 00025 w k without 

leak 

CW and Phone 2000v, 00025, 0005, 001, 002 

Western Electric 1 MF or 2 MF 

WI RE hundred feet 
7 Strand No. 22 tinned copper, per 
No. 4 Double covered weather proof ground wire, per foot 

ACCESSORIES 
Large insulated binding poste 
Small Insulated binding poets 

B.akeliteaPanels osize 9 ebye19nthree -e afzteenthb 
prints 

stock, each 

Bakelite tubing 5 -inch diameter, 6 -inch long 

100 Ampere Lightning switch 600 asbestos base 

For any article you want, not listed, deduct 5% 

TELEPHONE PLUGS 
Parco (BULL DOG) round type 
Firco (BULL DOG) fiat type 
Federal (NEW) 

2.50 
2.00 
1.66 

DIALS 
Chelsea Radio 1.00 
Remler with knob .95 
Clapp-Eastham .70 

3.80 VARIABLE CONDENSERS 
6.65 Chelsea Mounted. 001 
5.70 Chelsea Mounted. .0006 

Chelsea Unmounted. .001 
Chelsea Unmounted. 0006 

6.00 
4.50 
4.75 
4.25 

.57 
1.42 AMPLIFIERS 
1.49 Firco Midget two stage 30.00 

.95 Grebe RORK two stage with automatle control 52.25 
1.00 Amrad two stage 89.82 

VARIOMETERS 
1.42 Remler type 500 with knob and dial 6.65 

3.60 Chi Rad knock down type variometers one vario coupler 9.50 

3.80 
METERS 
Type J Mlllammeter 0 to 50, 0 to 100 5.70 

HH AC Volt 0 to 15 7.60 
.38 2 Type JT Radiation Meter thermo Jct 0 to 1.5, 0 to 5, 0 to 10 11.40 

.73 General Radio Flush Type 0 to 14. 0 to i. 0 to 1, 0 to 9.5, 
7 26 2.37 0 to 5, 0 to 10 

ACCESSORI ES 1.88 
.95 TeCo Audlotron adapters 1.42 
.07 Honey Comb Coil Adapters, per pair .95 Radom Fuses (four for) 

Anti capacity contacte, per dozen 
.47 

15 Fada (New Style) panel switch 9.47 
.10 Fada Crystal Detector .71 
.47 Fads Series parallel switch 

. 

171 

3.00 Unmounted tested minerals Galena .47 
1.50 Mounted tented minerals Galena .57 
4.55 Ajax Burzere 

TECO RADIO CO., P. O. Box 3362 BOSTON, MASS. 
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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 can learn node quickly and easily. 

After one hour study of your Chart I knew the Code. Can now send 10 and receive A words per minute. 
Later: I think your Code Memorizing Chart Is certainly great. Paaaed examination very easily and feel that my success is largely due to your simplified method. A friend who also used your method and has had his set only about a month can now copy about 12 words per minute which la considered a very good record. 

Roland Richardson, Oakland, Calif. 
Call 6AVH 4258 Foothill Boulevard. 
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 aotual user that same has proven etlelent in use as well as In theory. 

BY USING 
DODGE RADIO SHORT CUT 

BEGINNERS DO 
Master the Code easily, quickly, permanently Pass Govt. Examination and receive License Once tiresome task -now pleasant pastime 

THOSE WHO HAVE FAILED 
after diligently trying all Methods heard of 

DO succeed with Dodge Short Cut 
RADIO OPERATORS DO 

gain better command of the Code, Increased 
speed and greater accuracy 
MORSE OPERATORS DO 

change to Radio quickly, raspy -no mizup. 
REPORTS FROM BEGINNERS AND GRAD- UATES WHO HAVE BECOME LICENSED 

RADIO OPERATORS 
tell the story : also give local addressee. SEND 10 RED STAMPS FOR REPORTS AND 

INFORMATION 
THESE REPORTS ARE the concrete and tangible expression of desire by our highly successful students to aid and encourage present and future beginners to equally quick progress over that rocky plane in the road to Amateur Bucceas- Perfect mastery et 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 
Box 200 MAMARONECK, N. Y. 

ANNOUNCING 

PARL B BATTERIES 
QUALITY LONG LIFE LOWEPRICE 
Variable Taps Type Voltage Plain 
$1.45 5 Small 22/ $1,26 
$2.50 5 Large 221/3 $2.10 
$4.45 o Large 45 $4.00 
Shipping wts. : small, 1 lb.; large, 5 lbs.; 

45 volts, 10 lbs. 
Do you want to use B Batteries as your 
source of C.W. or radiophone power? If 
so, write for discount stating quantity. 
These B's will do the work well at the 
lowest cost. 
This service saves you money. Get that discount. 
LOW PRICES -Get our radio supply lilt. 
January BARGAIN in classified ads. 

Look! 
Wavemeters Calibrated to 1000m, 

36c per point. 

Port Arthur Radio Laboratory 
Harris Building PORT ARTHUR, TEXAS 

Write For Our FREE BOOKS On 

MUNN & Co. 
631 Woolworth Bldg. 11111W YORE Scientific American Bldg. ...WAJSH I ON, D. O. Tower Bldg CSC LOO, II Hobart Bldg., 582 Market St., San Francisco. Cal. 

and it is generally admitted by those in- timately associated with radio merchandis- 
ing that the one greatest asset of amateur radio today is wireless telephone broad- casting of entertainment. 

In this connection it may interest you to know that the plans of one radio manufac- 
turing organization include the erection and operation of r6 such stations within the next few months. This company has al- ready put several stations in operation and the business in the vicinity of each has gone ahead with a pace hitherto never dreamed of. 

Rash prognostications would not be in order and it is not my intention to make them ; rather would I ask you to draw your own conclusions : within a few months there will be enough wireless telephone broadcast- ing stations in operation to furnish enter- tainment for the entire country, from North 
to South and East to West, so the man in 
the street may have opera or jazz in his home by merely turning a little knob; there is something interesting in radio for every member of the family and new applications 
will increase this interest. Does it not seem reasonable to you that business will con- tinue to be good ? 

The following very striking information 
was brought out in a conversation with the manager of the radio department of a large New Jersey department store. For many years past this store devoted a large part of its floor space to photographic supplies, 
which included cameras, films, papers, de- veloping and fixing compounds and all the other impedimenta which go to make up the amateur and professional photographer's 
game. There were five show cases used to display this stock and there were five racks of shelves behind the cases whereon the stock was kept. Upon visiting the store in the early part of December, I was sur- prised to find that the photo department 
had been very greatly reduced and that where there had been but a singl case de- voted to radio there were then five cases with their corresponding shelf space. The gentleman in charge said that there were formerly but one salesman and a girl, though the force had been increased to five and was soon to be further augmented. He pointed out that he had purchased two dozen pairs of a single brand of popular -priced headsets that morning and there were but two pairs on the shelves at three in the after- noon. And the fact is further emphasized 

by reason of the day being Monday, which 
is ordinarily not the best day for retail radio. 

The great bulk of the business done in this store was in the more moderately priced apparatus, though the demand for the higher grade equipment is steadily growing. 
In this department were to be found sev- eral innovations, not the least of them be- ing the employment of licensed First Com- mercial Radio Operators, in uniform, as salesmen. Their licenses were framed and hanging in a conspicuous place. Is there any better method of letting the public know that they are receiving intelligent service than making it quite apparent to them that those who assist them in filling their needs, are familiar with those needs for having once needed the same articles? Though December is the month for toys and this radio department is on the same floor as the toys, observation disclosed the fact that there were just four times as many customers in the radio department as any other department on the floor. The aver- age purchase made by customers of the radio department has been found to be greater than any other department on the floor, and the number of purchases per day has also been found to be greater, with the exception of such departments as handle very cheap articles exclusively. 

Another very striking bit of good news 
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Wonderfully Perfected 

RTS STANDARD 
Detector Panel 

Price 

$5.95 
without 

tubs 

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. 5, 25 Sturges St. 

Binghamton, New York 

Panels 
OF GUMWOOD BLACK FINISH 

Treated with a special process made by us. Will not Warp or Shrink and 1a not effected by Tem- perature changes Waterproof and possesses High Dielectric properties. Easily machined and will not Crack or BREAK. Looks as good as Bakelite. We are prepared to ship promptly the following sizes 
6 "x 6 "x /4" thick..$.60 9 "xl2 "x1/4" thick $1.50 6 "x 7 "x '/" thick.. .7E 8 "x14 "x %4" thick 1.75 6 "xI0' /s "x 1/4" thick .1.00 12 "xI4 "x1/4" thick 2.20 6 "x12 "x %4" thick ..1.25 12 "x2I "x1/4" thick 3.00 Strips 31/4 x 6; 31/2 x 8, SAO each; 3!4 a 10, 31/2 x 12, $.60 each; 31/4 x 18, $.75 each 
Add Postage for I lb. for Panels up to 6 x 12 x '/4; and 2 lbs. for larger sizes. 
We will be pleased to quote prices on these panels cut to a different size on receipt of your epec(fi - cations. NO F R.ED tiAM PLF,a 

TENSO MFG. CO. Marshall, Minn. 

MAGIC MONEY MAKER 
A MYSTIFYING NOVELTY 
With a Solid Brass Stems you appanmtly stamp from plain tin dims brand new dimes--carry it in your pocket and taysu'y your friends- Complete apparatus and full in- structions 25 cents. Big illus- trated catalog of Magic Tricks, Illusions, Novelties. Jokes, 

uá é tree et charge. Send a quarter today. 
HEANEY MAGIC CO. Desk S Berlin. Wtssonsln 

RECEIVE ON A COIL AERIAL 
ELIMINATE THAT QRM Complete set of curvee and tables giving wave item ranges of coils of various numbers of turns with different tuning capacities. 50c per copy. 

2371 Champlain St DAVIS CO. 
N.W. Washington. D. C. 
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Using An Inefficient Condenser is Like 
Carrying Water in a Sieve 

The same judgement used in th e pur 
chase of radio equipment that you use 
unconsciously in everyday affairs will in- 
variably lead you to select COTOCO 
condensers. Users are unanimous in pro- 
claiming them "the best." 

This condenser used in conjunction 
with our inductance units will enable you 
to build a set that you will be proud to own. 

If your dealer cannot supply 
you with our products, advise 
us, and send us his name. 

COTO -COIL CO., 87 Willard Ave., Providence, R. I. 

THE BIG EVENT OF RADIO 
The Second Annual Convention and Radio Show 

of the Executive Radio Council, Second District, will be 
held at the Pennsylvania Hotel, New York, March 7 
to 11, 1922, inclusive. 

Last year's convention and show was the biggest 
affair of the kind ever put over in the history of radio. 

When you read in next month's issue, of all the won- 
derful things to be shown, talked about and done this 
year, you will immediately realize that this year's affair 
is going to be another smashing big success. 

Executive Radio Council 
Second District 
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Do You Want a First 
Class Commercia 

License? 
When you decide to train for the wlreleea 
service bear in mind the fact that the 
Mau. Radio and Telegraph Scheel hu grad- 
uated more first grade and first olas. 
licensed operators during tke put 11 months 
and has TODAY a larger enrollment than 
any other Radio School in New England. 
Send for our 44 -page catalog giving full par- 
ticulars to prospective students. 

RADIO ENGINEERING 
Cluses meet each Thursday evening at 8:00 
P.M.- enrollment limited. Subject. Design 
of Commercial Tube Transmitter. 

WIRELESS TELEPHONY 
CW -i('W. Vacuum Tubes. (lasses every 
Tuesday evening at 6.00. Send for par- 
ticulars. 

AMATEUR CLASSES 
Every Saturday morning from IO A.M. to 12 
noon -prepares for amateur license. 

SALES -C -W- SERVICE 
We carry a full line of Radio eriulpment and 
are counsellors on all radio problems espe- 
cially complete receiving and transmitting In- 
stallations -order from any standard motels/ 
-mail orders filled. Our technical staff Is 
at your service. 

OPEN EVENINGS 
Open three evenings per week. Monday. 
Wednesday and Friday until 9:30 P.M. and 
Fiaturday afternoon. 

G. R. ENTWISTLE. Radio Direot.r 
R. F. TROP, Telegraph Dlreot.r 

MASSACHUSETTS RADIO and 

TELEGRAPH SCHOOL, Inc. 
19Boylston St. Boston, Mass. 

Formerly Boston Scheel of Telegraphy 
Established 1903 

Varlometer Price $6.00 

Vado- Coupler " $6.00 

Junior Crystal Receiving Set " $9.50 

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 Ridge Ave.. Phlia.. Pa 

GALENA SILICON 
Unmounted Galena 50c or Silicon 

Mounted Galena or 
25c Silicon 

Tesced on Actual signals and Guaranteed Sensitive. 
At your Dealer or Sent Postpaid 

ROLAND BROWNLIE, Manfr. 
24 Saunders St. Medford, Mass. 

was communicated by the manager of an- 
other retail radio enterprise in New Jersey, 
who maintains a "listening in service" in 
a store on a rather prominent street. In a 
single day eighteen complete receiving sets 
were sold in his store. 

Do Not Throw Away Your 
Old Phonograph Records 

Unused or broken records can be heated 
with a blow lamp, rolled up and worked into 
all shapes while hot. They can then be 
pressed into moulds, and screw -heads can 
be heated and pressed into the surface. The 
moulded material can be turned at slow 
speed in a lathe, using paraffine oil on the 
tool and a finish can be put on with a line 
emery cloth and oil, finishing with a dry 
cloth. It can be rolled out into thin plates, 
if placed between hot metal plates and 
passed through the mangle. Its ases are in- 
numerable for switch handles, etc. 

When cutting slots in disc records for 
coils, clamp the disc between two flat pieces 
of wood and saw through the three. This 
leaves a nice clean cut and prevents break- 
ing the disc. The thickness of slots can be 
varied by using fine hack -saws and placing 
one, two, three or four together in the frame 
to get the proper thickness of slot. 
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Edmund Smith's Station 
8BDI 

( Continued from page 612) 

pacity effects, when tuning. In the lower 
left and right hand corners of the formica 
panel are mounted the grid and plate vario- 
meters, respectively, the construction of 
which I described in the June issue of 
RADIO NEWS. Above the DeForest vernier 
condenser- (which is between the two vario- 
meters) is an anti -capacity switch for 
throwing this condenser in series or parallel 
with the primary. On the left hand side of 
the switch is another variable, and on the 
other side is a variable grid leak. The 
third Groves coil, which may be connected 
as a tickler, is not used in the present cir- 
cuit, since a tuned grid and plate circuit is 
in use. 

The next (and last) cabinet contains the 
detector bulb and two -stage amplifier. Three 
holes in the (formica) panel allow the op- 
erator to view the tubes behind them. Be- 
neath these are the switches to light the 
filaments. One rheostat controls the am- 
plifying bulbs, but a separate one is used 
for the detector, which is a gaseous tube. 
The three point switch between the controls 
of the rheostats throws from spark to C.W. 
connection. This, of course, is not needed 
in the present circuit. The three jacks near 
the base of the panel are used to change 
from detector to one or two -step amplifier. 
The wood of these cabinets was finished in 
mahogany, and much care was exercised to 
design them so that they would be symmet- 
rical in appearance, and yet have the in- 
struments so placed that short leads and 
convenient control would be possible. 

Above this cabinet is a loud speaker, 
which consists merely of a phonograph horn 
with a r,5oo -ohm telephone receiver mount- 
ed at the small end. By actual measure- 
ment, this gives an audibility amplification 
of r r times. 

Next to the key, which, by the way, was 
made with carbon contacts to avoid stick- 
ing, is a rack for holding the unused duo - 
lateral and Groves coils. Behind this is a 
support for the Brandes phones, when not 
in use. Scarcely visible, behind the phones 
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QRK? 
Hawaiian & German Stations 

Read With a SingleiBulb 
Are you satisfied witk your receiving 

set? Would you like to build one tkat 
will receive over 6,000 miles on a single 
bulb and quit experimenting. One that 
will be the equal of any regardless of 
claims or price? Using the instruments 
you now have, you will be able to duplicate 
the long distance records you read about 
every day. 

Get our simple diagram of a complete 
shoat and long wave receiver, 175 to 
20,000 meters, with which we read Hono- 
lulu, California, German, South Ameri- 
can, French and English stations and prac- 
tically all the high powered foreign and 
domestic stations, amateurs as far west as 
New Mexico and numerous telephone and 
musical concerts come in good. 

Diagram and complete instructions, 
leaving nothing to guess about, will be 
promptly mailed for 60 cents in coin or 
stamps. Wire a set up and quit wasting 
good money. 

VIRGINIA NOVELTY CO. 
MARTINSBURG WEST VA. 

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 Volt "B" Batteries 1.50 
Rasco Dials .6o 
Rubber Binding Posts ,20 
Tested Galena .40 
Lateral Wound Coils. All sizes. 
Send be for our large illustrated catalog. 

J. M. PAQUIN 
THE ELECTRICAL SHOP 

787 QUEEN ST. WEST 
TORONTO, ONT. 

AMPLIFY YOUR RADIO SIGNALS WITH 

Practical Instruments for Commercial & Scientific Purposes 
Super - Sensitive Detectagraph Transmin.ter No. 2, 

Price $8.00 complete. 
Adjusted Model No. 60 Horn, High Grace I-oud Talking Receiver, Cord Plugs and Desk Stand Base, 

Price $15.00 complete. 
Our New Special Loud Talking Receiver 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 

CARDBOARD TUBING 
In any length up to 25 "- 
3" and 334' Dta, $34 cents per inch or fraction - 
30 cents per foot; 4" and 434" Dit., 4 cents per 
inch or fraction -35 cents per foot; 5 ". 434 coots 
per inch or fraction -42 cents per foot 8'. 1%' 
and 4' has W' wall; 4%" and 5" bu 5/32" 
wall. Pontage Extra- Ftlpping weight about 
134 lba per foot. Dealers write jor discounts. 

Circular for stamp. 
JEFFERY -CRAWFORD COMPANY 

2173 Ringer Ave. Detroit. Mich. 

RADIO CLUB PINS 
Radio Clubs Everywhere have a special 
club pin. We mage them te order. 
25e to $10.00 each. 1922 catalog et 

48 pages showing designs of Radio, School and Fra- 
ternal pins and rings F'RKE. Samples Loaned to 
°Moen- METAL ARTS CO., INC. 
7755 South Ave. Rochester, M. Y. 
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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 

the tubes 
that are 
used by 

those who 
know 

Paul F. Godley chose 
A -P :ubcs for the su- 
preme International test. 
The Magnavox Company 
designed its new Power 
Amplifiers for use with 
A -P Transmitter Tubes 
exclusively. Where effi- 
ciency is required A -P 
Tubes are chosen by 
those who know. There 
is an A -P Tube for every 
use. Use A -P Tubes for 
efficiency. 

And for the best book on 
Radio ask your dealer 
for "Elements of Radio 
Telegraphy" by Lieut. 
Ellery W. Stone, U. S. 
N. Price $2.50. 

THE A -P 
ELECTRON 

RELAY 
-the most sensitive 
detector of spark sig- 
nal,s, known to the 
radio art. 

Price $5.00 
A -P Tubes are licensed by the Radio Corporation of America under DeForest 
Audion and Fleming patents for amateur and experimental use in Radio 
communication. 

Order from your Dealer or direct from 

ATLANTIC PACIFIC RADIO SUPPLIES CO. 
638 Mission Street, San Francisco, California 

National Distributors for The Moorhead Laboratories, Inc. 
HENRY M. SHAW, President 

WESTINGHOUSE 

wJz 
uses A -P Tubes for efficiency 
In the Westinghouse Receiver Cabinet at the 
new Westinghouse High -Power Radio Tele- 
phone Broadcasting Station in Newark, New 
Jersey, the Westinghouse Electric & Mfg. Com- 
pany are using A -P Tubes EXCLUSIVELY - 
the A -P Electron Relay, the most sensitive 
detector of spark signals known to the radio 
art, and the A -P VT Amplifier Oscillator, the 
tube the U. S. Navy uses. 

Westinghouse operators, and others who know, 
find that A -P Tubes not only take less filament 
current than any other tube on the market, but 
are by fat- the most sensitive. 

In YOUR set, use the tubes that 
Westinghouse uses. Use the tubes 
in operation at W J Z. Use A -P 
Tubes for efficiency -the tubes that 
are used by those who know. 

Guaranteed $ 
/4, U?NOTOR 

350 
E O.B. 

thicagó 

Think of it -a new, latest type / hp single phase al- 
ternating current motor, guaranteed for one year, 
for $13.50! 

This is lower than the before -war price. Motor is 110 volt, 1,740 r.p.m. 60 
cycle, split- phase, fan -cooled induction type. Suitable for running washing 
machines, churns, cream separators, ventilating fans, blowers, lathes, drills, etc. 
Furnished in two styles -with cord and plug as illustrated; or with binding post 
terminal (reversible type). 

Motor weighs 24 lbs. bare, 33 lbs. boxed. It is the latest type of a large, 
responsible manufacturer, who guarantees every motor skipped, for one year, and 
attackes to each a guarantee service tag, serially numbered, which entitles owner 
to a new motor, by express prepaid, should defects develop within a year. Repair', 
parts are always available at low cost; but motor is so sturdy 
and has so few parts that repair expense is negligible. Price 
complete, boxed, f.o.b. Chicago 

3.50 
Quantity Discounts -On 8 motor ordered in 1 shipment, 

price is $13.00 each; 6 motors, $12.50 each; 12 motors 12.26; 
25 motors $12.00 each. 

Send Cash With Order 
or we will ship by express C.O.D. if you prefer. 

GRINDER AND BUFF $25.00 
Above motor, equipped with 6 in. Norton No. 60 abrasive wheel; and 6 in. Hanson & Van Winkle 

Cotton Buff; complete with off -and -on switck and cord and plug. 
Machine weighs 38 lbs. hare, or 62 lbs. boxed. It is ideal for the home garage or workshop, for 

grinding tools and cutlery and for polishing silver and plated ware. Also adapted to the $25.00 heavy work of hotels and restaurants for the same purposes, and for general machine shop 
service. Price f.o.b. Chicago 

This price is less than half the usual charge for a tool of this size and capacity. 
Send Cash With Order 

or we will ship by express C.O.D. if you prefer. Descriptive circular on application. 

NORTHWESTERN ELECTRIC COMPANY, 412 So. Hoyne Ave., CHICAGO 
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MAGNET WIRE 
We are prepared to furnish best 
grade magnet wire on 54 and % lb. 
spools at the following revised 
prices: 

PRICE PER % LB. SPOOL 
Single Double Single 

B &SOt, Cotton Cotton Bilk Enameled 
No. 22 $0.56 $0.88 $0.62 $0.45 
No. 24 .60 .77 .87 .47 
No. 26 .66 .88 .71 .49 
No. 28 .75 1.10 .85 .52 
No. 80 .96 1.24 .97 .58 
No. 82 1.15 .55 
No. 84 1.52 .59 
No. 88 1.77 .69 
Price on , lb. spools double above list. 

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. 

Bend for Circular 21 -A giving prices 
on other sixes, insulations and quantities 
of Wagnct Wire. This circular lists 
P 

E JOE EVERY WIRELESS PUR- 

Dalsterr -,sofe for ow, 100a6411- 
1 

KEYSTONE WIRE CO! I ANY 
P.O. BOX 120 SCRANTON, PA. 

WIRELESS 
CATALOGUE 
Whether you are interested 
in a complete radio receiving 
outfit, or a half a dozen bind- 
ing posts, you'll find the par- 
ticular instrument, best for 
your needs, in Corwin's cata- 
logue, Send 10 cents (credited 
to your first order), for your 
copy today Where's the near- 
est mailbox i 

A.H.CORWIN&CO. 
4 West Park St. Dept. B 

Newark NewJersey 

NEWARK 
RADIO 
SCHOOL 

284 Market Street 
Newark, N. J. 

Theoretical and Practical Instruction in 
Wireless Telegraphy and Telephony 
under Competent Instructors. Evening 
classes formed monthly. For particulars 
write or call. 

A FEW OF OUR WONDERFUL 1522 BARGAINS 
Money back if not pleased. Assembled but not wired. $1.00 extra if wired. Federal Jacks with Amplifiers. Amplifier Panel per stage. $9.75; Detec- 
tor Panels, $4.90: With Federal Jack, $1.00 extra. 
Any combination you wish in one Panel Type CH. 
Knocked down CW. receiver panel 7x9 drilled 2 
Variometers forms in place, using your old Loose - 
coupler. It makes Ideal spark receiver. All parts, 
$12.90. Many other bargain'. catalog. tie 

SOUTHERN RADIO LABORATORY. Dublin, Texas. 

is a pile of now unmounted duo -laterals, 
whose plugs have been used to construct the Groves coils. 

Radiophone from 2XJ, KDKA, 8LB, and 
8PJ can easily be heard all over the top floor, while many spark stations come in as loud as they do without the aerial or 
primary coil plugged in. In the old days 
when I used to listen for the long -wave 
arcs (with 15,000 meter coupler) stations in 
Cuba, California and elsewhere were heard 
plainly on one bulb. 

Under the table (which is home made) 
are the filament and plate storage batteries 
and the rectifier for charging the latter. 
The six -volt batteries are charged by a gen- 
erator, located elsewhere. 

EDMUND S. SMITH. 
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Experimenting With 
Amplifiers 

(Continued from page óo5) 
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the diaphragms, and consequently the grid 
condenser capacity, cause the bulb to spill 
over at each dot and dash. The audion 
must be quick to return to its normal po- 
sition. This was improved upon by insert- 
ing the variable condenser V.C. across the 
windings of the audio- frequency amplifying 
t ransformer. 

Here, there is a lot of room for thought 
and time will not be wasted if the experi- 
menters get together on these schemes and 
endeavor to turn out something worth while 
from them. 
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Over the Wireless Phone 
(Continued from page 605) 

I,,,,,,,,, ,,,,,,,, ,l101,,,,1111.,1.,1,1,1,11,,,,1,,,,.,,,,.,,,, 

MR. G. (sarcastically)-What did the 
woman I was talking to say? 

MRS. G. (pausing a moment to wipe the tears from her eyes) -I asked Mrs. Smith and she said her son's set was not sensitive enough to get the woman's voice. 
MR. G. (defiantly) -She did not hear me 

talking to any woman. She lies and I will 
see her immediately and tell her so. (He rushes front the stage.) 

MRS. G. (reflectively) -I wonder if Mrs. 
Smith has really told the truth? (She no- 
tices that the bulbs on the wireless tele- 
phone are still burning brightly, but re- frains from touching anything. She walks 
across the stage to look at the baby.) The 
dear child is sleeping. (She removes the 
pacifier from the child's mouth.) 

( The baby awakes and begins to cry loudly.) 
MRS. G. (contritely) -I awoke my little 

Queenie, I will take you over to see the 
pretty lights. (She takes the baby from 
the cradle and carries her to the wire- 
less apparatus.) 

(The baby stops crying.) 
MRS. G. -Does Queenie like to be in mother's arms ? Pretty little child, you like 

the lights, do you not? (She sits before 
the set.) Look, Queenie, this is the tele- 
phone your father uses to talk with - 
(she pauses and stifles a sob) -yes, 
Queenie, some day when you are a young 
lady, a man who is interested in radio might 
marry you. Watch him! 

(The baby begins to cry.) 
MRS. G. -Don t cry, Queenie, I will walk 

around the room. (She rises from her 
chair and walks with the baby across the 
stage and back again. A few moments 
pass in this manner.) 

(Enter MR. G., breathing loudly.) 
MR. G. (excitedly) - Ran - ran from 

across the street to tell you that- 
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INSTEAD OF ;JACKS! 
Hero is .omething entirely new Our Rotary Ampli- fier 
Takee the eplace ttof plugs and Jacks 

Filament our 
you can change from detector to any desired instantly by slight turn of knob, filaments et unused tubes being automatically extinguished. Built of phosphor bronze and brass mounted on bakelite. The neatest, quickest and most convenient control ever brought out. Panel space 1%" z 1%" x 2%". Fer detector and 1 -2 or 3 stage amplifier complete, knob with pointer and diagram. Picture and more complete description in our folder sent tree. 
Our Edgewise -wound C.W. Inductance Pwilll increase the efficiency of your C.W. or phone. 35 turns it" 
x .0 

.05" copper strip, 5',¢" in diameter. Heavy bake- lite Dports insure perfect insulation. Mounted an finely finished green weathered -oak base turnlabed with three clips with insulated handles. Phste on request. Price 
$5.00 Were is youqq chance to get a real Oscillation Trams- former. Par(cake hinged type, pri. and see. 1" brass ribbon on heavy bakelite. Regular price $12.10. While they last $5.50 Complete stock of Magnet Wire 18 to 32 B -8 D. C. C. and S. C. C., y lb. spools or any (manilla reasonable pries. 

Fine Navy type Knob 1%" diameter with polished aluminum pointer. For r4" shaft or with 15-32 threaded owning. 
111th pointer 35c Without pointer 15. We will be pleased to quote lowest possible plots in any raw materials. parts or apparatus yea Oar require. All goods carry our money back guarantee. if not satisfactory. 

STORM -LEE RADIO APPARATUS CO. 
742 Highland Avenue Newark, N. J. 

RADIO BLUES 
You won't have 'em if you buy from us -Iat/a stock- Lowest prices -- Immediate shipmate. 

WESCO Magnet wire -% lb. Spools. 
B &8 Gs, Enam. B.C.O. B.S,C. 20 to 24 .55 .65 .90 28 to 30 .85 .95 L91 
32 to 38 .80 1.40 2.16 WESCO Aerial Wire 250 ft. 500 ft. 1,000 tit. 

7 -22 stranded copper... $1.80 $3.50 $e.90 
No. 14 solid copper.... 1.15 2.00 9.75 Genuine Bakelite panels 1/4-111. cut to size 1 %c. per eq. inch. 
WESCO CW Inductances for 5 watt and 50 watt tubes $8.50 
Genuine Bakelite C%V inductance tube 

7 in. x 8 in. diem. 100 
50 feet No. 11 square copper Inductance 

wire .i6 
8 Volt 100 amp. hr. Storage batteries. Spe- 

cial price at 22.55 WESCO Detector panel with UV tube. Spe- 
cial price at 15.55 RF:CO Amplifier panel with UV tuba 
Special price at 16.00 

SIMPLEX variometera & varlocouplers, $8.00 each. 
WESCO 500 mile CW transmitter, complete 

with the ACME 200 watt transformer, two 
5 watt tubes, key. etc. 95.05 

WE CARRY A COMPLETE STOCK OF ALL 
STANDARD RADIO APPARATUS 
Send stamp for our new literature. 

Wilmington Electrical Specialty Co. 
705 ADAMS STREET Dept. A WILMINGTON,IDEL 

POCKET 
LEARNER'S SETZ 

With Battery. Kerr. grime Bun* sad 
All compiete. Price 

Cade. 
12-50 

I HYTONE BUZZERS 
Easily tuned. Adjusting screws on top of daK 
Price 60 sent.. We pay postage. 

AJAX ELECTRIC CO. 
L1S Palmer St., Cambridge 38, Mass- 

i 

BALDWINS DROP AGAIN 
Another reduction in price of Baldwin phones 

Type C $12.00 
Type E 13.00 
Type F 14.00 
Type G 15.00 

NW will give a Ctoaley V. T. Socket FREE with 
each pair. We pay transportation anywhere in 
United States. 

Ashtabula Radio Sales Company 
49 McGovern Ave. Ashtabula, OUe 

TELEGRAPHY 
(Morse and WIrelesa) and RAILWAY ACCOUNTING taught thor- 
oughly. Big salaries: great opportunities. Oldest. largest school. 
Endorsed by Teleirraoh, Railway, Radio. and Government oftloWs. 

Mgrlow -o ortunitlaa to Born la e portion. Caralog fies. 
IartDGg INSTITUTE, s1 Stmt, Valparaiso, Ind- 
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PAT. APP. FOR 

LRT 
SPEAKER 

O O O 
r:4; 

SPEAKER 
ted especially for radio 

; . . .. . .I.. 

The Amplitron is a product of the Radio Service laboratory 
and has been designed and constructed 

It gives surprising results. The Amplitron has been 

A REAL LOUD 

developed to meet the longfelt want for a loud speaker which, 
at the same time, meets both the requirements of priceand effi - 

ciency. It reproduces radio phone speech and music without 
distortion -equally good for code. 

No exciting batteries or adjustments necessary. 
Uses a Baldwin Type "C" single phone. 

I Just what you need to entertain 
your friends on all occasions 

Amplitron less telephone receiver 
(use your own Baldwin Type "C ") 

Amplitron equipped with Baldwin Type "C" 
phone and cord 

665 

i 

THE LITTLE WONDER 
PORTABLE RADIO 

RECEIVING SET 
The only complete practical radio 
set now obtainable. Complete, 
including Type 88 receiver, Mur- 
dock 2,000 ohm headset, complete 
aerial equipment, an 86 -page 
book on the operation of radio ap- 
paratus and a blue print of in- 
struction for 15.00 Postpaid 

Type 88, receiv- 
er only 1.50 Postpaid 

$16.25 

For sale by all reliable dealers or direct from us. 

Radio Service et Mfg. Co. 
Sales Division 

110 West 40th St., New York City 

Factory 
Lynbrook, L. 1. 

i 

i 

Type AVA Regenerative Receiver, 
$45.00, Wave Range 175-475 meters. 

Type A -2 Two Stage Amplifier, $40.00 

A 
ACE 

E 
QUALITY AND EFFI- 

CIENT PERFORMANCE 
The essential features to be considered when purchasing radio 

ACE CW 
Inductance 

$6.50 

AMATEURS! 
If your dealer 
cannot supply you 
write us direct 

Type TTR Regenerative Receiver, 
$75.00. Wave Range 150 -3000 meters. 

equipment. 

Type AVC Regenerative Receiver, 
$66.00 

ACE 6 volt -80 Amp. Hr. Storage Bat- 
tery, $18.00 

DEALERS! 
Write us 
for trade 
Proposition 

We stock a complete line of Radio Supplies and maintain a prompt and reliable Mail 
Order Service that reaches all over the world. Send 5c in stamps for catalog to 
Dept. "A." 

CABLE ADDRESS 
"ACE" Cincinnati 

THE PRECISION EQUIPMENT CO., INC. 
Manufacturers and Distributors of Radio Apparatus 
PEEBLES CORNER, CINCINNATI, OHIO 

Type ATC Detector 
Cabinet, $12,00 

Radio 8XB 
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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 625x23¢ in Price $2.80 

(Weight 3; lbs ) 
No, 1630 -0 tap 27 Volt Var. Battery, 

Size 6x3x23 in ..Price $1.80 
(Weight 2V,, 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 =tails 
4.7 Cu. inches as compared with 16 of - Inches, 
the volume of a cell used in small B's". You 
can easily see that the life of these two types are 
almost double the life of the email "Ws." 

OTHER WIZARD TYPES 
Volt - 

Cat. No. Size Tape age Weight Prloe 
1823 Plain 2 %x223% 22% 1 lb. $1.00 
1623 Variable 2 1/222x3% 5 22% 1 lb. 1.20 
1625 Plain 3 24x6% 22% 5 lb.. 1.85 
1625 Variable 3 x4z8% 5 22% 5 lbs. 2.2.5 
1628 Plain 3 xfix8% 46 10 tbs. 5.76 
1626 Variable 3 28x8% 6 45 10 lbs. 4.15 

Write for Bulletin No. 5 
Send all money orders to 

WIZARD BATTERY CO. 
1315 4i?nd St, Brooklyn, N. Y. Dept. R 

Enamel Wire No. 22 to 3o, lb. . $.85 

7 Strand Antenna Wire, per 
Zoo ft. . 75 

Bakelite Panels, lo "x15 "x3/16 ".2 65 

Bakelite Panels 5 "x5" 45 

A. C. Voltmeters, o-xi Volt....8 00 

The Quaker Light 

Supply Co. 
728 ARCH STREET 

PHILADELPHIA 

Post - Paid 
Anywhere 

Radio Supplies 
of Standard Makes 

CHAS. G. ROSEWALL 
93 Flatbueh Ave. 
Brooklyn, N. Y. 

SPECIAL 
During the month of January -One 
Crosley V.T. Socket FREE with every 
Electro Relay Bulb. Add 3 lbs. postage 

APEX RADIO SHOP 
1105 W. 69th ST. CHICAGO. ILL. 

MRS: G. (interrupting) -That Mrs. Smith 
told the truth. 

MR. G. (speaking slowly and carefully, 
with feeling) -No, she was mistaken, that's 
all. You misjudged me; you, the one 
woman whom I have always trusted. My 
denials were nothing to you - 

MRS. G. (interrupting)-But - 
MR. G. (sternly) -No buts. Your mis- 

judging me might have caused a separation. 
Luck was with me when I left the wireless 
telephone set in operation. Mrs. Smith 
heard you talking to the baby. I was in 
time to hear part of what you said myself. 
I also was talking to the baby when Mrs. 
Smith heard me, it was not another woman. 
I called her Queenie and said come to your 
daddy and a few other things like that. The 
baby was crying and I tried to amuse her 
by talking. Mrs. Smith misinterpreted some 
of the things I said. 

MRS. G. (crying) -I am sorry and 
never- - 

MR. G. (interrupting)- Sorry! Think of 
the trouble you might have caused. (He 
speaks calmly.) But everything is all right 
now. Get dinner ready, Gerty! 

(MRS. G. leaves the stage, taking the 
baby and cradle with her. MR. G. goes 
over to the apparatus and turns off the cur- 
rent. He then takes up the line telephone, 
which is on the table with the wireless tele- 
phone.) 

MR. G. (laughingly) -Never again will I 
talk over this telephone to a young lady 
when my wireless telephone is also trans- 
mitting my voice. 

(CURTAIN.) 
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The New Wave -meter of the 
Bureau of Standards 

(Continued from page 587) 
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ing virtues. Among these are: Assurance 
of constant calibration by its rigid construc- 
tion, its shield, its unimpeded progress 
through 36o degrees without "stop- ovens" 
which would jar the plates from alignment. 
Also, barring air, its dielectric losses are 
negligible. Large semi -circular plates, un- 
sheared at one edge or rounded at the cor- 
ners, afford a capacity calibration curve 
nearly approaching linear from 5 to 170 
degrees. Extremely low resistance or 
power losses of this condenser is guaran- 
teed by the elimination of insulating mate- 
rial other than three short glass rods whirl 
act as non -conductors of electricity between 
the fixed plates and the movable plates and 
the shield. The topnotch capacity of the 
condenser is 0.0012 microfarad. 

Fixed mica condensers are employed as 
sources of supplementary power. Four 
shielded condensers are accessible, having 
capacities of o.00l, 0.002, 0.004, and o.008 
microfarad, respectively. The phase angle 
of each does not exceed five minutes at 
500,000 cycles a second. The high -potential 
terminals consist of rods climbing to the 
level of the top of the variable condenser, 
terminating there in mercury wells. Four 
other units of the latter are projected from 
the high -potential terminals of the variable 
condenser. Thus, by means of interchange- 
able links between the mercury wells any 
combination of fixed condensers may be 
placed in parallel position with the variable 
condenser. The fixed condenser of o.00r 
microfarad is elevated on a metal column 
as a means of abbreviating its high- poten- 
tial lead, a factor in the interest of curtail- 
ing any unwholesome capacity effects pos- 
sibly resulting from long leads. The latter 
are made of 13ts" brass rods, circumventing 
a square 25 centimeters on a side. Four 
uprights extend support to these leads, the 
two on the ungrounded side being built up 
of Pyrex glass as surety of low electrical 
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ATTENTION ! 4th District 
Do you know there is a first -class 

RADIO SUPPLY HOUSE NEAR YOUI 
WE ARE DISTRIBUTORS OF HIGH GRADE 

RADIO APPARATUS WITH THE BEST 
OF PRICES AND SERVICE 

A FEW ITEMS FROM OUR CATALOGUE 
FORMICA PANELS 

6 x 12 x 3/16 í1. 
6 x 18 x 3/16 

1.030 
2.00 9x 12x3/16 

8 x 18 x 3/16 2.75 
12 x 18xI /16 3.85 
12 x 24 x 3/16 5.35 

RADIOTRON TUBES & SUPPLIES 
UV -200 Detectors 
UV -201 Amplifier 8.50 
UV -202 5 Watt Oscillator 8.00 
UV -203 50 Watt Oscillator 30.00 
FADA Rheostats 1.00 
FADA Power Tube Rheostat 1.55 
FADA Crystal Detector 2.25 
Baldwin Type C Phones 13.75 
Baldwin Type E Phones 15.00 
Baldwin Type F Phones 16.25 
Coco Y. x 3/16 N. P. Switch Points, Per Doz .55 

POSTAGE ADDITIONAL 
WRITE FOR OUR CATALOGUE 

TRY OUR SERVICE 

CARTER ELECTRIC CO. 
RADIO DEPT. 

63 Peachtree St. Atlanta, Ga. 

BUILD YOUR OWN 
WIRELESS RECEIVING SET 

Yon can 
SAVE 

at least 
$2,5.00 

By buying 
parts and 
assembling 
yourself 

Think of the pleasure and practical experience 
you will gain in making your own set, with wave- 
length range from 170 to 2,500 meten. 
We furnish full-sized blueprint and complete de- 
tailed instructions for making this set and prices 
of parts for $1.00. 

Write today and get started 
K. k G. WIRELESS SUPPLY CO. 

Dept. IBA, 152 Chambers Street. New York City 

i 
Unconditionally Guaranteed for l;Year 

U. S. StorageTatteries 
Supreme for wireless eleetrlo trains, lighting, 

toys, etc. 
6 Volta 40 amp. (4 Volt $7) $10.00 
6 Volts 60 amp. (4 Volt $10) $15.75 
8 Volts 80 amp. (4 Volt $12) $17.50 

Price list mailed tree. Dealers write for discounts 
When the least money buys the best, why not 

save the difference. 
Mall Orders filled upon receipt of pria. 

U. S. STORAGE BATTERY CO. 
FAR ROCKAWAY, N. Y. 

New York Distributors 
P. M. Dreyfues 152 Chambers St. 
Broadway Electrical Nov. House 324 Bowery 
Hygrade Electrical Novelty Co 41 West 125th St. 
Z.aknu Auto Co. 606 Bergen Ave., Bronx 
Kensington Storage Bat. Co.. 4416 18th Ave., B'klyn 
Beacon Radio Elect Co., 248 Greenwich St.. N. Y. 
Simon Powaner, 615 Jones St., Sioux Qty, Iowa 

WHAT'S THIS ? 
? ? ? ??? ?Ì? ? ? 

Something Different 
Have you any Used Radio Apparatus or 
Books that you want to sell, or do you 
want to buy any such material? If so, 

Join the Radio Exchange and 
SAVE MONEY 

Send 25c in stamps or coin and receive our 
Bi- Monthly Bulletin or write for details 
now. 

THE RADIO EXCHANGE 
804 Helen St. Sioux City. Iowa 
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resistance. The upright, in closest proxim- 
ity to that terminal of the variable con- 
denser which is connected to the shield, is 
of metal. It travels, so to speak, through 
the top of the truck on which the wave - 
meter is grounded, ending its journey in a 
binding post as a "ground." The shields of 
the fixed condensers are harmoniously 
joined to this binding rost. The fourth up- 
right consists of a rod of conventional in- 
sulating substance. The leads are termi- 
nated in two binding posts into which the 
coil terminals may be thrust and clamped. 
All of the coils have terminals at the same' 
height and distance apart. 

Seven coils have been allotted for use 
with the standard wavemeter. Five of 
these are single -layer units of polygonal (a 
figure with more than four angles) cross - 
section. The coils are wound on skeleton 
frames, these being of laminated phenolic 
material. The latter, by the nature of their 
open construction, supply a condition as near- 
ly approaching an air core as the require- 
ments of fixedness and strength permit. 
The coils are wound with silk covered 
"high- frequency cable wire," each strand 
beng tested to determine a continuous 
thread. The turns of wire are placed in 
notches in the coil frame. The binding 
posts are securely pinned to the frame, a 
safeguard against the former unloosening 
themselves and twisting the wire. The 
shape of the coils is the result of a com- 
promise. Low resistance, low effective ca- 
pacity, and mechanical convenience, were 
the factors determining the outward ap- 
pearance of what we call shape. Authorities 
on the subject of radio- telephony and radio- 
telegraphy of the Bureau of Standards rea- 
son thus in this particular : "It may be 
shown that of all single -layer cylindrical 
coils with a given inductance and a given 
spacing between adjacent turns that one 
will have the least conductor resistance 
whose diameter is approximately 2.46 times 
its length of winding. On the other hand 
the effective capacity of a single -layer coil 
is roughly proportional to its diameter and 
can hence for a given inductance be reduced 
by decreasing the diameter and increasing 
the length of winding to compensate. Since 
the resistance of the coil does not begin to 
increase at any very startling rate until the 
coil is made longer than it is wide, the 
shape may be varied until the length is as 

CANADIAN AMATEURS 
We regret that so many of you were 
disappointed in not getting a pair of 
Brown's Receivers at the special price. 
Better luck next time. 

Here's another special offer this month: 
6 V. 130 Amp. Hr. Storage Battery $15.00 

New and Fully Guaranteed. 
Limited number only. 

6 V. 4o Amp. Hr. Storage Battery $13.50 
Regular Line. 

Our new price lists are ready, 5c. 

THE VIMY SUPPLY CO. 
567 College Street 

TORONTO 

Actual Bias 

For mounting on wireless apparatus. Solid In ass. Double 
complete. 1 doe 15 /-d. 2 a8 1.d postpaid Trade supplied. 
Dept. R. 614 Old Ford Rd. Bow.. London, Eng. 

ANOTHER 

GENERAL RADIO, ACCOMPLISHMENT 

TYPE 247 CONDENSER 
For many years the General Radio Company has been supplying the research and 

educational institution laboratories throughout the country with high -grade radio ap- 
paratus suitable for research work. Only instruments of the finest quality are accepted 
in this class of work. The experience obtained in this line has enabled us to design in- 
struments for the citizen radio field that represent the latest developments in engi- 
neering and mechanical skill. 

The newest instrument in this line is the variable air condenser illustrated above. 
Here is an instrument of laboratory quality, yet selling at a price within reach of the 
experimenter. 

Examine some of its features: 
CAPACITY SCALE -In addition to regular scale divided into 100 equal divisions, the 

dial is also graduated in micromicrofarads, thus showing capacity at any setting. 
LOW DIELECTRIC LOSS -Hard rubber íb the only solid dielectric used. Quantity used 

is small and is so placed with respect to the electrostatic field that the dielectric 
hysteresis losses are kept at a minimum. This is a very important feature in 
obtaining sharpness of tuning, and one which is commonly overlooked in condenser 
construction. 

PLATES SOLDERED TOGETHER -Resistance is reduced and kept constant. Capacity, 
also, kept constant. 

HEAVY ZINC PLATES ADEQUATELY SPACED -Danger of short circuiting minimized. 
SPECIAL SPRING BEARINGS -Tension always remains the same. Good contact insured. 
THRUST ALL ON ONE BEARING -No short circuiting if distance between bearings is 

changed. 
LOW ZERO CAPACITY -Makes wide range possible. 
METAL CASE GROUNDED TO ROTARY PLATES -Shields condenser, reducing capacity 

effects of hand while tuning. 
You cannot afford to deny your set the advantages of this condenser. Give the long 

distance messages a chance. 
Inspect this condenser at your local dealers. 

TYPE 247 CONDENSER, COMPLETELY 
MOUNTED CAPACITY .00i MICROFARAD 

PRICE $5.50 
May Also Be Supplied Unmounted For Panel Mounting 

SEND FOR FREE RADIO BULLETIN gioN 

GENERAL RADIO COMPANY 
MASSACHUSETTS AVENUE AND WINDSOR STREET 

CAMBRIDGE 39 MASSACHUSETTS 
Standardise on General Radio Equipment Throughout. 

STORAGE BATTERIES 
Designed Especially For 

WIRELESS 
RICO 'B" batteries give years of service. Are not 
harmed from short -circuiting, overcharging or stand- 
ing idle. One charge lasts from three to six 
months while in the detector plate circuit. Can be 
recharged from your A.C. line in one hour. Money 
refunded if unsatisfied after ninety day trial. Prioes 
as follows. 

(with Panels) (Plain With Clips) 
32 volts $10.00 $8.00 
48 volts 12.00 10.00 
68 volts 15.00 12.00 

KIMLEY ELECTRIC CO., 

KICO "A" batteries. No more acid eaten rugs or 
furniture. Truly a parlor battery. Iìox and Jars 
moulded in one piece from acid proof composition 
many times tougher than hard rubber. Guaranteed 
18 months on Ford. Chevrolet or any car taking 
battery 9% x 7% inches, but will last several years 
as wireless "A' battery. Shipped ready for use 
with universal terminals and hydrometer for testing 
at $24.00 or with wooden box and rubber Jan 
$21.00. 

Write for particulars 

290 Winslow Avenue, BUFFALO, N. Y. 

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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HYGRADE SPECIALS 
Save You Money 

Audlotron Tube Two Filaments $5.00 
Radlotron U.V. 200 Detector Tube 4.75 
A. P. Detector Tube 4.75 
No. 55 Murdock 2000 Ohm Wireless Head 

Sets 4.00 
No. 56 Murdock 2000 Ohm Wireless Head 

Sets 4.50 
No. 55 Murdock 3000 Ohm Wireless Head 

Sets 5.0c 
No. 56 Murdock 3000 Ohm Wireless Head 

Sets 5.50 
Murdock .0005 MFG. Unmounted Variable 

Condensers 3.00 
Murdock .001 MFG. Unmounted Variable Con- 

densers 3.75 
Fada Rheostats .90 
Paragon Rheostats 1.39 
Murdock Rheostats with Dial .95 
Radio Service V.T. Socket .75 
Murdock V.T. Socket .90 
Paragon V.T. Socket (new type) .95 
Rubber Cap Binding Posts per doz. .75 
Cyclone 221/2 volt small B. Battery .90 
Cyclone 22'/2 Volt large B. Battery 1.60 
Cyclone 45 Volt large Variable B. Battery 2.75 
Eveready 221/2 Volt large Variable B. Battery 2.50 

MARKO STORAGE BATTERIES 
4 Volt 40 Amp. $7.50 
4 Volt 60 Amp. 10.50 

6 Volt 40 Amp. 10.50 
6 Volt 60 Amp. 14.50 
6 Volt 80 Amp. 18.00 

We do not charge for crating. The above 
Prices arc F.O.B. New York. 4b ve Bat- 
teries are fully charged when shipped. 

Hygrade Electrical Novelty Co. 
41 West 125th Street New York 

BANGERT ELECTRICAL CO., INC. 

Jamaica Hempstead Freeport 

GREBE - C R 9- C R 8 

EVEREADY "B" BATTERY 
RADIOTRONS 

MURDOCK SUPPLIES 
Rheostats, Sockets, Dials, Phones, 
Variometers, Switch Points, 
Switches, Keys, Detectors, Trans- 
formers, Insulators, Binding Posts, 
Variables, Ground Clamps, Poten- 
tiometers. 

RADIO CORP. of AMERICA SUPPLIES 

MAGNET AND AERIAL WIRE 

4. 

i 

-- a. 

: 

M 

s 4'011 Mounting $5.00 postpaid 
Plugs for making mountings .50 
Mica grid condenser and grid leak mounting .50 
Mica grid condenser .35 
Grid leak mounting .25 

MONTROSE MFG. CO. 
619 St. Johns PI. Brooklyn, N. Y. 

SPECIAL FOR JANUARY 
7 Strand Phosphor Bronze Aerial Wire 

Assembled Regenerative Receiver S5.ÓÓ 
Federal Loud Speakers 14.00 
Amplifying Transformers 8.50 
Double Circuit Jacks and Plugs Complete 1.50 
No. 14 Hard Drawn Aerial Wire per 100 

ft. (cells only) .75 
221/4 V. B Batteries, small size LOO 

NEWARK WIRELESS 'EXCHANGE 
87 Halsey Street Newark, N. J. 

nearly equal to the diameter as is conven- 
ient mechanically." 

Each of the five coils forming a com- 
ponent part of the wavemeter being de- 
scribed has a ratio of coil diameter to 
length of winding of 2.1, speaking accord- 
ing to the law of averages. These coils, 
with reference to inductance, have a range 
from to to 5,000 microhenries. Electrical 
factors determined the minimum limitation 
while the maximum figure was fixed in 
obedience to mechanical convenience. At 
present, the Radio Communication Section 
of the Bureau of Standards is constructing 
a coil wound on a skeleton frame resem- 
bling the single -layer coils just described, 
but the unit in the making is composed of 
three -spaced layers and will have an in- 
ductance of 23,000 microhenries. For an 
even higher inductance, a coil bank -wound 
with high- frequency cable wire on a Pyrex 
glass cylinder, the wire impregnated with 
collodeon, yields 128,090 microhenries. 

Resonance is indicated, returning to the 
central theme of this article, by a single 
turn of a /" brass rod coupled to the wave - 
meter coil. The terminals of the loop are 
terminated in mercury wells fixed at the 
bottom of an insulating cup. Practice here- 
tofore involved the resting- of a sensitive 
thermogalvanometer in this cup with its 
terminals merging in the mercury wells. 
Greater sensitiveness is obtained by ex- 
changing this instrument for a thermo- 
element with leads to a wall galvanometer. 
This turn is fixed so that its coupling with 
any one coil of the wavemeter is un- 
changed. It is grounded on the side in 
closest proximity to the condenser. The 
standard wavemeter, which has lent itself to 
a detailed description in this story, is 
mounted on a modified form of the dish 
truck, manufactured by the Lansing Com- 
pany, of Lansing, Michigan. The iron 
frame, representing strength, is grounded. 
The wheels, equipped with rubber tires, are 
six inches in diameter. They conform to 
the swivel type, with ball bearings at the 
swivel. The top of the truck is formed 
heavy slab made from the durable maple 
tree. The fixed and variable condensers, 
the uprights supporting the leads, and the 
single turn employed to reveal resonance, 
are screwed to this substantial piece of 
wood. Shock- absorbers in the form of rub- 
ber cushions reduce to a negligible quantity 
the vibrations to which the variable con- 
denser would otherwise be subject. 

A New French Portable 
Radiophone Set. 

(Continued from page 587) 

cuit ; the switch on the left of the meter 
opens or closes the filament circuit of the 
tube, and the other, on the right, tunes the 
set on one of the three wave -lengths for 
which it is designed. . At last, a coupling 
reaction coil may be adjusted by another 
knob below the meter, so as to obtain maxi- 
mum intensity in the aerial. The buzzer 
may be run by closing a small switch and 
the change from "phone" to "C.W." is ac- 
complished by means of a switch mounted 
on the buzzer base. 

Faults of the "Q" List 
(Continued from page 597) 

official list of stations, a coast station gets 
from the land -line a message for a ship 
whose call sign is unknown. In the case 
of a newly launched boat or of one whose 
registry has been changed (for instance, 
from American to Canadian registry) the 
delay in receipt of the new call letters may 
amount to anything from one month to six 
months. There is need for an abbreviation 
to use in a case of this kind, to signify: 
"What is the call sign of station ?" 
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AMATEURS LOOK 

Radio 9XAB 
We are the authorized jobbers in 
the following States, (Missouri, 
Kansas, Nebraska, Oklahoma, Tex- 
as, Arkansas, Louisiana, Iowa, Ari- 
zona) for Radio Corporation prod- 
ucts. Largest stock west of Chi- 
cago. Always fresh. We also carry 
all standard makes of apparatus. 
Listen for our 250 watt phone set, 
11:30 A.M., 2:oo P.M., U. S. Gov- 
ernment Markets and Weather sent 
out on above schedule. Concerts at 
7:3o and 8:3o P.M. Dealers write 
us. 

WESTERN RADIO CO. 
6 WEST 14th ST. 

KANSAS CITY, MO. 

BARGAINS UNEQUALED 

CHICAGO 
SALVAGE 

STOCK 
STORE 

509 So. State [Street 
Chicago, Illinois 

Complete line of 

RADIO GOODS 
Write for our attractive 

Price List 

MAGNET WIRE AT LOW PRICES 

The Plug 65cN 

Pelham Manor, N. Y. 

Immediate Delivery 
on all standard makes of Radio Ap- 
paratus. Send us your orders for 
quick delivery -order from any cata- 
log-we have everything in stock. 
Special sets for beginners or pro- 
fessional use. Chicago Amateurs: 
Come and see our complete display 
of latest apparatus. 

Chicago Radio Apparatus Co., Inc. 

508 So. Dearborn St. Chicago, Ill. 
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RADIOHORN 
Make your own loud 
speaker. Simply insert 
any standard phone. 
Baldwin Type "C" Unit 
recommended. 

THE shape of the 
Radiohorn was de- 

cided after exhaustive 
tests to provide the 
greatest possible am- 
plification. It repro- 
duces voice and music 
by Wireless Telephone 
with a pure, natural 
t o n e. Price nicke- 
plated, without phone 
$6.00. Price with black 
Japanned finish. with- 
out phone, $5.00. 

Dealers, write or wire 
immediately for infor- 
mation. Delivery at 
once. 

ltanufacturrd by 
Ril c-F:I,v c- 

SHIP OWNERS RADIO SERVICE, Inc. 
Wholesale Distributors - Dealers Wire 

80 Washington Street New York City 
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This would provide a means of requesting 
the call sign from a station which had re- 
ceived the supplement more promptly. 

The abbreviation TR, meaning "tous ren- 
seignements" (all information), might well 
be furnished with a Q. As QTR, it would 
have a handier bulk in its present form, 
besides breaking the uniformity of the list, 
it occasionally is mistaken for the common 
abbreviation TR, meaning "there." 

Does anybody really know what is meant 
by QSU -the joker of the list ? Since its 
meaning is printed as either "I will call you 
when I have finished" or Please call me 
when you have finished," and as it cannot 
be used interrogatively, it is worthy of re- 
nown as an example of official lucidity. 
When anyone says "QSU" his intention is, 
in the language of the street, "as clear as 
mud." Lastly, and perhaps worst of all. 
wherever we see the list, that eyesore QRS 
seems to stand out in raised letters. QRS 
-"Send slower." Whoever mutilated the 
language by this ungrammatical expression 
-which occurs not only in the American, 
but in the British and Canadian versions 
as well- whoever he was, we will say he 
was no operator. QRS -"Send slower!" 
The French and German editions are free 
from this blemish. 

The compilers of the "Q" list deserve 
credit for havig made an effort to solve a 
difficult problem, and the faults we have 
pointed out are certainly outweighed by thew 

benefits which the list confers, and which 
are attested by the uses that is made of it 
on the seven seas. With the task of select- 
ing the most frequently needed expressions 
from the vast number of hypothetical con- 
tingencies, they have made a praiseworthy 
attempt at accomplishing their purpose: 
but, that they did not bring to that task the 
experience of the radio operator, is the ob- 
vious explanation of the defects of their 
work. 

That $1 Radio Set 
(Continued from page 6o7) 

r1,,,,,1.,.11,,,1,,,,,,,,,,,,,,,,,,,,,,1,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,, 

nection, the radiator should be used. The 
pipe should be scraped to insure a good con- 
tact and the connections soldered if pos- 
sible. 

ToAeria/ 

F/G.4 
Diagram of Connections of the Set With the 

Tuning Coil Inserted in the Circuit. 

HOW IT WORK3 
Once your detector is made and your an- 

tenna erected, with your ground wire fixed 
to a pipe, all that it is necessary to do, is 
to listen in the receiver while adjusting the 
detector. This adjustment merely consists 
in moving the sharp point touching the crys- 
tal until some signals are heard. If in a 
city, or in the neighborhood of transmitting 
stations, some signals almost certainly will 
be heard with the first attempt, provided the 
crystal of galena is a sensitive one. 

With such an outfit, there are no tuning 
possibilities since no means of tuning are 
available and a great improvement to the 
set would consist in a tuning inductance, 
which may be made as explained hereafter. 

Largest Stock of Radio Supplies 
in U. S. A. 

Catalog No. 5 is ready. Mail orders filled same 
day received. Formica panels cut size wanted, / 8 -zc. per sq. inch, 3/16 -3c. per sq. inch, / - 
4c. per sq. inch. 

DETROIT ELECTRIC CO. 
434 SHELBY STREET DETROIT, MICHIGAN 
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CH,EMISTRY 
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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 one 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 Alt(SO4)3. (NH4)2SO4 
Antimony (powdered) (Sb) 
Ammonium Aqua 

(NH, -1-H2O) 
Ammonium Carbonate 

(NH.): CO3 
Ammonium Chloride (NH4C1) 
Ammonium Sulphate 

(NH4): SO4 
Barium Chloride (BaCl2) 
Boric Acid (H3B03) 
Brimstone (Sulphur) (S) 
Calcium Chloride (CaCl2) 
Calcium Oxide (CaO) 
Calcium Sulphate 

(CaSOa2H2O) 
Charcoal (Carbon) (C) 

Complete 
as shown 

$7.50 

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 (CuS01) 
Ferrous Sulphate (FeSO4) 
Ferrous Sulphide (FeS) 
Glycerol (Glycerine) 

C3Hs (OH)3 
Hydrochloric Acid (HCI) 
Iodine (I) 
Iron Chloride (FeCl2) 
Iron Oxide (Fe203) 
Lead Acetate Pb (C2H3O2)2 
Litmus Paper 
Magnesium Carbonate 

(MgCO3) 
Manganese Dioxide (MnO2) 
Mercury (Quicksilver) (Hg) 
Nickel Chloride (NiC12) 

Oxalic Acid (H2C204) 
Sodium Bicarbonate 

(NaHCO3 ) 
Sodium Borate (NaB02) 
Sodium Carbonate (Na2CO3) 
Sodium Chloride (NaCI) 
Sodium Nitrate (NaNO3) 
Sodium Phosphate 

(Na2HPO4) 
Sodium Sulphate (Na2S01) 
Sodium Sulphite (Na2SO3) 
Stannous Chloride (SnCl2) 
Sulphate of Nickel (NiSO4) 
Sulphate of Zinc (ZnSO4) 
Sulphuric Acid (t-I2SO4) 
Tin (Granulated) (Sn) 
Zinc (Metal) (Zn) 
Zinc Carbonate (ZnCO3) 

Price Complete $7.50 Shipping Weight 10 lbs. 
We guarantee shipment within 24 hours after your order is received. 

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 Experiments to be per- 

formed with this outfit. 

(Can be shipped by Express only) 

JUST SIGN AND MAIL THE COUPON 
moms. UUUUUU 111111111111211M11111/1111111111111111/ 

Electro Importing Co. 
231 Fulton St., New York City. 
Please ship to me at once, 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 
R. N. 1.2$ 

State 

r 

SEND NO MONEY 
VV, 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 agood 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 

\_. 
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This inductance is not indispensable and 
spark signals as well as radio -telephony may 
be heard with the detector alone, but in 
several cases the intensity of the signal will 
be increased many fold by the use of such 
a "tuning coil." 

CONSTRUCTION OF A SIMPLE TUNER 

Fig. 3A shows a type of home -made in- 
ductance, which can be constructed very 
cheaply. It consists of a piece of wood 
forming the base, and 20 nails about V / " 

or 2" long, driven into the board in a circle, 
as shown in Fig. 3C. To wind the induc- 
tance, about 265' of No. 24 or No. 26 
double cotton covered wire, is necessary. 
The beginning of the winding should start 
at one of the nails, as shown in Fig. 3C, 
the wire, which should be scraped of its in- 
sulation, should be twisted around the nail 
to make contact and fastened. Then, two 
turns around the circle formed by the nails 
should be wound and the wire fixed to the 
next nail, No. 2, as shown in Fig. 3C. 
Twenty turns should be wound in the same 
manner with contacts every two turns made 
to the first row of to nails, numbered 1 to 
Io, in Fig. 3C. From the nail No. II, 20 
turns should be wound before a contact is 
made on the nail No. 12 and thereafter the 
same number of turns should be wound be- 
tween each step. 

This will form a total inductance of zoo 
turns and almost any number of turns may 
be inserted in the circuit by connecting the 
necessary sections of 20 and 2 turns be- 
tween the antenna and ground clips. These 
clips making contact on the nails and shown 
in Fig. 3B, are ordinary paper clips and 
make very good contacts on the nails. The 
diagram of connections of the complete set, 
including the tuning inductance, is shown 
in Fig. 4. 

To tune the set when signals are heard in 
the telephone, the clip making contact with 
the nails connected every 20 turns of the 
coil, should be varied, so as to increase the 
intensity of the signals; then, a fine adjust- 
ment is obtained by changing the position 
of the other clip which varies the number 
of turns in the circuit only two at a time. 

This little set, which is easy to build, will 
provide a lot of entertainment to those in- 
terested in Radio and if near enough to a 
Radiophone broadcasting station, the voice 
will be heard quite clearly. This article 
describes only the principal elements of a 
receiving station, but additional information 
and data for the'construction of other in- 
struments will be given in future issues of 
this magazine. 
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Radio Control 
(Continued from tage 596) 

5. Diving rudder up. 
6. Direction rudder right. 
7. Direction rudder straight. 
8. Direction rudder left. 
g. Diesel engine start. 

Io. Diesel engine stop. 
H. Diesel engine starter on. 
12. Diesel engine starter off. 
13. Storage battery on charge. 
14. Storage battery on discharge. 
15. Automatic transmitter (sending long 

dashes for taking radio compass bearings) 
on. 

16. Automatic transmitter off. 
17. Radio vision system on. 
18. Radio vision system off. 
l9. Radio telephone on. 
20. Radio telephone off. 
The radio vision system, which is operat- 

ed by the relay 17 and 18, is a new device 
which shall be described in a future issue 
of this magazine and which uses the prop- 
erty ' of selenium to send by radio from 
the submarine what may be seen by the 
periscope, enabling the operator directing 
the submarine to see what is around it. 

N" 9356 

The Demand 
for Marshall- Gerken Products has been so 
great that a congestion of orders for our 
most popular parts can only be avoided by 
concentrating our future efforts on the man- 
ufacture of the following : 

New Moulded Variometer 
With Bronze Spring Connections 

Their correct weight renders screws unnecessary 
for table operation -four screws sup- $6.50 plied for panel mounting. V J 

Super Standard Vario Coupler 
Designed to accompany our Moulded Variometer. 
Primary adjustments are varied in units of 1 to 6 
turns respectively. They are our stand- 
ard equipment with discriminating users 
everywhere. $5.00 

Detectors and Amplifiers 
New style detectors and amplifiers, used alone or 
interpaneled. Their neat appearance and operat- 
ing efficiency have gained Instant popularity. 

Detectors, $ 8.00 
Amplifiers, $12.00 

Small Parts and Switch Arms 
Switch Levers -Grid Condensers -Graphite Potentio- 
meters- Binding Posts -Knobs- Contacts -Switch Arms 
-Metal Scales -Brass Slides -Rheostat Sectors -Name 
Plates- Detector Caps -Helix Clips -Stop Pins. 

We are Representatives for 
Radio Corporation 
Westinghouse 
Cunningham 

Remler 
Pacent Electric 
Signal Electric 

The Marshall - Gerken Company 
MANUFACTURERS AND JOBBERS 

Toledo, Ohio, U. S. A. 
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DEALERS AND RADIO CITIZENS 
Order Your Needs From Our 

LARGE AND COMPLETE ASSORTED STOCK 

PARTS OF ALL KINDS COMPLETE SETS 

LARGEST STOCK RADIOTRONS AND KENOTRONS IN U. S. A. 

Write for our new price list No. 100 -S 

LUDWIG HOMMEL & CO. 
530 -534 Fernando St. 
PITTSBURGH, PA. 

LUDWIG 

DMME a co. 

Do not miss the January issue of Science and Invention, contaning the $300.00 Prize Contest, 
"The Simplest Radio Outfit ". 
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THIS IS THE TIME OF THE YEAR WHEN MILLIONS OF MAGAZINE SUBSCRIPTIONS EXPIRE. 

NOW is the time to enter your subscription order for your i 

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 conctant 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 ctate where magazines are to be sent. Sit 

down now and make out your order. To- morrow means you may forget and you will 
are for subscribers in U. S. A. only, Canadian and Foreign subscriptions require additional 

Radio News $2.00 Radio News 
tlueuce & lureuuou c.50 Our Price Boye Life 
Practical 13.1 :trice 2.uu 

The 
Publishers 

Will Mail the 
Magazine 

Direct From 
Their Own 

Office to You 

$2.00 Our Price Radio Newa $2.00 
2.00 American Magazine 2.50 

Woman's Hume t)umpan- 
$4.00 Lon 2.00 

Radio Newa $2.00 
&sauce & Invention 2.50 
Wireless Age 2.50 
Q, ti. T. 2.00 

Radio Newa $2.00 
Wireless Age 2.50 
Science á Invention 2.50 

Radio News 
Boya' Sagazine 
Practical Electrice 

Our Price 

$7.00 $5.55 
$2.00 Our Price 
4.00 

Q; 
$6.00 $5005 

$2.00 OurPríco 

''°° $3.60 
$5.00 

$20° OurPríce 
a_oo 

s5.60 
$4.30 

$23.00 .00 Our Price 

65.00 

Club Rea. With 
No. Price R. N. 

120 Adventure $6.00 $7.55 
50 All Outdoors 2.50 4.05 
50 American Mag. 2.50 4.05 
60 Amer. Review of Reviews 4.00 4.55 
60 Asia 9.50 4.55 
35 Boy's Life 2.00 3.50 
25 Boy's Mag. 1.50 2.80 
35 Christian Herald 2.0Q 3.30 
40 Colliers 2.50 3.55 
90 Country Life 5.00 6.05 
70 Current Opinion 4.00 5.05 
45 Delineator 2.50 3.80 
35 Designer 2.00 3.30 
60 Educational Review 3.00 4.55 
35 The Etude 2.00 3.30 
45 Everybody's 2.50 3.80 
60 Factory 3.00 4.55 
45 Field & Stream 2.50 3.80 
50 Garden Magazine 3.00 4.05 
55 Illustrated World 3.00 4.30 
so Literary Digest 4.00 5.55 
20 McCall's 1.00 2.55 

Club L,. With No. Price R. N. 
70 Mentor 4.00 5.05 
37 Modern Priscilla 2.00 1.40 43 Motlou Picture Clank 2.50 3.70 
43 Motion Picture Magazine 2.50 3.70 
45 Open Road 3.00 5.80 
70 Outing 4.00 5.05 
17 Pathlnder 1.00 2.40 
50 Pictorial Review 2.50 4.05 
50 Popular Science 3.00 4.05 
35 Saucy Stories 2.00 5.30 
70 Scribner' 4.00 5.05 
61 Shadowland 3.50 4.30 
70 Smart Set 4.00 8.15 
35 Success 2.50 8.30 
40 Emmet 2.50 1.15 
60 System 3.00 4.58 
45 Wireless Age 2.50 1.80 
40 Woman's Home Com- 

panion 2.00 5.58 
70 World's work 4.00 5.05 
80 Yachting 4.00 L55 
50 Youth'' Companion 2.60 4.0$ 

For computing together Magazines listed separately, add Class Numbers 
before title and multiply by 5, plying our prise to you In dollars and seats. 

Write for Special Prices on ANY Publication not listed here 
We will save you money 

SEND ALL ORDERS TO "CIRCULATION DEPARTMENT" 

EXPERIMENTER PUBLISHING CO., Inc 
236a Fulton Street, New York City, N. Y. 
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Radio Digest 
(Continued from page 595) 
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and the experimenter "building his own,' 
as well. By means of the charts, the num- 
ber of turns on a coil for a given wave- 
length may be found, the capacity of a con- 
denser to shunt across a circuit may be de- 
termined, to tune up to a certain wave- 
length. There is also given in this book 
all information for the design of single 
layer, spiral type, and bank wound coils, 
also the correct formule for certain calcu- 
lations. 

In a word, this useful book cannot be too 
well recommended to anyone engaged in 

radio activities, either as a professional or 
as an amateur, for it will prove handy at 
every instant during radio work, in the 
station or in the laboratory. 

This book is published by the Wireless 
Press, 326 Broadway, New York City, N. Y. 
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The Phonoscope 
(Continued from page 591) 

plain and signals may be copied in a room 
where machines are running, producing dis- 
turbing noises which interfere greatly if 
the signals are received with ordinary 
phones. The illustration shows how a num- 
ber of persons can listen at the same time 
and how the Phonoscope is connected to a 

Radio receiver. 

The French Coast Station 
System 

(Continued from page 608) 
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tinuous waves on 1,800, 2,100 and 3,000 me- 
ters, with a 6 -kw. tube set, and can reach 
the liners crossing the North Atlantic dur- 
ing almost the complete trip from England 
to America. The French liners of the 
New York -Havre line, as well as those of 
the Bordeaux -Buenos Aires line, which 
have from 5o to too messages to send when 
they get within the range of the Coast sta- 
tion, would greatly benefit by having a con- 
tinuous -wave transmitter with which they 
could reach the stations from a greater dis- 
tance and send their messages without in- 
terfering with the low power spark sets of 
the cargoes and smaller ships, which are in 
the neighborhood of the Coast stations. At 
the present time, not having these facilities. 
the operators most of the time send their 
messages to Usshant on 800 meters after 
calling it on 600 meters. This method be- 
comes more and more general, although it 
is contrary to the prescriptions of the In 
ternational Convention, which are consid- 
ered unsuitable on account of the rapid in- 
crease in the number of ship stations. 

In the Brazilian Coast Stations, for in- 
stance, as well as in those of the Argentine 
Republic, the traffic with ships is handled 
on 6o0, 70o and goo meters ; also, the Brit- 
ish, Spanish and Italians do not hesitate to 
facilitate the local traffic with their ships 
to break the London Convention regulations 
by using different wave -lengths and by in- 
creasing the power to answer the momenta - 
neous need of the traffic. 

The French Post Office Department has 
considered, as a means of simplification and 
reduction of interference, the erection of 
another station a few miles away from each 
one of the Coast stations in use at the 
present time. Both of these stations would 
be connected by land line, one of them han- 
dling all the traffic on continuous waves, the 
other one the traffic on damped waves, both 
of them working on three or four wave- 
lengths, with a constant watch on 600 me- 
ters for distress signals and calls. The sta- 

TLO NFW 

Vernier Rheostat 

Micrometer adjustment: As easy as setting your watch. 

Only one knob to turn, a slight pull, a twist of the hand. One 

operation insures accurate filament control of the modern 

critical tube. 

SIMPLE QUICK POSITIVE 

Highly finished knob, Condensite base and adjustable phos- 

phor bronze contacts. No control panel complete without 
one. The lowest priced Vernier Rheostat on the market. 

$1.50. At Your Dealer's. 

Or write direct, enclose $1.50 with postage and we will send 

yot' one. Sold on a satisfaction or money back guarantee. 

DEALERS : -This is the quickest turnover Radio Instrument 
you can stock. Write now for attractive proposition. 

Klosner Improved Apparatus Co. 
2404 Crotona Ave. New York, N. Y. 

The Rhamstine* VT Battery 
$3.O 
A d d SOc for 
Postage sad 
Packing. West of 
Rocky Mountains 
50c. 

Recently announced has met with widespread 
apprcval. See it before you buy any other make. 

Variable. 1/ to 22/ volts. Plated 
switch mounted on Bakelized Panel. 
Large cells. Overall size 21 ;x4!4x7!ö in. 
Shipping weight b lbs. 

It is a piece of apparatus rather than an 
accessory. 

Complete folder upon request. 
Manufactured by 

J. THOS. RHAMSTINE* 
2152 E. Lamed St. Detroit, Mich. 

b 

The material contained costs thousands of dollars to assemble. 
bound volume No. 2 of Radio News for only $2.50 plus postage. 

AgFulton Street, New York City Experimenter Publishing Company, Inc 
You can get a copy of 
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MAGNET WIRE 
Price per / lb. Spool .4 lb. Spool 

Double Double 
B.sS. Ga. Enameled Cotton Silk 
No. 20 $0.65 20.80 $0.óe 
No. 22 .70 .90 .55 
No. 24 .75 1.00 .66 
No. 26 .80 1.10 ,76 
No. 28 .85 1.20 .85 
No. 30 .90 1.30 .95 

Cardboard Tubes 
8x12 
$0.80 

3/x12 
$0.35 

4x12 
20.40 

4/x12 
$0.46 

6x12 
20.60 

3, Wall 

Prices net parcel post prepaid anywhere 
in U. S. Send for our catalog FREE. 

24 Hour Service 
Inductance Coils 

26 
85 
50 
75 

100 
160 
200 
260 
300 
400 

Turns....$0.60 

" .... .60 
" .... .66 
" .... .70 
" .... ,76 
" .... .80 
" .... ,86 
" .... .90 
" .... 1.00 

500 Turns...$1,20 
600 " ... 1.40 
750 " ... 1.80 

1000 " ... 1.85 
1260 " ... 2.40 
1600 " ... 2.80 
We can supply any 
number of turns or 

taps desired. 
Mounted extra. 

,THErKING RADIO CO. 
113 Sheridan Avenue 

Pittsburgh, Pa. 

U. S. STORAGE 
BATTERIES 
FOR WIRELESS_USE 

Special Prices 
Volts Amps, Price 
6 20 $7.25 
6 40 9.75 
6 6o ... 13.50 
6 80 -loo .... ... 22.00 
One year unconditional guarantee, 
free repair or a new battery at our 
option, shipped fully charged, ready 
for use. 
Add $.5o for special crating. 
Distributors- Jobbers- Dealers -write for 
discounts and exclusive territories. ff 
your dealer hasn't it, send check or 
money order direct. 

P. M. DREYFUSS 
Fourth Floor 

150 Chambers St. New York City 
1.1111, 

Radio Amateurs of COLORADO 
UTAH, NEBRASKA and WYOMING 

Please Remember 

DENVER 
HAS THE LARGEST WIRELESS SUPPLY 

STORE In the MIDDLE WEST 

"Everything In Radio Supplied" 
We Are Distributors of 

REMLER, COLIN B. KENNEDY CO. 
DEFOREST RADIO and W. J. MURDOCK 

EQUIPMENT and PARTS 

Write for our Bulletins and Price List. 
We will pive 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, COI.. 

Lion working exclusively on damped waves 
would be used for short range work, while 
the other one equipped with a high power 
continuous wave transmitter, would keep in 
touch with the liners a great distance from 
the shore. These conditions, which would 
be ideal, are under study by a French Com- 
mission which will report soon the obser- 
vations made and the advisability of pro - 
posing these improvements to an Interna- 
tional Conference. 

The Fable of the "Ham" 
and the 4KW 

(Continued from page 605) 
nuuunu,nuininmm1i000mnnmononui1iioo,nnunmm11numuuuuuinuumuuuuumuunnnuuu 

some of the Members began to get some- 
thing else than Statics with their Appa- 
ratus. Ohms' Law was more or less under 
Observation at some of the Meetings and 
a few could Figure out their own Power 
Bill. Radio periodicals were Digested with 
more or less Assimilation of Contents other 
than the A.D.V.'s. 

In other words, the Club Progressed. 
Now, Alfred was not left in the Cold by 

this in any way, although reading always 
was Hard on his Eyes and he had to spell 
out any word that was longer than Cat. To 
use the Life Work of the great Webster 
did not Appeal and was too much Work, 
therefore "Whiz Bang" occupied the place 
in his Bookshelf that RADIO NEWS should 
have. His Capacity was about .00000000i5 
m.f. 

He was Aware that Copper would Con- 
duct an Electric Current. 

Now the Town had a Paper, and when 
there was no Bargain Sale A.D.V. to fill in 
the Space, the Editor would run around to 
the Club and get a bit of News. 

It was Thus that one day the Paper an- 
nounced that the Club had been heard in 
Oschosk which was Miles and Miles away, 
and since the Editor had met a Friend who 
was Known to be an Expert on Home 
Brew, two whole columns were Devoted to 
the Article. In fact the Editor had 
Stretched his very elastic Imagination until 
it seemed that it would never regain Nor- 
malcy. 

All of which did not Promote good Feel - 
ings on the part of Alfred toward the Club. 

Traffic had by this time become so great 
that the Club Prescribed regular Hours for 
its members to Transmit in. 

It was at just such Moments that Alfred 
had his Important Work to do, and when 
he opened up on the Ether with his quarter 
h. W. set, which was tuned like a Second- 
hand Concertina, you could hear him on 
everything from g,000 meters down. 

When Club members asked him to trans- 
mit at regular hours, they were told to 
Abide in the Place of no Coal Bills. 

Alfred's sending Rate was about Three 
words a Minute, and if you were not Par- 
ticular about the Spacing, he could Give 
you his like an old- timer. 

He was in the Habit of sending every- 
thing, and if you were of Chinese Parent- 
age you could perhaps have Understood 
some of it. The only Foolish thing that he 
did not try was to send the S.O.S. 

The Club Suffered along for a while, and 
when some of the Back Dues were paid up, 
they made the purchase of a real ONE 
K.W. TRANSFORMER. 

Now this at Times Bothered Alfred, and 
if his set had ever been in Adjustment he 
might have suffered a pair of burnt out 
phones. 

So when one day he was looking through 
the classified A.D.V.'s, he ran across a 
4 -K.W. transformer. What this Meant as 
to Juice, he was Uncertain, but he was 
sure that it would Disturb the air. 

Hence when one day Father paid Ex- 

A New Service- Panels Cut io Order 
There Is no need of using panels cut to make- 

shift sizes. Wo cut them exactly to the size 
you require and they cost you no more. 

Bakelite Formloa Fiber 
sq. in. eq. in. sq. in. 

1 /18" ..$.0134 1/16" ..$.01.. 1/16" .10054 
w" .... .021 %" .... .02 '4" .... .01 
3/16" .. .031¢2 9/16" .. .02% 3/18" .. .01% 
% .... .0454 r/a" .... .031/2 i" .... .02 
46" .... .07 %" .... .05 %" .... .03 

54" .... .04 
DRILLING 

Wo drill holes to your specifications up to 1' 
In diameter at a price of 3c each. 

ENGRAVING 
We engrave lettera or figures to your specifica- 

tions at 50 each, 180 scale at 75e each. arrow 
at 30c each. Postage 15e on any size panel. 

WIRELESS CATALOG 
l0c in stamps or coin brings new 100 -page 

loose -leaf catalog, giving all instruments needed 
for %%Ireless receiving and sending nets; 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 Dr r. 
The Marshall -Gerken Co. 

21 Gibbs Bldg Toledo, Ohio 

MESSAGE BLANKS 
Size 

r r 

= RADIOGRA,t -_ lÓ0 sheets 
to pad. 
Price 30e 
per pad; 
$2.70 for 
10 pads. 
Postpaid. 

Anderson Motor Sales Co.. Hubbard, 0. 
Ashtabula Radio Sales Co., Ashtabula, 0. 
Karlowa Radio Co.. Rock Island, III. 
Lehigh Radio Company, Bethlehem, Pa. 
Southern Radio Supply Co., Clearwater, Fla. 

AMERICAN RADIOGRAM COMPANY 

The Foremost Training School of its 
kind in the world offers you a NEW easy 
plan to LEARN 
-WIRELE;SS 
quickly right in your home. Experts make 
big money. Amateurs become prominent 
in their cities; reap pleasure and profit. 

Radio witk all its latest fascinating 
mysteries is sweeping tke 

country by storm. The NEW Burgess 
Radio Short Course explains everything. 
Special Offer to all who enroll 

now. Send for 
catalog today. 

BURGESS ELECTRI CAL SCHOOL 
743 E. 42d St., Dept. R1., Chicago, Ill. 

NEW JERSEY RADIO 
EQUIPMENT & INSTALLATION CO. 
Baldwin Phones New Price $13.00 
Aeriola Jr. $25.00 

Prompt Attention to Mail Orders 
Send 10 Cents for Catalogue 

120 BIDWELL AVE. JERSEY CITY, N. J. 

FILTER 
CONDENSERS 

.25 MFD -25 Cts. 
(tested 500 v.) 

David L. Moore, Farmington, Conn. 

ARNOLD RADIO SERVICE STATION 
Any make of Radio set repaired, re- 
wired or remodelled. Wirelss apparatus 
built to order -"your odd material made 
up into a professional looking outfit." 
Parts and accessories always on hand. 
J. F. Arnold, 2082 Lexington Ave., N. Y. 

Establehed 1910 
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press charges on some 30o pounds of Junk, 
Alfred went about the house with a Smile 
on his face. He would Transmit now. 
Somebody in that Club was surely in for 
a Pair of busted Eardrums. 

Now, whoever Rated the Watt- Burner 
that had fallen into the Gentle hands of our 
Hero was not one to give a person Short 
Measure. 

He might have meant that the output was 
4 K.W., but then he would not have been 
accused of Lying. It was a Cinch that Al- 
fred would put a Crimp in the Club that 
night. 

By much guesswork he finally got the 
Primary leads hooked up with the power 
line, and the Secondary was more or less 
indifferently connected with the Oscillation 
transformer. That didn't Seem Right to 
him, but it could be changed if it did not 
come up to Expectations. 

Night drew on, and Alfred waited until 
the Smart Alecs would be listening for 
X.Y.Z. 

He closed the power switch and pressed 
the key. 

Just what happened he never knew, for by 
the time the family smelled the burning 
rubber, he was probably taking out his harp 
check. 

That is giving him the Benefit of the 
Doubt. 

Two days later the Big "Doings" were 
Pulled off. The people attending said the 
Floral Offerings were Great and that 
Mamma looked well in Black. 

Unaware of the Present Whereabouts of 
Alfred, we can only say that we bet he is 
not Transmitting. Perhaps he is listening 
to a Phone concert by the Golden Harp 
Jazz Band, on his new Celestial Regen- 
erative Receiver. We think it Possible if 
the thing had but one adjustment and they 
were sending on a Broad enough wave- 
length. 

Should his Address be Sulphur Bath No. 
3, it is not to be wondered at if you would 
find him with an Asbestos Copy of "Ele- 
mentary Principles of Electricity for Hams," 
by One Who Knows. 

Moral :- Before you Work POZ, you had 
better learn the Code. 
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Data on a Chopper 
By RUSSEL MESTER, 3ANJ 
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Having had much trouble with a buzzer, 
I decided to try a chopper. The first chop- 
per I experimented with was 4" in diameter 
with 20 segments. By running this at 2,000 
R.P.M., the tone faded out of hearing. The 
next one I made was 2h" in diameter with 
eight segments, each segment and insulation 
being " wide. This is run between 2,000 
and 2,300 R.P.M., having a brush bearing 
on the center of the disk, and one on each 
side of the disk bearing on opposite seg- 
ments and tied together to make the other 
connection. I use Vs" red fiber for the in- 
sulations and they are dovetailed in as shown 
in Fig. I. The accompanying illustration 
shows how the chopper is placed in the cir- 
cuit. When I use the chopper the radiation 
drops from .g to .6% to .y because of the 
spring of the brushes and the speed of the 
motor. 

B' /nsuiotion reef tuber 2, dßó. 

Chopper 
, 

HWo 

Sere is 

J.50 Bridge 
P, . 2 f9. 

an Efficient Chopper for That C.W. 
Set of Yours. 
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SYNONYMOUS 

QUALITY- 

Type 

VALUE 

281 
Short - Wave Regenerative Receiver 

Licensed under 
Armstrong U. S. Patent No. 1113149 

The Kennedy trade -mark on radio receiving apparatus is recog- 
nized as symbolical of the highest standards of quality and the 
maximum of value. 

The new Type 281 Short -Wave Regenerative Receiver was de- 

veloped especially for those who want the optimum of performance 
in short -wave reception. Its effective tuning range is 175 to 62o 

meters; it has a self -contained vacuum tube control unit and we 

believe that it offers the most for its price of any short -wave re- 

ceiver to be found on the American market. 

Ask your dealer to show it to you. The leading radio distributors 
in most of the larger cities are selling Kennedy Equipment and 

others are being supplied from day to day. If YOUR dealer has 

not yet put in his stock, send us his name and we will mail you a 

copy of Bulletin 201 describing this unit. 

T Lil 0 

RIALTO' BUILDING 
INCO RPORATED 

Y CON pANY 
SAN FRANCISCO 

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 

was 12c now 08c. 

No. I IO switch lever, polish- 
ed nickel with finely knurled 
knob. Bushing also furnish- 
ed with this leverA 5 C was 60e now 

Send to stamp for descriptive catalogue R -21. 

DAVID KILLOCH COMPANY, SNEW YÓRK' 

we come a :on o your li'racy end 2.50 to ay, plus pos age for 7 lbs., and your copy 

or bound volume No. 2 of Radio News will come forward SBby return 
tur 8 

mail. 
New York City 

Experimenter Publishing Company, Inc. 
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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 6 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 March issue must reach us not later than 
February 10. 

THE CIRCULATION OF RADIO NEWS IS OVER 50,000 
EXPERIMENTER PUBLISHING CO. INC., 233 and 236 Fulton Street, New York, N. Y. 
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Agents Wanted. 
Build Permanent Business following our Sure Success 

Plan introducing Guaranteed Hosiery and Underwear from 
factory to family. Attractive outfit assures quick sales. 
Large Profits. Investigate for yourself. Address C & D 
Company. 35 -B Grand Rapids, Michigan. 

Big Money and fast sales. Every owner buys gold 
Initials 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. 

Portrait Agents. -Earn Big Money selling our Photo 
Medallions. Everybody buys. You charge $3; make 
$2.40 each sale. $10 daily easy. Big variety designs. 
Quick service. Write today, l'udlln & Perry, Incor- 
porated. Section 11. 360 Bowery. New York. 

Absolute Necessity. Costs 25e. sells $1. Make $20 
daily. 3240 North 13th, Philadelphia. 

Amateur Agents Wanted in every city and town to Bell 
radio apparatus. A few stocking agencies still open. 
Delfelco. 12 Me +ling Street, Pawtucket. R. I. 

Agents Wanted. -One live amateur in every town to 
sell radio apparatus. Attractive discounts given. Write 
Immediately for full particulars. Wilmington Electrical 
Specialty Company, Dept. C, 705 Adams Street, Wilming- 
ton. Delaware. 

Books. 
Handbooks for Electricians and Experimenters, 20e. Joo 

Milberg. Proctor, Vermont.. 
Sex Books for Adults. -Illustrated catalog, 4e Sme- 

tana & Co.. Dept. 10, Owosso, Mich. 
250 Wireless Exam. Questions Answered! Just out! New 

License Quiz Book for Government License Exert' !nations. 
The first edition printed with new rules. regulations and 
gradings laid down by the Government oil July 1. 
1921. Invaluable information for amateurs taking Radio 
License Examinations. Answers to 250 Questions Many 
of Which Will be Useful in Examinations. Full de- 
scriptions of hook -ups. New devices. practical equations, 
international laws. official gradings, diagrams. definitions 
and other important information. Just off the press! 
80 illustrations. Clip out this ad. Pin a dollar bill 
to it! Mall it today. This wonderful book comes by 
return mall. Don't miss its Dept. 21 -M National 
Radio Institute, 1395 Pennsylvania Ave., N.W., Wash- 
ington, D. C. 

We Buy and Sell back issues of Redan Amateur News 
and Electrical Experlmenicr. Boston Magazine Exchange. 
109 Mountfort St.. Boston. Mass. 

"Schemer Magazine," Alliance, Ohio. prints big profit 
schemes; one subscriber making 25,000 from three; an- 
other 10,000 from one. Try your luck. Year, only $1.00; 
three months, 25c. 

What the World should know about Hun atrocities and 
their attacks on women and girls In Belgium, 50e. Bel- 
gian Specialty House. 6340 South Racine, Chicago. 
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Batteries 
For Sale.- Storage batteries. used but good. any 

voltage, some 6 volt Ex!de, 40 amps., $6 each. H. W. 
Barraclough, 3649 N. Tenth St., Phila.. Pa. 

Radio Storage Batterles. -8 volt 40 -60 amp., $10; 6 
volt 60 -80 amp., $12. All brand new and guaranteed. 
W. & G. Tufts, 336 Newbury St., Boston, Mass. 
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Business Opportunities. 
Advertise. -Country town newspapers. Lists free. Pen - 

nlll Company, Covington, Kentucky. 
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Chemistry 
Boys Chemistry Outfit. -Why pay more when three 

dollars will buy one of hest chemical outfits made? 
Complete set of apparatus and generous supply of all 
chemicals. Book of experiments included. Shipping 
prepaid. Write at once. Inclose money order. Brown 
Chemical Co., Claremont, Calif. 

Learn Chemistry at Home -Dr. T. O'Conor Sloane, noted 
educator and scientific authority, will teach you. Our 
heme study correspondence course fits you to take a 
position as chemist. See our full page ad on page 81 
of this issue. Chemical Institute of New York. 140 
Liberty Street. New York City. 

Correspondence Courses. 
Dollars Saved -Used correspondence courses of all kinds 

sold. rented and exchanged. List free. (Courses bought) 
Lee Mountain, Pisgah, Alabama. 
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Educational. 
You Have a Taste for mechanics and electricity. Per 

haps you are also a born executive, salesman. teacher or 
writer. The new vocational course of the Sheldon Frhonl 
teaches you how to size up men -including yourself. To 
introduce this course, we will give to the first 500 appli 
cants a free analysis, with our advice as to the vocation 
for which they are heat fitted. Send for free chart, fill 
it out and return It to us at once. Sheldon School. 
Dept. 259, 36 So. State Ft. Chicago. 
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Electrical Supplies and Appliances. 
Big Surplus Sale of Aerial Wire. -7 -22 stranded cop- 

per. 500 feet, $3.50; 1000 feet, $6.90; No. 14 solid copper. 
500 feet, $2; 1000 feet, $3.75. Enameled wire, No. 20 
to 30 at 65c per ',4 lb. Wilmington Electrical Specialty 
Company , 705 Adams Street. Dept. B. Wilmington, Dela- 
ware. 

Wire. -B. & S. Ga., S. C. C. wire 34 lb. lots No. 34 
to 36. $.50, No. 30 to 33. 40e; No. 23, 23c; No. 25, 
28, 32, 34 enameled. very reasonable. For r/s and 1 lb. 
lots proportionate prices. Write for price and infor- 
mation. F. Benedict, 3916 N. Irving Ave., Chicago. 

For Inventors. 
Patents. -Urn procured capital for. Sell or place on 

royalty. Meritorious patent. small retaining fee and 
commission basis. Have manufacturing cliente. United 
Industrial Co., Suite 825 -826 World Building, N. Y. 

For Advertisers. 
100 High Class Cards and Case, 60o. Jacobus Service, 

41 Bruen, Irvington, N. J. 
somas iiii,. 

Ganses and Entertainment 
What Makes It Move? -Mystify, baffle, and amaze your 

friends with a "Margo" psychic ball. Something new, 
novel, and entertaining. Descriptive circular free. James 
T. Herr. 2919 W. North Ave.. Baltimore, Md. 

Help Wanted. 
Stop Daily Grind. Start silvering mirrors, auto head- 

lights, tableware. etc. Plans free, Clarence Sprinkle, 
Dept. 04, Marion, Indiana. 

Earn $25 Weekly, spare time. writing for newspapers. 
magazines. Experience unnecessary; details free. Press 
Syndicate. 5665. St. Louis. Mn. 

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. 

If You Want More Pay- heceme a draftsman. The 
draftsman's pay is excellent, ranging from $35 to $60 a 
week to start with opportunities for promotion to as high 
as $100 a week er more, according to ability dis- 
played. If you are a man of ordinary intelligence and 
will follow my .ample. practical instructions for a few 
months I can train you to qualify for a highly paid 
position in the drafting department of any of the large 
industrial concerns, machine shops, ship building es- 
tablishments, railroads. automobile companies, engineer- 
ing or construction firms. I will give you this train- 
ing by mail, at your home. in your spare time and will 
furnish you with a complete_cet of Mechanical Drawing 
instruments When you complete my course of instruc- 
tion our Student Employment Bureau will help you to 
secure a desirable position at a substantial salary. Hun- 
dreds of my graduates are now holding responsible posi- 
tions in every state from Maine to California. Men 
whom I have trained are always an demand -big con- 
cerns want them -with my training and endorsement 
your success as a draftsman will be assured. Write me 
today for a Free Copy of my new book "Your Future 
in Drafting" and full particulars. Write today. Roy C. 
Clafiin. President, Columbia Élchoot of Drafting, Dept. 
lino. Washington, D. C. 

Detectives Earn Big Money. Excellent opportunity. 
Travel. Experience unnecessary. Particulars free, 
Write. American Detective System, ,1968 Broadway. N. Y. 

Ambitious Men, write today for attractive proposition, 
selling subscriptions to America's most popular automo- 
bile magazine. Every rar owner, mechanic, esrageman 
interested. Quick and easy to sell. 10014 profit. 
Pleasant work. Devote all or spare time. Automobile 
Digest, A528 Butler Bldg., Cincinnati. 
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Instruction. 
Learn Chemistry at Home -Dr. T. O'Conor Sloane, 

rioted educator and scientific authority. will teach you 
Our home study correspondence course fits you to tiike 
a position as chemist. Bee our full page ad on page 619 
of this issue. Chemical Institute of New York, 140 
I.lherty Street, New York City. 

Play Mouth - Organ.- Complete, easy instructor, 25e. 
Elsea (so.. Bowling Green. Ohio. 
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Miscellaneous. 
Be a Detective. earn big money! Send one dollar for 

one year's membership to Continental Secret Service Sys- 
tem. Eighth Floor. 20 East Jackson Blvd., Chicago. 

Efficiency Chart. -One side instantaneous stock order- 
ing chart: other side. spark method of testing steel. 
Price One Dollar. cash. A. E. Wrigley, 225 90th Street, 
Brooklyn, New York. 
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Musical Instruments 
Cornetists, Trombonists, Saxophonists, Clarinetists. send 

for "Free Pointers ". mention Instrument. Vijtuoso 
School, Buffalo. N. Y. 

Health. 
Play Safe With Your Health. Prevent colds and their 

consequences like pneumonia, tuberculosis, bronchitis, etc. 
Instructive copy éxplains colds, their cause, prevention 
and treatments. Price dollar per copy. Delay may 
mean your destruction. Decide! Sigmund Zyda, Vanx- 
ball, N. J. 

Tobacco or Snuff Habit Cured or no pay; $1 if cured. 
Remedy sent on trial. Superba Co., SB, Baltimore, Md. 

Pyorrhea (itigg'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. Ca. 
439 Seventh St., Brooklyn. N. Y 

Men -Are you interested in your health? Keep well 
by preventing disease in time. Postpaid, sealed, with full directions sent for $1. Send for free circulate. Na- 
tional Specialties, R32 Union Square, N. Y. C. 
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Manufacturing 
Patterns, wood and metal models, tools and dies. Braes 

and aluminum castings, general machine work. Write 
Modern Machine & Pattern Co. Terre Haute, Ind. 
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News Correspondents 
Earn $25 Weekly. spare time, writing for newspapers. 

magazines. Experience unnecessary; details free. Press 
Syndicate, 566 St. Louis. Mo. 
11, 1111,1,1, 111, 11111111ilnn111 ,11111111l,1uuu,11l,11 111111 u1111111111111111111111111111111111111111 1111111111111111111111 

Office Devices 
Multigraphs, 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. 
Printing. -The Hotter Kind. Special! 100 each of 

Letterheads, Envelopes and Business or Calling Cards, 
prepaid, $1.75. The Olde Tye Press, RN 328 Richards 
Ave., Dover. N. J. 

Your name on fifty "Styloprint cards, 35c. Card 
case FREE. Imprimatur° Press, Waltham, Mass. 

Everything Printed. -Long run specialists. Samples 
Quality Printery, Marietta, Ohio. 
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Patent Attorneys. 
Millions Spent Annually for Ideas! Hundreds now 

wanted! 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. 

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. 

Patents. -Electrical cases a specialty. Pre -war chargea. 
B. P. Fashburne, 390 McGill Bldg., Washington, D. C. 
uwuuuuuunnunuuuulmununuuuunuuunu, uunuu11nluuun 111111,,nnuluuuuuuuuuuuuww 

Scenery for Hire. 
Settings for all operas and plays. Catalog. Amelia 

Grain, Philadelphia. 
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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 free publication or outright aale of songs. 
Knickerbocker Studios, 319 Gaiety Bldg., New York. 

w 

Stamps and Coins. 
Universal Packet. 100 varieties all over the world, 10 

cents. Cobert Stamp, 39 State, Rochester, N. Y. 
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Telegraphy. 
Telegraphy- (Morse and Wireless) and Railway Ac- 

'ounting taught thoroughly. Big salaries. Great op- 
portunities. Oldest, largest school. All expenses low - 
can earn large part. Catalog free. Dodge's Institute. 
M St.. Valparaiso. Indiana 
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Wanted to Buy 
- Mall Old Gold, unusued postage, war and thrift stamps, 
Liberty Bonds, silver, platinum, diamonds, Jewelry, 
watches, false teeth. magneto points, etc. , new or 
broken. Cash immediately. Held ten days. returned if 
unsatisfactory. Ohio Smelting Co., 207 Lennox Bldg.. 
Cleveland, Ohio. 
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Radio News for January, 1922 

Wireless. 
Attention! Write us before you buy," lowest price 

on telephone receivers. transmitters, condensers and in 

duction coils. We have contract with some of the 
largest manufacturers in the country. Let us give you 

Co. 
by our 

o. (Not Inc.)ro ,1633nW. 
The on Electrodynamic Dyaphram 

Chicago. Ill. 

Radio Storage Batteries. 6 volt 40 -60 amp. , $10 
6 volt 60 -80 amp., $12. All brand new and guaranteed 
W. & G. Tufts, 336 Newbury St., Boston. Mass. 

Stop! Look! and Act!- V.T's. and Accessories. With 
each of the listed tubes -radiotron U.V. 200, $5, and 
A. P. Moorhead detectors, $3; radlotron U.V. 201. $6.50 
and A. P. Moorhead amplifiers. $6.50. We will supply 
free of charge your choice of either of these four pre- 
miums- Latest FADA Rheostat, $1; No. 810 Reeler 
Bakelite Smooth Running Rheostat, $1 ; R C. of A. 
Porcelain V.T. Socket. $1 ; Murdock V.T. Socket, im- 
proved contact type, $1. Either of the Federal single. 
closed or double circuit jacks listed respectively at 70c, 
85e and. $1, will be given as premiums with each RC. 
of A. or Federal amplifying transformer. price $7 each. 
Fada 5 ampere Nichrome power rheostats, $1.35 or R.C. 
of A. porcelain V.T. socket supplied free of charge with 
each $8 U.V. 202, 5 watt radiotron power tubes for 
C.W. or radlotron transmission. We absolutely guarantee 
the foregoing apparatus. Only new and high grade 
equipment carried in stock. Unsatisfactory goods returned 
in five days replaced at once. 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. 

Variable Condenser Plates, 4e, washers: stationary, 5c 
dozen; movable, 10e dozen. Samples. 10c. Complete 
parts for 23 plate, $1.85; 43 plate, $2.85. Variometer 
and variocoupler balls, rotors and tubes, plain and 
wound. Estimates given on small blanking dies. punches 
and templates. Also special size condenser plates. 
Gravenstede, 84 Hancock Ave., Jersey City, N. J. 

Arnold's Radio Service Station where you can buy a 
bulb, batteries, parts, etc., during and after business 
hours. Any make of set repaired. Apparatus built to 
order. Tel. 8931 Harlem. J. F. Arnold. 2082 Lexing- 
ton Ave.. N. Y. 

Motors. -Have several 110 -220 volt direct current 1/12 
to 1 horse power. new, will sell reasonable' also some 
experimental apparatus, etc. Arnold, 2082 Lexington 
Ave. , Tel. 8931 Harlem. 

Twelve Hour Service. The Kehler Radio Laboratories. 

Mica Grid Condensers Cap, .0005 mfd, 30e, with leak, 
45e. \Vitteck Radio Supply. 3417 N. Hoene Ave., Chi- 
cago. 

Twelve Hour Service.. The Kehler Radio Laboratories.. 
Amateurs. -Used and new radio apparatus. and others. 

Write for particulars. S. Strobel, 3923 N. 6th St.. 
Phila., l'a. 

Look! Look! Look! Light 2 -inch aerial insulators 
with 50,000 volt high frequency flash over and ultimate 
tensile strength of 350 lb. at only twenty -five cents 
each. Insulated top binding posts with nickel plated 
base complete with brass screw and washer at ten cents 
each. Bi- sectral wound honeycomb coils with each wire 
In each succeeding layer centered over the space in the 
layer immediately under. Twenty -five turn coil un- 
mounted at fifty cents sizes continued up to 1500 turn 
coil unmounted at $2.50. The Radio Distributing Co., 
Abilene, Kansas. 

Baldwin Phones.- Further reduction and 7 Why are 
Baldwin Phones so sensitive? Briefly, because, 1. The 
small armature is pivoted and designed to act as a 
fulcrum when connected to the diaphragm by a small link. 
There is no tension or spring of metal as in ordinary 
receivers. 2. Four polo 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 mica dia- 
phragm, (identically the same as in all high grade 
phonograph reproducers). Original Type "C'1, $12; 
Improved Typo "E ", $13; Lighter Type F ", $14; anti- 
static Type 'G ", $15 Single loud speaker unit. Typ 
"C" without cord, $6; Type "E" single unit without 
cord, $6.50. With each pair of phones purchased, we 

will extend or give, free of charge, a one year's sub- 
scription to the Radio News or the latest Federal Uni- 
versal Plug. $1.75. These well known head sets are 
absolutely guaranteed and subject to return within five 

days if not satisfactory. Postpaid, insured, twelve hour 
service. The Kehler Radio Laboratories, Dept. R, Abi- 
lene, Kansas. 

Portable Crystal Receiving Set, complete with phone, 
$15. No batteries required. Hear radio concerts, voice, 
and telegraph signals. Order today. Laurence Radio - 
lectrie, t'o., Locust St , Cincinnati. 

A Master Cypher, defies solution without key. Espe- 
cially adapted to radio. Postpaid $1. S. F. Haynes, 
212 Norwell, Dorchester, Mass. 

Paragon V.T. Control, -For a limited time we are 
offering the unexcelled and well -known Paragon V.T. 
Control. regular price $6, at $5.20. Postpaid, insured. 
and twelve hour service. Enclose 5e for attractive booklet 
containing the description of all the well- known, reliable 
and recognized Radio Text books on the market at 

library. 
that 

eo Kehler rgRadio Laboratories, Dept. R, Abi- 
lene. Kansas. 

Trade- Chl -Rad knock -down varlometer set with a free 
subscription to Radio News, QST, or Radio, for $10. 

Port Arthur Radio Laboratory, Port Arthur, Texas. 

Bargain. -Grebe variocoupler, $12. Also two E1MC0 

variometers $4 each. Buehrer, 260 St. Nicholas Ave.. 

Brooklyn. 
Exchange. -Chi -gad knock -down variometer set with 

free subscription to Radio News. Radio or QST for $10. 

Port Arthur Radio Laboratory, Port Arthur, Texas. 

Magnavox Loud Speakers. -If you are interested in 
broadcasting your rado music all over your house or 

largo halls with the Type R -2 Radio Telemegaphone or 

Typo 11-3 Radio Magnavox as well as other Magnavox 
bu lle- 

tins uad 
it 

to 
enclose cents 

o attractive prices. The Radio and Labora- 
tories, Dept. It. Abilene, Kansas. 

Magnavox Tone Arm Transmitter. $22.50. Hand trans - 
.nitter, $15; both for $35 and like new. One Baldwin 
phone sealed in 36 inch brass bell horn. $10. One 

m'gnon RCl tuner, $4 : Western Union type relays and 
sounders, 50 to 150 ohms, $1.50 each. Eastman 3 -C 
c ̂ mars, plato and film park, in leather carrying case, 
it' °. Must sell, R. E. Chapman, McT.eanshoro, Ill. 

( Wireless continued) 
Amateur Constructors. Stop paying high prices -build 

your own. Completo assembled and detailed blue prints 
for long and short wave tuner with photo of finished 
set, 50e coin. E. H. Cummings, 18 Richard St., 
Auburn, R. I. 

Crosley V -T Socket, 603. .0005 condenser. $1.25. with 
knob and dial. $1.75; rheostats, switches, etc., low 

prices. Circulars free. Crosby Manufacturing Company. 
Dept. R -7 -C, Cincinnati, Ohio. 

Read and Act. We carry a complete line of Radio 
Apparatus. We also have those parts you need for your 
new set. Send for lists. Devore Radio Supply Co., 
Gibson City, Illinois. 

Memorize Continental Code in one hour. Qualify quickly 
for amateur license. See our ad on page 660 this issue. 
C. K. Dodge. 

New GRL -3 -la. Arc Receiving Tuner. Beats anything 
you have ever used. Praised by professionals. Begin- 
ners use them to learn code. Beats omnigraph. Tunes 
3000 - 18000. And tho price. only $8! Stamp for circular. 
Genesee Radio Laboratories, Alexander, N. Y. 

5% Discount on Radio Corp., Fada, Firco, Grebe, 
Chelsea, Baldwin. Amrad, Federal, Brandes, Patent, 
General Radio, and all standard makes. Haas, 2011 

Atlantic Ave., Atlantic City, N. J. 

Radio Circuits On Blueprints are Convenient. Our 
VT circuits, each on a separate blue print, enable you 
to try out a large range of proven heck -ups. Set of 
twelve, receiving or phone and combination transmitting. 
50e. Complete set of 24 for $1. The Plan. Bureau, 1929 
McCausland Avenue. St. Louis, Mo. 

Audion Detector and Amplifier, V.T., 50 cents. Honey- 
comb toll mountings. 25 cents. Back mounted rheostats. 
40 cents. Composition for molding your own knobs, 
panels, etc. 35e pound. Send stamp for particulars. 
I'almers Electrical Equipment Co. , Duluth, Minn. 

Attention !-50 Vacuum tube hook -ups. The greatest 
collection of vacuum tube circuits ever brought under 
two covers at such insignificant cost. These diagrams 
will be found in the great " Rasco" catalogue, which con- 
tains raw materials and parts in a greater profusion 
than any other catalogue. 15e in stamps, or coin, will 
bring the catalogue to you. Radio .specialty Co., 96 -98 
Park Place, N. Y. 

Boys! Don't Overlook This. The "Rasco" 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. 

Buy Direct.. Complete tuner and three bulb sets. 
Mahogany cabinets. Rogers Radio Comp., 5133 Wood- 
worth St., Pittsburgh, Penn. 

Order Murdock. Clapp Eastham, DeForest, Acme, Firco, 
Radio Corp. Amrad and Westinghouse apparatus from 
Rocheleau's Store, Baltic, Conn. 

You Want a Synchronous Gap! We have a few 
synchronous motors of prices you can afford. rib, 1/5 
and % HP. -220 and 110 volts. Price and full informa- 
tion on request. Stahl Rectifier Company, 1405 W. 
Jackson Blvd., Chicago, I1L 

Hurrah! ! ! We can now sell polished brass switch 
points size 7/32" complete with r,¢" machine screws for 
twenty cents dozen; dollar -fifty per hundred. Stratton 
Electric Company, 215 Federal, Greenfield, Mass. 

Audion Renewals. -Any type single stem, tungsten fila- 
ment, detectors repaired for $2.75; amplifiers as above, 
$3; 5 watt power tubes, $4; VT -1 oxide filaments and 
to use 20 -35 volts "B ", $3.50. Terms cash, or C.O.D. 
plus charges. Trimount Laboratory. Milford, Mass. 

QRK7 Hawoilan and German stations read with a single 
bulb. Are you satisfied with your receiving set? Would you 
like to build cno that will receive over 6000 miles on 
a single bulb and quit experimenting? One that will 
be the equol of any regardless of claims or price? Using 
the instruments you now have, you will be able to 
duplicate the long distance records you read about 
every day. Get our simple diagram of a complete short 
and long wave receiver, 175 to 20,000 meters, with which 
we read Honolulu, California, German, South American 
French and English stations, and practically all the high 
powered foreign and domestic stations, amateurs as far 
west as New Mexico and numerous telephone and musical 
concerts come in good, Diagram and complete instruc- 
tions, leaving nothing to guess about, will be promptly 
mailed for 50 cents in coin or stamps. Wire a set up 
and quit wasting rood money. Virginia Novelty Com- 
pany, Martinsburg, West Va. 

Storage Batteries. -Be a battery man. We have all 
material and can give instructions for making them. 
Sample Plate, 40e. Foreign countries, 50e. Windsor 
Fpecialty Co., 5419 Windsor Ave., Chicago, Ill. 

Save Money on New Amrad and Grebe S. Write: 
The Radio Shop, Winchester, Va. 

Make your own receiving coils, amateur, commercial 
time. Full directions, blueprints, and sample coil, $1. 
Theodore Cutting, Campbell, Cal. 
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Exchange. 
Don't Build that set for telephone and music until 

you see our simple diagram and full instructions advertised 
under Wireless this issue. Virginia Novelty Company. 

Memorize Continental Code in one hour. Qualify 
quickly for amateur license. See our ad on pago 660 
this Issue. C. K. Dodge. 

Telephone and Musical Concerts. If you want to hear 
them get Virginia Novelty Company's simple diagram 
advertised under Wireless this issue. 

Amateur Agents Wanted in every city and town to sell 
radio apparatus. A few stocking agencies still open. 
Delfelco, 12 Meeting Street. Pawtucket, R. I. 

I K.W. Hytone Set With Meters, perfect. $150.00. W111 

take loud speaker as part payment. L. G. Swenson, Onk 
St., Shrewsbury. Mass. 

For Sale. -Omnigraph 5 dial. $13. 7Iarold Smith, 
707 Tracy St., Utica, N. Y. 

Exchange. -Complete receiving outfit -value $80 for 
bleb -powered microscope. Shapiro, 630 Howard Ave., 
Brooklyn, N. Y. 

Exchenna. -Small eloctrle hand motor drill. Universal. 
For wireless re ^ ̂ ling apparatus. G. E. Van Vaulten- 
berg, General Delivery. Chicago. Ill. 

(Exchange continued) 
Grena CR2 for sale $28, or trade. R. Warren, 57 

Monmouth St., Brookline. Mass. 
For Sale.- Short wave regenerative set detector. Two 

step ampl.fier in cabinet with Cunningham tubes, "B" 
batteries, phones guaranteed. Herbert 1Vhetael, Lapel. 
Ind. 

Telefunken Ship Set complete transmitter and re- 
ceiver like new, $250. Navy type CW 296 transmitter - 
one -half Navy price. $225. Both are box K.W. 500 cycle 
quenched gap sets. 3 K.W. "Coffin" $25 with motor 
generator. $125. Leyden jars .002 mf, $1.25; Dubiller, 
.004. $12.50. Rotary and quenched gaps. Motor gen- 
erators, etc. Henry Kienzle, 501 East 84th Street. Nov 
York. 

For Sale. -Complete receiving set, $27. Write Otto 
Lindblood, 207 Washington St., Hibbing. Minn. 

Now. Latest Model, Colby's short wave regenerative 
tuner, $18. Ralph Leffler, T.Mn, Ohio. 

For Sale. -Benwood gap. $15; 110 volt universal gap 
motor, $5; K.W. key, $3; 4 A & P transmitter tubes 
used 2 hours, $15. B. E. McDowell, 11.11.7, Kokomo 
Ind. 

For Sale.- Regenerative receiver type ZRF 175 -600 
meters, perfect condition. First M.O. for $30 takes it. 
W. G. Mulks. Whitewater, Wis. 

Omnigraph.-15 dial omnigraph for sale, excellent con- 
dition, first money order of $15 (fifteen dollars) takes 
it. Clyde M. Rogers, 135 Quinton Blvd., Topeka, Kans. 

Bargain.- Mageco (latest) short wave regenerative re- 
ceiver, $28; detector and two step amplifier. cabinet 
type, $35. Apparatus perfect condition. Smith. 1290 
Belvidere Ave., Detroit, Mich. 

For Sale. -Looso coupler, 5000 meters. detector, con- 
denser, phones, $20. Binge!. 2015 Woodbine St Brook- 
lyn. N. Y 

Will Exchange Movette Motion Picture Camera and 
Projector, complete, new and worth $135 for Standard 
Receiving Set with two step amplifier and horn, West- 
inghouse or Grebe preferred. S. C. Daugherty. Jeannette, 
Pa. 

Exchange. -Motorcycle Engines: Indians. Barleys, 
Thors. Excelsiors, Merkles, Ilendersons Singles. $20. 
Little Twins. $25 ; Iii Twins, $35 ; Henderson "Fours" 
and Fords, $50. Running guaranteed. Gleason, 230 W. 
Newton. Boston, Mass. 

Radiophone, 10 watt, $60 complete. Two new, selected 
radiotrons, hand microphone, buzzer, etc.. included. In 
oak cabinet 12x13x7 ". Best looking tone on market. 
Less tubes, $45. lias worked 500 miles consistently. 
Send for details at once. W. S. Halstead, Greenridge 
Ave., White Plains, N. Y. 

For Sale.- Complete 51; K.W. set, $100 sell for $50; 
Montclair loose coupler. $40, sell for $18 ; 2 Clapp - 
Eastham variometers, $4.50 each; other apparatus, write 
for particulars. John P. Kennett, P. O, Box No. 102. 
Passaic, N. J. 

Bargain. -Radio Shop 100 -24000 meter Universal re- 
ceiver, $73. Detector two step amplifier one detector. 
and two amplifier tubes new, $38. Lot cost $158, sell 
$97. Guaranteed first class condition. E. S. Hunter, 
1114 Floyd Ave.. Richmond, Va. 

Bargain. -DeForest nine -panel set with vernier conden- 
ser, bulb, B batteries and coils. $65. P. Gleason, 
Chillicothe. Illinois. 

Amateurs Interested in Well grade crystal detector re- 
ceiving set. with aerial, insulators, complete, write Karl 
Gillmann Marathon, Wis. 

For Sale. -Long wave autodyne receiver 2000 -17000 
meters. Complete on Brown bakelite panels -oak cabi- 
net- bank wound coils - detector- oscillator and three - 
stage amplifier, which can bo used separately if de- 
aired. Price $90. Photographs and detailed informa- 
tion. May be obtained by writing M. IC. Zinn, No. 
1111, 195 Broadway, N. Y. City. 

Grebe CR -5 For Sale, $60. Also Grebe 2 step ampli- 
fier RORJ, $40. Factory condition and appearance. W. 
It. McLean. Hillsboro, Illinois. 

Rare Bargain: A 15 watt radlotone and C. W. set, 
finest workmanship, automatic relay control, call and be 
convinced. Sacrifice $90. Frank McGee, 376 Mont- 
gomery St., Brooklyn, N. Y. 

Sell or Trade. -New Shaw Bike Motor, 6 x 9 print- 
ing press complete, new victrola, new Harley twin 
motor. D. C. generators, A. C. motors, storage bat- 
teries, self starters, magnetos, all kinds of electrical 
apparatus and equipment. Ask for list. What have you 
to trade? Lesmeister Electric Shop. Harvey, No. Dak. 

Wanted.- Ornigraph -good condition, any number 
dials; give best price for quick 'sale. P.C.L. -Radio 
Exchange, 707 Sycamore St., E., Kokomo, Ind. 

Will Trade. Brandes phones, aerial, condensers, etc.. 
for Omn.graph No. 2, must be O. K. Write for list. 
C. E. Lucas, Elkton, Md. 

Hawkins Electrical Guides. excellent condition, $8 pre- 
paid. Forrest Richards, 206 -16 Ave. N. Nampa, 
Idaho. 

Regenerative Tuner, detector and two step, $55. Or 
sold separately. Allen Prescott, 205 Clarke St., Syra- 
cuse, N. Y. 

Omnigraph, New. -5 dial practice buzzer transformer 
and phones, $12. A. Meyers, 5314 8th Ave.. Brooklyn. 
N. Y. 

Sell.-% K.W. sending set. Complete R.S.G. included. 
$50. R. A. Reinbart, 60 Rivoli Street, San Francisco. 
Calif. 

Mignon Receiver. Wave length range 200 to 10 000 
meters. Excellent condition. Will sell for $30. Write 
for description. Albert Strohmeyer. 3120 Carson Avenue, 
Indianapolis, Ind. 

Bargain. - Triple coil tuner, $31. Duo -lateral coils 
from L25 to L1500, $30 or trade for Grebe CR3. Strewn 
Electric Co. , Calexico, Calif. 

For Sale. -Bell gap, $45; Dubilier D103, $40; Meter 
key 5 IC.W.. $4. Used four hours. Paragon R.A. -10. 
$60. Detector and two step, $35. J -Ray gap. $38; 
Sink motor, $25; 6 volt 50 ampere hour battery. $14; 

H.P. induction motor ,$20; O.T., $12; also excel- 
lent transformer and plate glass condenser. selling out 
cash only. B. Stewart, No, 5 Kron Flats, West Lafay- 
ette, Indiana. 

Selling Out.-Regenerative : "Fses" variometers and 
coupler in Oaken cabinet. First money order for $30 

takes it. Schafer, 513 52nd St.. Milwaukee. Wis. 

(Continued on ;age 670) 
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THE 
IMPROVED 
VICTOR 

PIN 
SOCKET 

INSERT TUBE PRONGS IN SLOTTED PINS. YOU GET %" BY 1/4" CONTACT SURFACE. 
Fused on filament and plate leads. Fused for Lament protection only. One customer writes: 
"The only real socket on the market today." 
Will take any standard four prong tube including 
5 watt power tubes. The price Is only $1.00 by 
mall postpaid. Pins only 10 cents. Fuse only 
10 cents. 
MINIATURE PLUG. Polished bakelite ahell 
ever brase plug. Use socket pins for lacks. 
A beautiful little plug and fine for battery 
control or other switching purpose. The price L only 25 cents Postpaid. 
TELEPHONE RECEIVER TIP JACKS. Some- 
thing new. Jacks are similar to socket pins. 
Set of four mounted on bakelite baso for con- 
necting two receivers in series. 55 cents mall 
poetpald. Cbrd tip pin lacks only 10 cents each. 
C.W. INDUCTANCE. Wind your own. Bake- 
lite tube black 6" by 4" with 1 /16" wall while 
they lest, 96 cents each. Add 10 cents postage 
and packing. 
BAKELITE PANELS GENUINE grade RR black 
polished. 5" by 5 ", 5" by 10 ", and multiples 
of above smooth edge accurately cut %" thick 
2 cents per sq. Inch; 3/16" thick 3 cents per as. 
inch; 34" thick 4 cents per sq. inch. Add 15 
per cent. if size other than above la desired. 
ENGRAVING AND DRILLING. Letters, ar- 
rows, dials. Send sketch for estimate. 
SWITCH POINTS. 34" by 3/16" head, %" 
shank. 6 -32 thread, nickel plated with nut. $2.90 
per 100 or 30 cents per doz. Sliipping weight 5 
ez. per dozen. Only a few, order now. 

DEALERS WRITE FOR PRICES ON VICTOR 
SOCKET AND PRODUCTS 

V. H. LAUGHTER 
P. 0. Box 78 MEMPHIS, TENN . 

Send Stamp for Live C.W. Circular 

AMATEURS 
EXPERIMENTERS 

DEALERS 

PITTSBURGH'S RADIO SHOP 
offers the complete line of products 
manufactured by John Firth & 
Company. Also distributors for all 
leading manufacturers. 

Write for price list and dealers 
discounts. 

Pittsburgh Radio 
AND 

Appliance Company, Inc. 

112 DIamond Street 
PITTSBURGH, PA. 

N EW STANDAD 

ERAIVOERV4( 

ALL SIZES UP TO 5H.P. 
We Specialize In Small MotorsEGenerators 
ALL PHASES AND FREQUENCIES IN STOCK AT ALL TIMES 

Largest exclusive Mail Order.Small Motordealers in the world 
CHAS. H. JOHNSTON, doxrri,West End, Pitlsburgh,Pa. 

WIRELESS, TELEPHONE GENERATORS 
500 VOLT- 100 WATT - 3400 R. P. M. 
FOR MOUNTING MOTOR GENERATOR SETS. 

50 

RITE FOR 
CATALOG 

Home Training 
for experienced 
Foremost school 
Its kind In the 
World. 

men. 
of 

Speeial 
Course for practical 

men. Used In leading 

re way two bettes Pay.O Ask ma 
for Special Catalog Nl 

BURGESS ELECTRICAL SCHOOL 
743 East 42nd Street Chicago 

(Continoerj fr, nt rane 61 ; ) 

(Exchange continued) 
Bargain.- Improved Navy type receiving transformer, $15; Murdock phones, 2000 ohm, $3; three radlotron U.V. 200 vacuum tubes, never used. $4 each. Service Radio School Correspondence Course, $15. Six Victor -Marconi 

records. $3. Everything good condition. Austin Randall. Bradford Ctr., Me. 

Glace Bay Loose Coupler, 5000 meters, Jason Somer- ville, Littleton, N. H. 
Clapp - Eastham, 1/4 K.W. transformer, $10. Mies So- berg, Buahwlck Evening Trade School, Brooklyn. 
Radiooraft 2 Step Ampliler, perfect condition. Cost $50. Sell $25. Joseph Robin, 2103 N. Hope St., Phila- delphia. 
Speed Lathe and Saw Attachment almost new. Cost $36. First check for $15 takes lt. Will trade on motorcycle. S. VanBlaricom, Blackfort, Idaho. 
1 K.W. Thordarson Transformer, $20, three sections Murdock condenser, good generators. Big list. Harold Walker, 41 St. John Ave.. Biugbomton, New York. 
10" Inductance Coll, $25, complete receiving apparatus with VTI and UV202 -no trash, $25. Chemicals, ap- paratus, blast lamp, motor driven, $25. C. I. Werten- baker. 440 Riverside Drive. 
Selling Out.- Detector, one step, complete with "B" batteries, audiotron bulbs, phones, cabinet, etc., $35. Everything guaranteed. I. Wolf, 1829 Evergreen Ave., IChlcaeo. Ill. 

600-20.000 Meter Receiver, including radlotron, $35. $lox 205. Williamsport, Pa. 
For Sale. -One -half K.W. panel radio set, Marconi type E. H. W. Barraclough, 3649 N. Tenth St.. Phila., l'a. 
For Sale. -.007 m.f. Dubifler condenser new style with safety gap, $35. J -Ray enclqsed rotary gap mount- ed on base with a pond motor, $50. Thordarson's type 

and aidouble contact. 
transformer 

at t$R, all in as good condition as when new. Have bad good results with them and will sell separately or all complete to one address at $100. R. E. Brigham. Jeweler, Oneonta, N. Y. RFW. 
For Sale.- Detector two step amplifier, Bakelite panel with Jacks and plug. First money order for $22 takes. You can't better this offer as it is at less than cost of materials used in construction. No trade. Am selling out. A. J. Ellsworth. Fowlerville, Mich. 
For Sale.- Factory made regenerative receiver, de- tector and two steps, all on one hard rubber panel 24" x 16 "; space for honeycombs. Walnut case. Per- fect condition. Worth 100. Best offer. Box 297 Drexel HI11, Penna. 
Geared Triple Co I Mounting, condenser switch, two .005 condensers, crystal detector on DeForest unit panels, Murdock phones, stopping condenser, complete antenna and ground equipment. $30. R. Blackmer, 22 East 177th St., Bronx, N. Y. 
Sell or Trade, -Twin Thor engine, $35, Hawkins Guides, $5; Electric radiotor for heating, $25; Remington .22 re- peater. $10: 2 cyl. magneto, $20. Trade for anything for wireless reception or transmission. Alfred Beech, Sleepy Eye. Minnesota. 
Saorlfloe.- Detector, 2 step amplifier Rx12 panel and mahogany cabinet, 2 lamps, 22 plate condenser, phones 3000 ohms all guaranteed, $40. Elmer Bassett, 5047 Rosevelt, Detroit, Mich. 
Brand New Radio Apparatus for sale at great sacrifice -quittine radio. Write, Lester Crowell. Lincolnton, N. C. Sale.- ('heap, a good storage battery. Einer Carlson, l`omfrey, Minnesota. 
Trade, -Springfield Spotter rifle remodeled by Pierce. Value, $125 for wireless set. Dowse, 525 N. 7th, Ponca City, Okla. 

anduireceiving 
Quick.-Must sell Duck's 

1ckcondition 8cost 
mounted transmitting 

Duck's No. ID, 100 watt step -down transformer for above transmitter. $15. Raymond Dovis, Granger, Mo. 

ticsol $9.50 feeach, Thordarson new 1a1K.W. x01', $5. R. F. Fowler, Frankfort, Indiana. 
For Sale. -Murdock O.T., $3,00; telephone transmitter, $1.50; Galena detector, porcelain rheostat, 2 fixed con- densers. 100 watt electric lite bulb, all 50e. 510 Sher- man, So. Bend, Ind. 

5011.-15 dial 
Continental dials. 

Omnigraph 
$18. ThadceGrabowski,n 210foBedofrd Ave.. Bklvn. N. Y. 

Exchange Fine Camera, 331íx4%. Film or platea. Ex- pensive lens. Americanized Encyclopedia Brittanica Both worth $35. What have you. Wm. Leffler, TiMn, Ohio. 
Sacrlflce, -Radio Telephone Apparatus. Write for par- ticulars. Charles Nichols, Dupont, Ind. 
For Trade. -$125 worth of automobile tools A -1 con- dition, Eastman kodak 2t,¢ x 4%s F.7 -7 anastigmat levee, dykes automobile encyclopedia, 26 steel Victor traps, photo finishing outfit. Want -two step amplifier complete with tubes and B battery. also want all kinds of other radio apparatus, what have you? Write for details, all lettera answered. State your offers in first letter. Alfred Rusten, Osnabrock. N. Dak. 

Deteo'or and Two Stage Amplifier, tubes, Jacks. plug and Willard storage battery, $55. Excellent condition. Joseph Naclerio, 1526 Hone Ave., Bronx, New York. 
Will Trade a hammerless double barrel 12 gauge Baker in A -1 condition for a 144 K.W. transmitting outfit com- plete. N. H. Schensted, B'rooten, Minnesota. 

DeForest 7 Unit Panels with coils, audion B battery.' never used. $30. Guy H. Etter, 1510 Byrd St., Balti- more, 51d. 

Trade. -Three speed Indian motorcycle for Radio ap- paratus and text books. Write Carroll Clark, Pittsfield, N. H. 

Stop. -Amrad typo detector . 
. respectively 

$10, $15. DeForest oak coil mounting, $1. Thirteen coils 150- 20,000 meters. $15. Willard 60 -R0 ampere 6 volt battery, $15. Complete 1" Mesco field sending set, 
$12. All excellent condition. Gross, Post Road, White Plains, New York. 

Radio News for January, 1922 

1Oc CHARGES YOUR STORAGE 
BATTERY WITH AN F -F BOOSTER 

So U will never have to 
give up In disgust when 

working a distant station. 
Is It not gratifying to feel 
that your filament battery 
will always be ready when 
you want It/ You know 
what It's like to have 
friends call to Listen In 
and then find your battery 
dead. F -F Battery Boosters 
charge Automatically. Op- 
erating Unattended, Screw 
plug in lamp socket, snap 
clips on battery terminals 
and see the gravity came up. 

Both 
renewable carbon electrodes, whichamaintals and 

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 lurrent. PRE -WAR PRICES Bantam Type 6 Charges 6 Volt Battery at 6 Amps. SI5 Bantam Type 12 Charges 12 Volt Battery at 5 Amps. $15 Type 166 Charges 6 Volt Battery at 12 Amperes..524 Type 1612 Charges 12 Volt Battery at 7 Ampe:es..524 Type 1626 Charges Both 6 and 12 Volt Batteries..538 The Larger Types are for heavy batteries, or when 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 remlttanoe Include Postage & Insurance Charges. Or have us ship 
Type desired C.O.D. Other F -F Battery Boosters Charge Batteries from Farm Lighting Plants & D. C. Circuits. For GROUP CHARGING use our Full Wave, Automatic 
F -F ROTARY RECTIFIER of 100 Volt, 88 cell capaelty. 

Order Now Or Write Immediately for Free BOOSTER Bulletin No. 32 or 
ROTARY Bulletin No. 32A. 

THE FRANCE MF G. COOffices and Works: 
r Cl eveland, Ohlo, U.S.A 

Canadian Rep :BatteryServlce &SalesCo., H am Ilton,Ontarle 

THE "QSA" LiNE OF RADIO EQUIPMENT 

SERVICE ? -Pshaw ! 
We could fill a page talking about It We have, of course, the utmost confidence in our ability to live up to any promises we might make. But, since yen are the judge, all we ask is an opportunity to demon- strate our ability to give you the kind of service you want. We list below, for your convenience, a repre- sentative group of radio supplies. Most of the Items are just what you need to put your set in shape for real DX work. Well then, send your order in at 

once and give us the chance to prove ourselves. We will appreciate lt. 
Radlotron U.V.200 detector 
Radlotron U.V.201 Amplifier e s 
Radlotron U.V.202 5 watt transmitter 8.00 
U.V.712 intertube Transformer 7.00 Fada detector clomp. with crystal 2.25 
Aeme IK.W. Spark Transformer 28.00 
Acme AmplifyIng Transformer 5 00 
Brandes Navy Type Phones 14,00 
FADA Panel Mounting Rheostat 1.00 
PR -556 "A" Battery, Potentiometer 2.00 
45V. B. Battery special at 1.85 

*These are listed at the new reduced price Of 
course we handle many more items than listed here, 
but that is why we have a 

CATALOG 
Sent for 10 cents which amount 
en initial purchase amounting to $1.00. Eend for it TODAY, 

Independent Radio Supply Co. 
3716 W. Douglas Blvd. Dept. R -1 

CHICAGO, ILL. 
"BETTER RESULTS WITH LESS EFFORT" 

will be refunded 

8,41 Orttv 
DADI04s APPARATUS 

and SUPPLIES 
ROSE RADIO SUPPLY 
604 Gravier St., New Orleans. La. 
Send 10c for Latest Catalog 

Panels for Your Set 
Black fiber, 7 x 20 x 1/4, $2.00; suitable fee 
regenerative set. or eut to your size at $041134s 
per square Inch. 
This material Is inexpensive, easy to work and 
takes nice Sniah. 

We pay postage 
ECONOMY RADIO SUPPLIES CO. 

232 Sanford St. East Orange, N. J. 
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100 Articles 
100 Illustrations 

FOR SALE 

AT ALL NEWS 

STANDS 

20c. 
The Copy 

$2.00 
A Year 

Cenada and Foreign 
$2.50 A Year 

SEND 
20c. FOR 
SAMPLE 
COPY 
TODAY 

SEE COUPON BELOW FOR 
SPECIAL OFFER 

..GOCents 

Caer loo 
Illustrations 

DECEMBER 1921 

EDITED BY H.GERNSBACK 

HOW DOES THE HAUNTED 
VIOLIN PLAY ? 

SEE PAGE G4 
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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 December issue now on the 
newsstands contains 48 pages and over 
Too different articles and close to loo 
illustrations, with an artistic cover in 
two colors. Professor T. O'Conor Sloane, 
Ph.D., is associate editor of the maga- 
zine. 

This issue also 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. 

PRIZES 
l This magazine offers a number of prizes, as 

follows: 
$100.00 Household Wrinkle Contest. 
$3.00 for the beet picture of your electrical 

1 
workshop. 

$3.00 for the beet article on Eleo- Tricks, the 
new department. 

$3.00 for the beet "short- ctrcult," the semi - 
humorous department. 

In addition to thin. the magazine pays high 
prices for all electrical experiments, electrical 
articles. etc. 

See Current. issue for Full Details. 

PRACTICAL ELECTRICS CO., 236 Fulton Street, New York 

Inasmuch as the new magazine has 
a circulation of only 25,000 copies, 
we urge you to place your monthly 
standing order with your newsdealer at 
once. Or if you wish, fill out the coupon 
below for your subscription and take 
advantage of our special offer. 

Every issue besides its many other features 
contains the following departments: 

"New Things Electric" 
"Experimental Eleotrics" 
"Electrical Digest" 
"Junior Electrician" 
"My Laboratory" 
"Elew- Trioks" 
"Motor Eleetrioe" 
"Short Circuits" 
"How and Why" 

savers.) 
(Questions and An- 

Make all checks payable to: Practical 
Electrics Co." 

SPECIAL OFFER 
Gentlemen: 

Although your regular price is $2.00 per year, 
you will accept my subscription at $1.76 per year 
(Canada and foreign $2.26) 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.N. 1 -22 JANUARY 31st 
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.-, 
WIRELESS COURSE 

Y 

S. GERNSBACK 
A.LESCARBOURA 
EII.W. SECOR 

EXPERIMENTER PUBIiSHING G0. 

Beautifully Bound 
in Red Cloth 

Gold Stamped 
Size 7x10 inches 

160 Pages 
20 Lessons 

360 Illustrations 
30 Tables 

Price $1.75 

MIN MIMI =OMNI NNW 

PREPAID 

Radio News for fanuary, 

Important Notice 

JUST OFF PRESS: 

10th Edition 
of the well -known 

WIRELESS 
COURSE 

in 20 Lessons 

By 
S. GERNSBACK, H. W. SECOR, 

A. LESCARBOURA 

THIS Course has been considerably revised in order 
that it meet some of the many important changes 

which have occurred in Radio Telegraphy and Telephony 
within recent years. Much valuable data and illustra- 
tions concerning the Vacuum Tube has been added. This 
comprises the theory of the Tube as a detector and as an 
amplifier, and in addition has been included modern am- 
plification circuits of practical worth. Incidentally, 
space has also been devoted to the development of the 
Radio Compass as operated and controlled by the United 
States Navy with its consequent great aid to present -day 
navigation. 

The beginner and general student of radio will find 
this Course of great value in securing the necessary 
fundamentals of a most fascinating and instructive 
vocation, or avocation -as thé case may be. Radio holds 
out considerable inducements as a career. 

OMIll =MD 11. 
THE EXPERIMENTER PUBLISHING CO., Inc. 
236 Fulton Street, New York, N. Y. 

Enclosed find 31.75 in CHECK 
Y. O. for which send me one copy , f 

10th EDITION WIRELESS COURSE POSTPAID. 

1 

1 

1 

Name 

Tuwu 
r 

Address 1 

1 

State I 
1 

THE PUBLISHERS 

The Experimenter 
Publishing Co., Inc. 

236 FULTON STREET 

NEW YORK, N. Y. 
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Have you ever desired to assemble your 
own receiving set? 

With diagrams such as those above, the 
construction is greatly simplified. These 
are but a sample of what is contained in 
our catalogue. No other similar publica- 
tion is as full of detailed information. For 
instance, on page 38 we show the com- 
plete set of connections for the most 
sensitive receiving set known. Complete 
radio telephone circuits with the appar- 
atus necessary for the assembly are indi- 
cated. 

To prevent the Manual falling into the hands of 
those merely curious, we are obliged to stake a 

charge of 25c for it. 

You will receive a coupon receipt, which may be 

applied against future purchases of $5.00 or over. 

Write to 17 Park Place, New York, for WIRE- 
LESS MANUAL No. 13M. 

To keep abreast with the rapid changes 
in radio apparatus, how many cata- 
logues and booklets do you use? 

We have just finished gathering to- 
gether the latest developments in wire- 

less equipment, and now offer you in 

one book the pick of the lines of the larg- 
est manufacturers, with descriptions and 
current prices. 

To the amateur this manual is mccre 

than a catalogue. The first fifty pages 
are devoted entirely to a discussion of 

the subject and contain new and valu- 

able diagrams of both transmitting and 
receiving sets. To the beginner is de- 

voted a number of pages filled with in- 

formation essential to a grasp of the 
science. 

In the five retail Manhattan stores you 
will find the largest stock of radio ma- 
terial carried by any company in the 
country. If you can't come to them 
in person you will find efficient service 
through our Mail Order Department. 
Remember- 

"MANHATTAN -Radio Headquarters" 

MANHATTAN ELECTRICAL SUPPLYCQi11c. 

A National Institution 
New York City: 17 Park Place, 

St. Louis: 1106 Pine Street 
110 W. 42nd Street, 127 W. 125th Street 

Chicago: 114 South Wells Street 
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MR. AMATEUR, TRAIN YOURSELF 
FOR COMMERCIAL WIRELESS 

Complete Your Wireless Education and 
Step Into a Big- Paying Position 

Every Amateur knows that radio is rushing forward, but how many 
realize that they can get into the commercial side of this fascinating 
work by putting the final polish on their wireless education? How 
many amateurs stop to think that the United States is now the radio 
('enter of the world and that it must hold this position? Radio men 
are needed on land and sea. Operators work under ideal conditions. 
dre,s like gentlemen and get big pay with all expenses included. Many 
operators save as much as $100 or more per month. There is oppor- 
tunity to travel and see the world and there is plenty of room at the 
lop in bigger jobs. Within four months from today wouldn't you like 
to be sitting in a big commercial station using a powerful arc or spark 
set- -the kind you have always dreamed about? You can do it. Stations 
are going up faster than men can be trained for them. You can prob- 
ably save more than you earn now. The commercial side -the money 
making side -of radio is easy to master. You simply build up on your 
pres2nt technical knowledge. 

Latest Traffic Regulations 
The National Radio Institute is the largest and best. Its 

course of instruction is easy to understand and it is up- to -the- 
minute. Nothing new escapes the attention of our staff of well - 
known experts. We teach you to handle traffic by the very latest 
methods. Our instructors will instruct you to handle the business 
of the largest stations. Then, there is continuous wave work, 
the latest in wireless. You are not "in the swim" these days 

i! 

C. W. Work -Arcs and Tubes 
unless you know something about arcs and tubes. It makes no 
difference how little or how much you know now, the National 
Radio Institute wonderful Four- Step -Method of teaching wire- 
less will make you a highly -paid operator within four to six 
months. Within that time you can have a knowledge of wireless 
that will make your wireless friends green with envy. And, what 
is more, you can cash in on it. 

You Learn by Practice at Home in Spare Time 
The National Radio Institute Four - Step -Method is practical. 

You learn by doing right at home. Everything is supplied. You 
read, and learn and "do" and learn. You are guided by experts 
who give you individual attention. The very latest developments 

We Supply the Instruments 
(1) The beginner's practice set used 

with our new method of teaching makes 
learning the code easy and fascinating. 
You start right from the bottom and 
build up your speed. More like fun 
than study -like learning to speak in a 
new language. 

(2) The learner's disk transmitter is 
an exclusive feature of the National 
Radio Institute system of training. You 
turn the handle and listen- listen and 
learn. This is part of the second step - 
building up receiving speed. 

(3) The wonderful automatic Natro- 
meter sends messages at any speed from 
five to fifty words a minute. Can be 
regulated perfectly. You just start it 
and listen. It does the teaching. The 
Natrometer is patented and controlled 
by the National Radio Institute. 

(4) Here is the beautiful receiving 
set that is supplied to every student. 
Witk it you listen to the commerce of 
the world. Using it with our instruc- 
tion you learn how to handle "Com- 
mercial stuff ". You pick part of your 
training out of the air. 

brought out by the government departments in Washington are 
passed on to you. When you finish our instruction you will be 
more than an operator, you will be an expert. Step by step, 
you can build up your knowledge easily and quickly. 

FREE BOOK 
Send for a copy of our book "Wireless. The Oppor- 

tunity of Todaj'." It will tell you many things about com- 
mercial wireless that you do not know. .\ro obligation, 
just fill out the coupon and mail it so 
Four copy can be addressed. 

National Radio Institute 
Washington, D. C. 

National Radio Institute, 
Dept. 11, Washington, D. C. 

Send me your free booklet, "Wireless, The Opportunity of Today." 
Tell me about the opportunities open in wireless, about your Institute, and about your Special Limited Offer. 

Name Age 

Address 

City State 

I am interested in a ;ea position. 

fi I am interested in a land position. 
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