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A M A T E U R 

D I V I S I O N 

63 
Cortlandt St., 
New York, N. Y. 11AVEU41 

HAMMAR LUND 
H . Q . 1 2 0 
H O W A R D 

T E M C O 
TRANSMITTERS 
SARGENT MARINE 
P A T T E R S O N 

WORLD'S LARGEST RETAIL RADIO DEALER 
Finest and Largest Display of Amateur Receivers and Transmitters in New York 

SOLE DISTRIBUTORS OF McMURDO SILVER RADIO 

DAVEGA is America's Pioneer 
dealer in HALLIC :RAFTER 

NEW HALLICRAFTER SKY- BUDDY: Full coverage for 10 

meters including Broadcast Band Four Bands Electrical 

Band Spread Full Size Chassis. Complete $29.50 

DAVEGA has the most complete 

Stock of R. M. E. in America 

R.M.E. 70. Latest development of R.M.E. laboratories. One 
of the finest receivers manufactured today by a company known 

for its rigid standards of quality. Now on demonstration at 

Davega. Ready for delivery. 

EASY 
TERMS 

HALLICRAFTER DIVERSITY: 6 Bands covering from 545 KC. 

to 44 MC. and there are 25 tubes in the complete system 

Separate "Diversity Action" meters Average sensitivity of 

better than I microvolt Audio amplifier output of 10 wafts 

(Tuner only 50 milliwatts) Infinite adjacent channel rejector. 

Davega has the largest stock of Hallicrafter 
Receivers and Transmitters in America 

Including the following: 
Skyriders Champion Special 5 -10 

Marine Models Sky Buddy Hallicrafter Transmitters 

R.M.E. 69. A receiver that is praised by engineers, amateurs 
and B.C.L: s throughout the world. One of today's communica- 
tion standbys. 

DB 20 by R.M.E. Signal Am- 510 X Frequency Expander. 
plifier, image rejector guar- Expand your present re- 
anteed to improve any set ceiver into 5 meter recep- 
enormously or money re- fon. Utilizes all present 
funded. power and adds sensitivity. 

R.M.E. Rack panel models. All types in stock. 

ACR -111 COMMUNICATION RECEIVER 
The ACR-I I I employs a single -signa:, 16 -tube Super:: -..etero - 

dyne circuit with two tuned rf. stages, constant -percentage 
electrical band- spread, individual carefully isolated oscil- 
lators, two I.F. amplifier stages, crystal filter, calibrated 
input -signal strength indicator (electron -ray tube), noise 
limiter, noise suppressor, audio driver stages, push -pull 
power -output stage, and an integral power supply. 

SE 
MADE 

FOR . . . $18950 

$1O4so 
DAVEGA-63 CORTLANDT ST. (N.Y. C.) 
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March, 1939 RADIO NEWS 

OUTSTANDING FEATURES 

14 Tubes *5 Band Pre -Aligned 
All -Wave Tuning Unit cover- 
ing 9.25 to 56.5 meters *Better 
than 1 M. V. Sensitivity on all 
Ham Bands *Large 9 in. Lin- 
ear Scale Dial accurately cal- 
ibrated *Flywheel Tuning on 
main and Band Spread Dials* 
"Align- Aire" (Air- Tuned) Coils 
*Built -in Noise Silencer Cir- 
cuit *B.V.O. with Pitch Con- 
trol *3 Gang Precision Tuning 
Condenser *Ceramic- Insulat- 
ed *Mono- Unit -Crystal Filter 
Assembly with Phasing Con- 
trol and Shorting Switch* 
Electrical Band Spread! 

'4'`plil:irái: 

NE W ! 120-PAGE 
COMPLETE 

INSTRUCTION BOOK! 
Easy- to -un- 
derstand the- 
ory and tech- 
nical data, graphs, 
charts, picto- 
rial and sche- 
matic dia- 
grams, align- 
ment data, 
construction- 
al data and 
operating in- 
structions for 
20 new Meiss- 
ner receiver 
kits. Also in- 

formation on adapters, converters. 
At Your Parts Jabber -or order di- 
rect. Address Dept. N -3. Price 50c. 

14 Tube-5 Band 
TRAFFIC MASTER 

Communication Receiver 
Pick up the simple MEISSNER schematic diagram. Get a 
screwdriver. A pair of pliers. A soldering iron. And muster 
up a little patience. In just a few evenings, you'll be listening 
to this most powerful 14 tube, 5 -band Traffic Master Com- 
munications Receiver from any one of the 5 bands! 
And what a receiver! It has every major circuit improve- 
ment known to radio engineers. In sensitivity, selectivity 
and signal -to -noise ratio on the amateur bands, it has no 
peer, even among the finest commercial receivers! 
Dozens of outstanding features (a few of which are listed in 
adjoining column) make it one of the greatest values in 
amateur receivers. See it at your Parts Jobber. Ask for 44- 
page MEISSNER Catalog -or write Dept. N -3, Mt. Carmel, 
Illinois. 

Note. Meissner Kits are available from I to 14 
tubes AC operated, battery operated, etc. 

$81 90 Less Only Tubas and Speaker v Panel and Cabinet Available. 

PIitYllAJl 

5 

MT. CARMEL, ILLINOIS - 

"A FAMOUS NAME FOR TWO DECADES" 
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A Ilia 944 

The Iconoscope and the connec- .1, 

tions to the first amplifier tube. 

The inside of the tele. camera with 
the iconoscope in its proper place. 

The tele- camera is moved around by 
the cameraman by means of a dolly. 

oi 
The second part of the 
modern television stu- 
dent's course of six les- 
sons. Fully describes 
the transmitting end. 

IN THE first article of this series, 
which appeared in the February 
issue, I presented a general, semi - 

technical view of modern television, as 
it stands on the threshold of its intro- 
duction to the public. Frequency chan- 
nels for this new art were covered, the 
reader was introduced to "scanning," 
then the method of minimizing flicker 
and known as "interlacing" was ex- 
plained, and synchronization was 
broken down into its blanking, ped- 
estals, pulses and serrations. You are 
strongly urged, if you missed this first 
installment, to secure the February 
issue for the groundwork laid, upon 
which future discussions will be built. 

Continuing the investigation of tele- 
vision, as it is unfolding today, it seems 
only fitting that the first unit consid- 
ered should be the magical tube that 
most of us now call the Iconoscope. This 
name is the copyrighted term of RCA 
and it appears to have been developed 
from the Greek words "eikon" mean- 
ing image and "scopein" signifying ob- 
servation. It is, of course, one form of 
cathode ray tube; to many it is known 
as Camera Tube, Mosaic Tube or Sig- 
nal- Generating Tube. Farnsworth calls 
his pick -up tube the Image Dissector 
and its construction differs somewhat 
from the more generally -used Icono- 
scope. 

In any parlor or schoolroom conver- 
sation on television, the question is 
asked "How do they get the picture 
into electrical currents ?" The Icon - 
oscope is an amazing satisfactory an- 
swer, open to improvement and devel- 
opment during the next few years, but, 
right now, a fascinating result of mas- 
ter research and laboratory work. Fig- 
ure 3 of the first article gave the 
reader a very general idea of the con- 
struction of cathode ray tubes, but 
now, for the more detailed discussion, 
Figure 6 is presented. 

The Iconoscope's two main parts are, 
first, an electron gun contained in a 
long, thin tubular neck, the throat of 
which opens into a rounded square 
bulb, and, second, the mosaic which is 
a thin square plate within the bulb. 
The tube containing the electron gun is 
so placed that its axis is 30 degrees 
below a line drawn straight out from 
the center of the mosaic. This con- 
struction makes it possible to focus an 
image, through a lens, squarely on the 
mosaic. The coils from which four 
leads protrude, shown around the neck 
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IC ICO1NOSCOI E 
By M. W. THOMPSON 
Television Engineer, Chicago, Illinois 

There is not anything as unusual as the method used 
to convert a picture into electrical impulses by the 
Iconoscope. It has been rightly termed, modern magic. 

of the Iconoscope, are the deflecting 
yoke, by means of which the electron 
beam is made to scan the mosaic. 

Figure 7 depicts the construction of 
the electron gun, that part of the 
cathode ray tube which handles the 
generation, concentration, control and 
focusing of the electron beam. At the 
left end is a heater of the usual type, 
contained within an electron- emitting, 
flat -topped cathode. In the center of 
the flat top is a spot of oxide prepara- 
tion. While frequently termed a "grid" 
the control electrode takes the form of 
a short metal cylinder in which is a 
flat disc with a small opening at its 
center. This control element is kept 
at a negative potential relative to the 
cathode, which has the dual effect of 
limiting electron emission around the 
edges of the flat top of the cathode and 
tending to concentrate emitted elec- 
trons in the center. 

The longer cylinder, identified as the 
"Accelerating Electrode" (o f ten 
termed the 1st Anode), is made very 
positive to both the cathode and grid. 
The first action of this element is that 
its electrostatic field "reaches into" the 
opening in the grid disc and draws the 
electrons into a beam. This electrode 
may, apparently, have either one, two 
or three discs; in the published papers 
of Messrs. Zworykin, Maloff and Ep- 
stein, all three types may be found. 
Its further action is to accelerate the 
motion of the electrons, narrow the 
diameter of the beam, and throw the 
stream (at its further end) into an- 
other electrostatic field. 

While the Accelerating Electrode 
and Focusing Electrode No. 2 are con- 
nected together, and are therefore at 
the same potential, it should be noted 
that Focusing Electrode No. 1 is inter- 
posed between them and is at a differ- 
ent potential. There thus will be an 
electrostatic field affecting the beam 
as it progresses from the Accelerating 
Electrode into Focusing Electrode No. 
1, and another acting upon it as it 
passes from this latter electrode into 
the zone of influence of Focusing Elec- 
trode No. 2. 

These electrostatic fields have been 
so developed that they focus the beam 
to a spot of the desired size on the 
mosaic. The lines of force of these 
static fields will force the electrons 
toward the axis, overcoming the natu- 
ral tendency of electrons to repel each 
other. The action is very similar to 

7 

The Empire State Bldg. transmitter 
control panel is very complicated. 4' 

Pres. David Sarnoff (c) of RCA opens ,r 
the 1939 N. Y. Television Programs. 
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Early form of synchronizing panel used in New York. 

Latest form of the same synchro- 
nizing generator developed by RCA. 

the focusing of light 
rays with optical 
lenses. The beam 
can now be visual- 
ized as an extreme- 
ly fine, high pres- 
sure stream, c o n- 
trollable as to di- 
rection, and with 
its negatively - 
charged particles 
moving with veloc- 
ity of the order of 
30,000 miles per sec- 
ond. 

The mosaic upon 
which the image is 
directed by an opti- 
cal lens, and over 
which the beam is 
moved in scanning, 
is to me one of the 
finest results of pa- 
tient research a n d 
development t o be 
found in either ra- 
dio or television. 

To analyze its 
construction, let us 
consider, first, a 
sheet of very thin 
mica, perhaps four 
inches square. On 
one side of this mica 

we deposit millions of little globules 
of silver, each one separate from the 
others, a unit in itself. Just how this is 
done at present its makers do not re- 
veal, but comparatively recent models 
were made by evaporation of silver ox- 
ide in a vacuum, then heat -treating 
to remove the oxygen content. 

The material which makes the tiny 
globules photo- sensitive is known as 
cesium. It is introduced into the oper- 
ation either while removing the oxide 
or shortly thereafter. Each little bead 
now possesses the property of emit- 
ting electrons, the rate of emission 
varying with the amount of light 
reaching it. If now, on the reverse 
side of the sheet of mica, we place 
a conductive metallic film, we will 
have millions of little condensers ex- 
isting between this sheet, known as the 

Fig. 9. Keystoning effect. 

signal plate, and the multitude of glob- 
ules forming the mosaic. 

While our silver was deposited so 
finely that there will, very easily, be 
something like 67,500,000 minute dots 
of photosensitive material on the mo- 
saic, we are going to consider these in 
groups of 300, and each 300 will be a 
picture spot, or unit. This number is 
arrived at because we are going to 
have 411 active lines vertically (of our 
441 -line scanning), and about 547 units 

NATO mW Kccetanóóoa ELECTRON 
uc°iw%x 

tu,TaotNOl) .o .f 

Fldljrloi )e% 
1'.0 

cr.T.00t .oms.c LEMON ROI 

Fig. 7. Cutaway of an electron gun. 

LINE I 

LINE 2 

CESIATED 
SILVER BEADS 

LINE 3 

LINE 4 

LINE 5 

SCANNING 
BEAM ì 

MICA 

SIGNAL 
PLATE 

TO GRID OF 
!STAMP 

Fig. 8. Iconoscope mosaic, magnified. 

horizontally in each line, which means 
that our mosaic is to be considered as 
225,000 scanning spots. If 67,500,000 
be divided by 225,000 we have about 
300 silver dots per unit. 

The mosaic is now placed in the 
evacuated glass bulb of the Iconoscope, 
so that it is at right angles to the light 
striking it from the lens through which 
the image is secured. The sensitized 
surface faces the image to be tele- 
vised; on the reverse side of the mica 
sheet a connection is made to the me- 
tallic surface and brought out through 
the glass bulb. Figure 8 is a cross sec- 
tion of a mosaic and signal plate, 

CAMERA 

B M 
atirrr-:3 

COAXIAL 

R 

Telecaster block diagram. 

highly magnified, and including a 
height sufficient for five scanning lines. 
As drawn, only seven or eight silver 
beads are shown per horizontal line, 
although this would actually be 17 or 
18 for a 300- beads -per -unit mosaic. 

While a long and very detailed tech- 
nical treatise could be written on the 
subject of cesiated silver under bom- 
bardment, and the secondary emission 
of electrons, it should be sufficient, for 
a semi -popular outline on television, to 
sum up the activity on the mosaic as 
follows : The scanning beam from the 

(Televise further on page 64) 

IMAGE 

SIGNAL 

LENS 

rdSiF TO IST AMP 

SCANNING BEAM 

DEFLECTION COILS 

Fig. u. The Iconoscope, explained. 
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The receiver uses only une tuning and one volume control. 

An extremely versatile 

receiver for every type 

of out -door sportsman. 

The homing device will 

be described next month. 

by .JOIIN X. UTLEY 
Talkeetna, Alaska 

A Sportsman's Special 
Receiver 

rF a direction finder is to be a 
I flexible instrument, certain re- 

- L quirements must be met which 
wi I allow its use in the many applica- 
tions to which it may be put. The past 
several years has seen a marked de- 
crease in the physical size of the broad- 
cast receiver which was made possible 
by developments in vacuum tubes and 
associated equipment. Inasmuch as 
this instrument is designed to cover a 
wide range of applications, it may be 
used to advantage on water craft, by 
hikers, in planes and wherever it may 
be carried. The receiver operates from 
dry batteries and uses a series of mid- 
get tubes that operate with a mini- 
mum of plate and filament voltage so 
that the batteries will give many 
hours of service before it becomes nec- 
essary to replace them. 

In the design of this unit, much 
thought was given to the circuit. At 
first it was felt that the super -het 
would give the best performance but 
unfortunately the tubes that offered 
the most in compactness were not 
available in the mixer types or the 
duals. Added to this, was the fact that 
a wide range of frequencies had to be 
covered and the additional coils re- 
quired by the super would increase the 
size of the completed unit. 

Several tuned -radio- frequency cir- 

cuits were tried in order to determine 
whether or not they would provide the 
desired results. The performance of 
the final hookup was excellent and 
further design brought out the fact 
that if a small amount of regeneration 
were used, and if the detector was pre- 
ceded by a stage of r.f. there would be 
more than sufficient sen- 
sitivity to do a good job 
of receiving weak sig- 
nals. As far as the av- 
erage constructor is con- 
cerned, it will be much 
easier for him to build 
a t.r.f. unit from scratch 
than a super, as the 
problem of exact track- 
ing of the tuning cir- 
cuits is far simpler to 
adjust. 

By keeping the num- 
ber of tubes down to a 
minimum, and by using 
efficient ones that oper- 
ate on low current drain 
it is possible to build a 
direction -finder that 
really gives a good ac- 
count of itself, but is 
light and efficient. 

The frequency range 
is from 175 to 3500 kilo- 
cycles. This covers the 

9 

various beacons: the complete broad- 
cast band and the amateur, police and 
certain aircraft frequencies. By in- 
cluding these ranges it is possible to 
find a known station at almost any 
hour of the day or night. Therein lies 
the receiver's value to the hiker, hunts- 
man, aviation enthusiast and yachts- 

The ea,) arrangement of the part, -Iron', rlc:ui,. 
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The placement of the component parts. 

man - in fact any out -door man. 
Construction 

A standard 60 ma. pilot light makes 
an excellent fuse to protect the tubes 
of the receiver in case of shorts. Since 
the filaments run at 1.5 volts Ca .03 
amperes, they can be "blown" easily 
should the 90 volts of "B" be applied 
to the wrong tap. The 4 tubes draw 
120 milliamperes or twice what the 
"fuse" will use. It is well to caution 
the constructor against doing any 
soldering or in making any adjust- 
ments while the receiver is turned on. 
The filaments of vacuum tubes of such 
low current consumption are, of neces- 
sity, quite fragile and therefore can- 
not stand an overload for even a sec- 
ond without burnout. 

It is best to use a vernier type of dial 
on a receiver of this type as logging 
and marking is made easier as well as 
permitting a given setting to be kept 
on the dial for accurate adjustments, 
especially if there is vibration. The 
dial is mounted on the cabinet before 
the chassis is placed in position. The 
shaft comes through the dial bushing 
and the set screw is then tightened. 
The metal shaft cover may then be 
snapped in place which covers the end 
of the shaft. 

The openings for the four tube sock- 
ets are each of i" diameter. It is not 
absolutely necessary to adhere to the 
layout shown as long as the respective 
leads are kept short. Different sizes 
of variable condensers will require a 
variation in the final layout used. 

Substitutions may be made in the 
variable condensers as long as the ca- 
pacity is correct for the particular 
coils used. 

The following controls are all 
mounted on the chassis with extra 
mounting nuts so that the entire set 
may be removed and the controls left 
intact : band -switch, on -off switch, 
phone jack and the r.f. gain control. 
These extra nuts also serve to hold 
the chassis within the cabinet. 

Be sure that the 
speaker comes right up to 
the opening and fits 
snugly. Metal straps may 
be formed to hold the bat- 
teries in place after they 
are placed in the box and 
they should not be per- 
mitted to come in contact 
with any of the terminals 
which might cause a short 
circuit. 

The complete receiver 
and its associated batter- 
ies are mounted on one 
chassis which measures 7" 
x 7" and is a standard size 
carried by all the jobbers. 
The metal cabinet is 73," 
square and is supplied 
with a hinged cover and 
removable bottom plate. 
Provision for the loop an- 
tenna is made by mount- 
ing a three -way jack in 
the cover. This permits 
the loop to have a free 
swing and at the same 

time provides the required contacts to 
be made to the primary of the antenna 
coil. 

In order that full advantage may 
be taken of the tubes, it is necessary 
that all of the gain of each tube be 
used to best advantage. The screen 
voltage applied to the tubes serves as 
an effective means of controlling both 
the volume and sensitivity at the same 
time. The plate voltage used will pro- 
vide good room volume on local sta- 
tions with the midget output pentode 
used. A phone jack is included for re- 
ceiving weak signals. 

The sockets should be mounted first 
and one side of each filament con- 
nected to ground or chassis. Inas- 
much as these tubes do not use the 
standard type sockets, the connec- 
tions should be studied carefully be- 
fore wiring. It will be noted that the 
plate lead on the two screen -grid 
tubes is at the top cap in the same 
manner that the conventional grid 
leads are made. 

The filament glow is so low that 
it may not be seen in normal room 
light, so observations should be made 
in darkness. The two 45 volt B bat- 
teries are mounted in the cabinet with 
the two 1'/: volt portable A cells along 
the back part of the chassis. Instead 
of using a small C battery, it was 
thought that if an extra cell were in- 
cluded and used for this purpose that 

when the A battery became low in 
service, the two cells could be changed 
and the old cell used as the C battery. 

In order to prevent the screen con- 
trol from drawing current from the 
batteries it is necessary to break the 
connection to the B supply by means 
of one section of the two -section 
switch. The filaments are lighted also 
when the switch is in the "on" position. 

Padding condensers are needed to 
track the circuits properly over the 
entire range and these are mounted 
across the coil sections. The capacity 
of these condensers is 15 mmf. 

The audio choke shown in the illus- 
tration is wired in the plate circuit of 
the detector tube, and more gain and 
better fidelity are realized when this 
method of coupling is used. It is neces- 
sary that one stage of amplification be 
used ahead of the output tube, and a 
Hivac type HD is placed in this po- 
sition. 

A 3" Utah permanent- magnet dy- 
namic speaker mounts in the cabinet 
with a baffle -plate of cardboard ce- 
mented to the inside of the metal box 
to assure a tight fit and at the same 
time provide an additional baffle for 
the speaker. The cone should be pro- 
tected by a piece of window screen or 
wire mesh. A universal output trans- 
former to match the speaker used is 
mounted underneath the chassis. The 
secondary is provided with six lugs so 
that impedance matches can be made 
to different values of voice coil loads. 
The two lugs used on this set are num- 
bers 2 and 4 and offer a 15,000 ohm 
primary to 3 ohm secondary load to 
be had which is proper. 

It is very important that the leads 
be kept very short in the various 
tuned circuits as the tubes themselves 
are not shielded, and the plate leads 
are unusually long on account of corn- 
ing from the top rather than the bot- 
tom of the tube. Although the use of 
regeneration is very helpful in a corn - 
pact set of this kind, it should be ob- 
tained in the operation of the receiver 
and not from long leads or other 
causes of interstage or other circuit 
coupling. 

A regenerative effect may be had by 
placing a small capacity between the 
plate and grid of the detector tube if 
trial shows that it is desirable. 

The receiver is tuned for normal 
broadcast reception by using the regu- 
lar antenna and ground. Later on the 

(Tune in on page 50) 

The circuit diagram of the versatile Sportsman's Special. 
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Sirr I e 
otary Beam 

Set 16' above ground the beam is very effective. 

3 DST beam antennae which 
have high gain are of such 
dimensions that the average 

amateur has difficulty finding the 
available space for their erection. Be- 
sides, these are for the most part uni- 
directional or at the best bidirectional, 
which means only point to point con- 
tacts and necessitates more than one 
antenna for even one band. For high 
frequency operation the best proposi- 
tion for the average amateur appears 
to be a rotary beam antenna which has 
high gain. 

A number of rotary beam antennas 
for 14 and 28 mc. have been investi- 
gated (sec footnote) with the idea of 
finding a system that would give a 
high gain and warrant its cost. How - 
ever, it was found that very few gave 
high enough gain and most all of them 
had faults which principally centered 
on (1) method of coupling the feed- 
ers which prohibits continuous rota- 
tion, (2) cumbersome or large struc- 
ture and (3) relatively small gain over 
a single dipole. The only system in- 
vestigated that came close to filling 
all the conditions is that described by 
the Whitney's s but their system of 

11 

n 28MC 
By A. ll. ü F.ICJI E17sIt 

Wßl'1IT 
New Kensington, Pa. 

This beam uses the feed line as a 
support and can be turned through 
a 360° circle without difficulty. 

coupling the 
feeders was both 
costly and cum- 
bersome. 

If sufficient 
gain is to be ob- 
tained it is al- 
most necessary 
to use a dipole 
with at least a 
reflector and di- 
rector, which 
gives a gain of 
about 4.5 db. 
over a single di- 
pole. This is suf- 
ficient to war - 
rant its construc- 
tion. In order to 
get the max- 
imum gain 
Brown 12 shows 
that the spacing 
of the elements 
should be be- 
tween 1/8 and 
1 /10 wavelength. 
This is explained 
more simply by 
Kraus10 and 

Smith.11 unfortunately, a change in 
impedance takes place when the ele- 
ments are brought that close together 
and the value usually associated to 
the center of the antenna decreases 
from the usual 72 ohms to as low as 
14 ohms. If close spacing is used to 
get maximum gain the problem of 
matching impedances becomes very 
difficult. However, when the elements 
are spaced a 1/a wave or more apart 
the impedance is 72 ohms and the loss 
in gain is only about .5 db. This re- 
duction in gain would not be noticed. 
It was decided after much labor to ad- 
just the elements so as to have this 
impedance. 

Previous work on coaxial cable gave 
me the idea of using a mast of alu- 

1. M. P. Mims-Q.S.T. Vol. XIX. No. 12. page 
12. "The All.Around 14 Mc. Signal Squirter." 

2. H. J. Breuer- Q.S.T. Vol CX Vo. 4, page 
28. "A 23 Mc. Rotar Beam." 

3. William Fritz -Q.S.T. Vol. XXI, No. 6, 
page 50. "A Simple and Inexpensive Rotary 
Beam Antenna for 28 Mc." 

4. John L. Reinartz- Q.S.T. Vol. XXT, No. 10, 
page 27. "Half-Wave Loop Antenna.' 

5. Burton T. Simpson -Q.S.T. Vol. XXI, No. 
10. page 29. "A Square 'Signal Squirter' for 14 
Mc." 

6. 
page 
With 

minum tubing as the main support. 
This tubing, with another tube run- 
ning coaxially through it, smaller in 
diameter and insulated from it, would 
also act as a coaxial feeder. The 
mast, then having an impedance of 72 
ohms, could be coupled directly to the 
antenna system which is mounted at 
the top on a superstructure rigidly 
fastened to the mast. Connections, 
through sliding contacts at the base of 
the mast, to similar but smaller coax- 
ial line would couple the transmitter 
very efficiently. This system will fill 
all the conditions required as stated 
before. 

Coaxial Line -Maöt 
To calculate the sizes of tubing to 

be used for the mast, a number of con- 
siderations must be taken into account. 
Besides the impedance, the wind veloc- 
ity usually encountered, weight of su- 
perstructure and length of tubing to 
be used must be considered so that a 
good stiff breeze wouldn't put a perma- 
nent kink in the mast. These factors 
can be easily included in the calcula- 
tions after certain conditions are de- 
cided upon by the use of common 
mechanical engineering formula for 
bending moments. 

It was found that a 1.5 inch alumi- 
num pipe (I.P.S.) would be large 
enough for average conditions. By 
using a .5 inch aluminum tube for the 
inside conductor the mast would have 
an impedance of 72 ohms. The mast 
can be any length provided an ade- 
quate brace or support is placed at 
least 12 feet from the top. The main 
bearing and bushing on which the 
whole structure rests are at the lower 
end of the mast. If they were placed 
at the top support, the holes, into 
which the set -screws are placed, would 
weaken the structure at the point 
where maximum stress occurs. 

The length of the inside conductor 
is cut slightly longer than the outer 
conductor so that it extends about 2 
inches at either end. This provides a 

7. John D. Kraus -O.S.T. Vol. XXII. No. I. 
page 21. "Directional Antenna With Closely. 
spaced Elements.' 

g. I.. H. and C. \V. \fhitney- Q.S.T. Vol. XXII. No. 5. page 20. "New Ideas to Rotatable Antenna Construction." 
9. Don C. Wallace- Q.S.T. Vol. XXII. No. 7, 

page .32. "A Ten -Meter Rotatable Alfred Beam." 
10. John D. Kraus- RADfO, June 1938, page 

15. 'The Flat Top Beam." 
11. \V. W. Smith -RADIO, June 1935. page 

38. "Practical Design of Close- spaced Unidiree. 
C. 
25. 

W. Lugar-Q.S.T. Vol. XXI, No. 12, 
"A Rotary Spider -Web Loop Antenna 

tional 
12. 

Arrays." 
George 

Reflector." 1937. page 94. 
H. Brown -IRE Pro.., January "Directional Antenna." 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


12 

The radiator center connection. The thin stub connects to the top of the feeder. 

means for connecting the antenna at 
the top and the sliding contacts at the 
bottom. These contacts are made of 
springy aluminum sheet (17ST) and 
are about % inch wide and 6 inches 
long. They are supported on stand- 
off insulators near the base of the 
mast. 

The inside conductor is insulated 
from the outer tube by means of spe- 
cial molded Lucite spacers. This ma- 
terial is a special thermoplastic having 
exceptionally good properties at high 
frequencies and is used in a number 
of applications where high strength, 
zero water absorption and high dielec- 
tric strength are needed. These spac- 
ers were molded for me by R9 Crystals 
Arnold, Pa. and can be obtained at a 
reasonable cost. They have an out- 
side diameter of 1.6 inches and a hole 
through the middle of .5 inches. They 
are spaced about 2 feet apart and ce- 
mented to the inside conductor with 
Lucite cement. Special end over-lap- 
ping spacers were also molded to fit 
over the ends of the outer conductor 
and act as support for the inside tube 
as well as to prevent entrance of wa- 
ter. The construction of the mast 
showing the spacers and end overlap- 
ping insulators is shown in the figure. 

The mast is rotated as a whole by 

means of a small electric motor cou- 
pled through a suitable speed reducer 
mounted near the base of the mast. 
This keeps the 110 volt line away from 
the radiating elements. Its proximity 
to the coaxial line does not affect its 
(coaxial) characteristics as the outer 
conductor is usually grounded. If the 
mast is mounted on top of the shack 
the tubing could be run through the 
roof and rotated by hand very easily 
since the whole structure does not 
weigh more than forty pounds. 
Construction of Superstructure 

The superstructure must be made as 
light and sturdy as possible because 
any additional weight or bulk will ne- 
cessitate a larger mast. The support- 
ing structure is made up of two pieces 
of 1 x 2 inch pine 21 feet long. These 
pieces are separated 12" apart and 
held in place with wooden blocks 
spaced 4 feet apart. This makes a 
fairly rigid and light structure and 
doesn't offer very much wind resis- 
tance. Stand -off insulators are 
mounted on blocks to support the ele- 
ments. Putting the insulators close to 
the center of the elements reduces the 
losses usually encountered if they were 
placed further out toward the ends. 
The method of mounting the tubing to 
the insulators is shown. The reflector 

and director are 
mounted at the 
ends of the su- 
perstructure and 
the antenna i s 
mounted 8 feet 6 
inches in front of 
the reflector (for 
29.0 mc.). 

It is expected 
that with such 
close spacing of 
the insulators it 
would cause the 
aluminum tubing 
to deflect down- 
ward at the ends. 
It was found that 
by using inch The special beads make fine coaxial feeder -support. 

tubing with only 1116 inch wall thick- 
ness and made of 17ST aluminum al- 
loy a deflection would occur of only 1 
and 3, inches. This slight amount can 
be corrected by slightly bending the 
tubing in the opposite direction before 
mounting. This tubing has sufficient 
strength and flexibility to withstand a 
50 mile an hour wind without putting a 
permanent bend in it, but would sway, 
of course at such velocities. This is not 
considered serious. The length of 
these tubes are cut slightly less than 
the lengths specified in the Handbook. 
Larger telescopic tubing fitted in the 
ends are used to make the final ad- 
justments. The best way to fasten the 
tubes to the insulators is by means of 
clamps made of aluminum sheet bent 
the diameter of the tubing. Do not 
drill holes through the tubes as that 
materially weakens them. 

Adjustment Procedure 
The antenna, reflector and director 

are adjusted to give the maximum ra- 
tio of forward to backward radiation. 
A field strength meter or a friend ama- 
teur living about a mile away having a 
receiver equipped with an S meter is 
almost necessary to determine the re- 
sults of the alterations. 

When the beam is all set up and the 
transmitter coupled to it through the 
transmission line the field strength 
meter is placed in front of the director 
element about a hundred feet away. 
The meter is adjusted to give about 
half scale reading and after once set 
it should not be changed. 

With the reflector and director ad- 
justed lengths, 
the antenna is adjusted by sliding in 
or out the small tubes in the end until 
the final amplifier plate current is the 
highest. The small tubes in the re- 
flector are then adjusted to give the 
highest reading on the field strength 
meter. A small r.f. meter or flash 
light bulb coupled across the center of 
the reflector will be some help. The 
proceeding adjustment should corre- 
spond to the maximum indication on 
the r.f. meter. This will also reduce 
the amplifier plate current, so the an- 
tenna is readjusted to give the maxi- 
mum reading and the reflector is again 
readjusted. The director is then ad- 
justed to further increase the signal 
in the forward direction. Any change 
in this element will of course upset the 
balance of the other adjustments and 
they must be corrected but these 
changes are very slight. The main 
thing is to have the antenna properly 
adjusted so that no standing waves ap- 
pear on the transmission line. 

Constructional Changes for 
Maximum Gain 

If maximum gain by closer spacing 
of the elements is desired there are 
two methods that can be used without 
altering the construction materially. 

In the first method the mast dimen- 
sions are kept the same as given and 
a proper match of impedances is made 
by inserting a small coil in the center 
of the antenna and tapping the mast 
line to it on either side of center. 

The other method necessitates 
(Pse QSY to page 57) 
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AS I 
SEE IT! 

By .10111 F. HIDER 
Dean of the Servicemen 

We take pride in presenting the 
first of a series of exclusive 
articles dealing w i t h the serv- 
iceman and his unique problems. 

Voltmeters 
CERTAIN changes are due in the 

contents of service manuals re- 
-% leased by some of the receiver 

manufacturers. These changes relate 
to the operating voltages. No doubt 
upon hearing what these changes will 
be, certain people will raise a clamor 
on the grounds that we have a per- 
sonal axe to grind. Frankly, this per- 
sonal business is just so much bunk. 
There is nothing personal in the sug- 
gestion, because one particular set 
manufacturer, realizing the value of 
actual operating voltages at the vari- 
ous tube elements in a radio receiver, 
has time and again published such in- 
formation in their manuals. I am re- 
ferring to RCA. Now it is a matter 
of bringing this point to the attention 
of the other set manufacturers in the 
hope that future voltage tables given 
in service manuals will show the ac- 
tual d. -c. operating voltages and NOT 
the measured voltages. 

In the past it has been customary, 
due perhaps to the nature of the meas- 
uring devices, to quote measured val- 
ues of voltage, as for example with a 
1000 ohms -per -volt meter. Does it not 
seem somewhat strange to quote a 
measured d. -c. voltage of 50 volts, 
when actually 145 volts or even more 
exists at a tube plate or screen ? We 
appreciate the fact that the majority 
of voltage measuring devices in use 
are those which cannot establish the 
actual operating voltage at a tube's 
elements in high resistance circuits. 
That, however, does not mean that the 
practice should be continued. 

In order that effective servicing and 
positive identification of defects be ac- 
complished with greatest ease, d. -c. 
voltmeters intended for service work 

The author, well -known John F. Rider 

should be capable of measuring the 
actual operating d.-c. voltage. This 
means that instrument manufacturers 
will have to produce d. -c. voltmeters 
which will indicate such voltages in 
high resistance circuits and service- 
men will have to discard the 1000 
ohms -per -volt meter. 

Take one concrete example, the grid 
bias voltage applied to output tubes. 
The majority of the receivers made 
during the past few years employ re- 
sistance coupling to this stage. The 
bias is secured from the cathode cir- 
cuit or from the power supply and 
applied to the control grid. Does it 
make sense to check the cathode volt- 
age or the voltage across the power 
supply voltage divider and then hope 
that this voltage is present at the tube 
grid? Not by a long shot. If the 
voltage is applied to the control grid, 
it should be measured at the control 
grid. 

To assume that the correct voltage 
exists at the control grid just because 
it is correct at the cathode or at the 
power supply voltage divider is taking 
too much for granted. Altogether too 
many chances for incorrect bias volt- 
age at the control grid exists in mod- 
ern receivers. Resistance measure- 
ment means nothing in this case be- 
cause a leak of several million ohms 
across the coupling capacity in such 
circuits will change the control grid 
voltage by as high as 25 to 50 per cent. 
Positive identification of such coupling 
capacity leakage is possible without 
first removing the coupling condenser 
by using a voltmeter which measures 
the actual operating voltage at the 
control grid. 

This is not the only example. I can 
quote many more, but I do not think 
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it necessary. It's plain common sense 
to understand the need for an instru- 
ment which will measure the actual 
operating d. -c. tube potentials without 
misleading the man who makes the 
test. It's also reasonable to criticize 
a measurement of 10 or 20 volts on the 
500 -volt scale of an instrument. There 
should be no need for such measure- 
ments in these modern times. Test 
instruments design must keep pace 
with receiver design and servicemen 
must appreciate the need for and pur- 
chase such equipment. 

Some manufacturers raised the sen- 
sitivity of their d. -c. voltmeters, but 
not high enough. There is no reason 
why d. -c. voltmeters should not have a 
sensitivity of several hundred thou- 
sand ohms -per -volt and even more. I 
cannot speak officially, but I feel that 
in time to come receiver manufactur- 
ers will discontinue the practice of pre- 
senting service data in such form as 
to foster servicing methods which are 
not consistent with the modern design 
of their receivers. 

A Machine That Talks 
WHERE does not seem to be any 

limit to what the Bell Telephone 
Labs cannot do. On the 5th of Janu- 
ary, 1939, in Philadelphia, a woman 
seated at a table provided with two 
sets of small black and white keys, 
eleven in all, made a machine talk. 
These eleven keys controlled a num- 
ber of oscillating circuits. As the va- 
rious keys were depressed words issued 
from the instrument and the spoken 
voice was created by electrical means. 
Not only were female and male voices 
created, but words in all languages 
were audible. As a matter of fact 
tongue -twisters in any language were 
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produced with equal facility, with any 
inflection,desired and requested by the 
audience. 

Words consist of certain frequencies 
in a certain harmonic relation and 
with a certain amplitude relation. 
These oscillators generated the fre- 
quencies and they were combined in 
such manner as to produce not only 
words but actual sentences. 

The device is called a Voder, which 
is an abridged term derived from the 
three words "voice operation demon- 
strator." Not only will it produce 
sounds of the human race, but animal 
sounds as well. 

Maybe the day is not far distant 
when such an instrument may enable 
an individual who has lost the power 
of speech to occupy his normal role in 
the daily course of human relations. 
And it is not too far fetched to imagine 
that such a device will be manufac- 
tured for such a purpose and that the 
specialized serviceman may find an- 
other field. 

Service G tees 
HERE is a sweet problem for some 

of the servicemen of the world: 
What about this guarantee situation? ... What does it mean? ... What 
can a serviceman do when he knows 
that the customer is wrong in demand- 
ing that a receiver be repaired for the 
second time when the second defect 
has no bearing upon the first which 
was repaired and the work guaran- 
teed ? 

I admit that I have no solution to 
offer, that is when I consider all of the 
ramifications of the problem. On the 
one hand the serviceman wishes to 
keep the customer's good will; on the 
other hand he must of necessity take a 
loss on the job. If he takes a loss, 
what assurance does he have that he 
will again find the opportunity to make 
up that loss upon the same customer? 
The customer may move out of the 
neighborhood. 

The customer knows nothing about 
radio. How can the serviceman con- 
vince him of the fact that the second 
defect is not related to the first? 
Should the serviceman identify the va- 
rious parts which have been replaced 
and the exact nature of the repair? 
Should the serviceman return the de- 
fective parts to the customer ? Should 
the serviceman identify the parts re- 
placed in the receiver? 

One thing I feel certain of, the 
blanket guarantees now being given 
by service organizations are wrong. ... How can a shop advertise a year's 
guarantee and offer that guarantee on 
a receiver which is 5, 6 or even 8 years 
old? What is the guarantee on the 
replacement parts which were used in 
the repair? ... Is there a guarantee 
on such replacement parts? 

Does it mean anything to guarantee 
the work done ? ... How can it be 
identified to a person who knows noth- 
ing about radio? ... Does such a 
guarantee afford any protection to the 
customer ? ... To the serviceman? 

(Continue on page 58, please) 

by W. 
FOR the first part of January and up 

to the time this column went to 
press, television in the eastern part of 

the United States was marking time. After 
many personal interviews. with a bit of in- 
formation here and a word dropped there, 
this reporter found that video activities 
were in general, being held under wraps, 
in other words, toned down, only awaiting 
the advantageous moment for the introduc- 
tion of the particular advancement or in- 
strument. 

Naturally, the lack of scheduled pro- 
grams is a drawback to the complete situa- 
tion, but this is only a temporary condition 
and there is a rumor that one of the chains 
will put on a series of television transmis- 
sions as a rehearsal to the regular sked to 
take place with the opening of the World's 
Fair. 

Behind the scenes the National Broad- 
casting Company and the Columbia Broad- 
casting System are working no -end on 
their latest transmitters, new antenna sys- 
tems, etc. and the receiver companies and 
parts manufacturers are not sitting idly by, 
no sir, you will read in this column about 
the latest RCA cathode -ray tubes with the 
white screen, a new DuMont "Aquarium" 
set with a 14 inch tube, and the Andrea 
16 -tube picture and sound receiving kit. 
Also, there is the NBC announcement on 
the appointment of Miss Thelma A. Pres- 
cott who is to handle the interests of the 
feminine video fan. This brings up the 
thought that when television is on a regu- 
lar schedule, there should be a much greater 
number of female sight and sound fans over 
the other gender. Why? Because it would 
appear that television holds the greater pos- 
sibilities for them, the pre -view of a Paris 
hat or a gown, a new dance step. a digest 
or sketch from a new play, a front row 
seat at a smart social event, etc. However, 
when a championship boxing match is tele- 
cast, well, that's something else again. 

NBC Looks to the 
Women's Interest 

ELEVISION'S first woman program 
director. Miss Thelma A. Prescott, has 

been added to the staff of NBC to represent 
the feminine interest in the new art. The 
new tele- director's job will be to produce 
fashion shows and other programs appeal- 
ing primarily to women. 

Mr. Thomas H. Hutchinson, director of 
television programs for NBC, states that 
the addition of Miss Prescott rounds out a 
small but competent staff that has been pre- 
paring for two years for the inauguration 
of a public television service. "When NBC 
television goes on the air regularly next 
spring. we shall appeal to as wide an audi- 
ence as possible. Because of Miss Pres- 
cott's academic training and subsequent ex- 
perience in art fashions. journalism and 
photography, we feel that she will be par - 
ticularly competent in staging programs of 
unusual appeal to women." 

Low Price Kit for the 
Experimenter 

MR. ANDREA of the Andrea Radio 
Corporation recently stated that it 

was the set -builders and servicemen who 
led the parade for radio broadcasting back 
in 1923 and he believes it will be this same 
group who will form the nucleus of the 
audience for the new video art. This com- 
pany, therefore. is making available the 
table model KT -E -5 television receiver in 
kit form. as shown in the accompanying 
illustrations. 

It is a sixteen tube outfit, employs a 5 

C. DORF 
inch short -neck cathode -ray tube and it is 
supplied with complete step -by -step assem- 
bly instructions. There are six controls, 
three to regulate the sound and the re- 
maining three to adjust the position, bril- 
liance and contrast of the images. Pro- 
duction is well along on this kit and it is 
set for delivery this month. [See page 34. 
Ed.] 

Two New White Screen 
Kinescopes 

RCA just brought out two new electro- 
static- reflection type television tubes 

which feature a white fluorescent screen. 
They are types 906P4 and 1802I'4. The 
first is a 3 inch tube designed primarily for 
use by amateurs and experimenters for the 
reproduction of experimental television pic- 
tures. It can also be used for oscillo- 
graphic applications. Heater voltage 2.5 
volts. heater current 2.1 amp. and high 
voltage electrode 1500 max. volts. The type 
18021-'4 is a 5 inch tube to provide excellent 
quality television pictures. The heater 
voltage of this number is 6.3 volts, current 
0.6 amp. and anode No. 2 voltage max. 
2000 volts. 

More Truth Than Poetry 
NOR- that television is about to make 

its bow to the American public. un- 
scrupulous promoters are edging up front, 
to peddle their get -rich schemes to the gul- 

public. of the 
several New York papers and periodicals 
have run excellent articles on the subject, 
cautioning the public to beware of stock 
promoting rackets. There is a lot of truth 
in what they say -that the established com- 
panies should be looked to for guidance, 
not the overnight concerns with bales of 
fine embossed paper to sell. 

New Video Set with 14 Inch Tube 
Attracts Crowds 

IN order to acquaint the public with the 
intricacies of a television receiver, the 

Allen B. DuMont Laboratories, Inc., have 
made up several of their standard table - 
model sight- and -sound receivers with glass 
sides, back and top instead of the solid -wood 
cabinets. The interior of these "aquarium" 
sets as they are called. are illuminated by 
means of concealed mercury-vapor tube 
lights. These sets are attracting crowds 
in the Davega -City Radio stores and else- 
where where they are on display in Metro- 
politan New York. 

Mr. Public Gets the Low -down 
on Television 

FROM last account the NBC television 
tours are still being received with a 

great deal of interest by the public. These 
conducted tours at Rockefeller Centre pro- 
vide a 30 minute demonstration on how 
television works from the television eye or 
camera with its iconoscope to the received 
image on the kinescope or cathode -ray tube. 
Pages directing the tours report that Mr. 
Public wants to know when the receivers 
will be ready, how much will they cost and 
why can't they just put a picture box on 
their present set? 

Mary Eastman as 
Tele -Test Signal 

BECAUSE Monotron tubes are in rap- 
idly- growing demand by television en- 

gineer and tele fans. particularly- in areas 
not served by experimental video transmit- 
ters the National Union Radio Corp. has 
just brought out a new Monotron picture 
CR. tube containing a shorn half -tone 

(Follow over to page 61) 
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By GEORGE W. BROOKS, W1J1VO 
Engineer, Station WLNH, Laconia, N. H. 
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With the unit described, the modulation is kept around 85% and this 
effectively increases the power output by at least 3 db or double. 

MATEUR radio is supposed to 
have given the radio industry 
most of its greatest improve- 

ments, but at present the broad- 
casting industry has a device that 
would be a material increase to ama- 
teur radiophone transmitters. Any 
amateur would like to increase his 
signal without the necessity of increas- 
ing power. The Limiting Amplifier as 
used in broadcasting does this and is 
the largest advancement since Class B 
Modulation as it gives a 3 db increase 
in power output or effectively dou- 
bling the power output. Its operation 
is such that by placing the amplifier 
in place of the usual speech amplifier 
before the modulators it acts as an 
automatic audio volume control. 

At a preadjusted level the unit goes 
into operation and reduces the audio 
input to the modulator grids so that 
a large increase in sound at the mike 
produces only a small increase in the 
input to the modulator grids. This re- 
sults in being able to employ a higher 
audio level and a higher percentage 
of modulation without the correspond- 
ing overmodulation. It takes about 12 
times as much audio input to go from 
80 percent to 100 percent with the Lim- 
iting amplifier as without. 

With a higher percentage of aver- 
age modulation the transmitter has a 
more readable signal and expressed in 
powers, a 100 watt transmitter with 
the limiting amplifier sounds like a 
200 watt job without the unit. The 
cost of such an instrument is low and 
can take the place of your present 
speech amplifier. 

The diagram is self explanatory 
with one or two exceptions in the op- 

eration. T -1 need not be a transform- 
er but could be resistance coupled to 
a pentode preamplifier so that a crys- 
tal mike could be used. Likewise the 
output transformer can be replaced 
with resistance coupling to the grids 
of the following stage so that tubes 
like the 6L6 could be used as either 
drivers or a low power modulator. 

There are plenty of suggestions that 
could be used in place of the parts 
given, such as the 6N7 could be re- 
placed with a couple of triodes in fact 
the complete line -up is flexible 
throughout. The 6R7 could be re- 
placed by a 2.5 volt series tube and 
the combinations are limitless. 

The operation is such that with the 
6R7 acting as an audio amplifier and 
rectifier supplying a bias voltage to 
the grids of the 6K7's an audio fre- 
quency AVC is formed. Resistor R -1 
controls the input to the grids of the 
PP 6K7's and R -2 controls the input 
to the triode amplifier. 

In operation R -3 is adjusted for zero 
setting keeping any audio voltage off 
the grid of the 6R7. Then section R -7 
and R -8 are adjusted to give correct 
values of voltage on the tubes. R -8 
consists of a 500 ohm section of R -7. 
The screen of the 6K7's are given be- 
tween 70 and 100 volts. The grid of 
the 6R7 is given about 3 volts bias 
from ground and the cathode given 
about 9 volts bias in respect to the 
grid. 

R -8 is adjusted so that the 6K7's 
receive about 1.5 volt bias without 
any signal input to the grids. Now 
with the limiting amplifier connected 
in the circuit and the transmitter con- 
nected to a dummy antenna, a signal 

is applied to the grids of the 6K7's 
and the input adjusted with R -1 so that 
with R -2 at 3 scale the transmitter is 
modulated approximately 85% with a 
constant sine wave input. Now R -3 
is adjusted so as to bring the modula- 
tion percentage down to 50 or 60% 
Now R -2 is adjusted so that the trans- 
mitter is again modulated roughly 85 
percent. The 6R7 circuit is now ad- 
justed that the modulation percentage 
has a peak percentage of roughly 85 
at the input employed and any per- 
centage increase in the input will be 
reduced in proportion to its increase. 
In operation, with a certain input at 
the grids of the 6K7's, the reduction 
or limiting action depends upon the 
setting of the control R -3. The time 
constant of the circuit is very import- 
ant as it is not supposed to work on 

(Modulate further on page 51) 

Component parts list. 

T -1. Input transformer to grid. (See De- 
scription) 

T -2. Pushpull input transformer. 
500 ohm line. 

Description) 
T -4. 1 to 1 interstage transformer. 
T -5. Pushpull input transformer. 
C- 8 Mfd. Condensers (electrolytic). 

Cathode circuit can have 25 Mfd. 
C -1..01 Mfd. Condensers 600 volt. 
C -2..01 Mfd. Condensers 600 volt. 
C -3..5 Mfd. Condenser. Value gives time 

constant with R6. 
R -1.2. 500,000 ohm dual potentiometers. 
R -3. 500,000 ohm potentiometer. 
R-4. 150,000 ohm 1 watt resistor. 
R -5. 600 ohm 2 watt resistor. 
R-6. See text. 
R -7.8. 25,000 ohm 20 watt fixed resistor. 
R -9. 1500 ohms. 
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The matching instrument: an ri. meter and a dummy antenna. 

An excellent way to raise the 
output of your rig without a 

change in input, is to improve 

the match with the antenna. 

By GORDON E. GRAY, W9CG 
Sales Engineer, Ohmite Mfg. Co. 

Chicago, Illinois 

7 aping Your Rig's Outs u ; 

IN last month's article it was dem- 
onstrated that a Dummy Antenna 
in connection with an r.f. ammeter 

offered a practical means for the meas- 
urement of radio frequency power. 
With a simple and practical means of 
measuring r.f. power, not only can the 
plate circuit efficiency of the various 
stages of a transmitter be determined, 
as previously outlined but also addi- 

tional data about the complete instal- 
lation, from crystal stage to antenna 
which more or less have been assumed 
in the past, can be determined within 
practical limits. 

For example, consider the t/s wave 
doublet which has theoretically a 73 
ohm impedance at the center. The 
presence of trees and other objects in 
the vicinity may alter this value ap- 
preciably. Obviously the greatest and 
most efficient transfer of power would 
be obtained using a transmission line 
with the same surge impedance as the 
point of feed in the actual antenna 
under consideration with all of the fac- 
tors of nearby objects accounted for. 
There is no question that some ama- 
teurs have locations which make it vir- 
tually impossible to string up an an- 
tenna in say more than two or three 
ways. One of these possibilities may 
be better than the other two and an 
actual rough determination of the im- 
pedance of the radiating system in 
each of the cases will help determine 
which of the systems to use as far as 
transfer of power is concerned. 

Other considerations, such as direc- 
tional effects, may also alter the 
choice. Considerable mismatch be- 
tween the transmission line and an- 
tenna can be tolerated without too se- 
rious an effect on the transfer of power 

or t h e overall effi- 
ciency between 
final amplifier i n - 
p u t and antenna. 
How much mis- 
match c a n be tol- 
erated in a given 
arrangement w i l l 
depend upon a num- 
ber of variable fac- 
tors and without a 
means of watching 
what actually hap- 

The use of the de- 
scribed theories 
were tested by the author at W9UAQ with gratifying results. 

pens to the power while the matching 
procedure is being followed, extremely 
bad yet not apparent mal- adjustment 
of the system can be the result. 

There is a tendency to overcouple, 
especially on 'phone transmitters, in 
order to bring up the plate loading to 
twice the audio output capability of 
the modulators at the required load 
impedance. An extremely poor an- 
tenna system might be incapable of 
loading the final to the correct figures 
yet overcoupling as far as the plate 
milliammeter reading is concerned will 
make it appear that the final is load- 
ing properly and the antenna is taking 
the load. Further, an r.f. ammeter in 
the feeders will mean little since 
strong standing waves in the feeder 
which would accompany overcoupling 
(overcoupling is in reality a mis- 
match) might also give the false im- 
pression that high feeder current rep- 
resents the maximum transfer of 
energy to the radiator. Actually a cur- 
rent loop might shift to the exact lo- 
cation of the r.f. meter, in which case 
there would be a high reading. 

Under the conditions just described 
it would be better to couple loosely 
and be satisfied with a lower plate in- 
put and readjust the audio input and 
matching transformer to the new plate 
impedance. It can be demonstrated 
that more r.f. power may be actually 
delivered to the antenna with the 
loose coupling and reduced plate input 
as follows: 

A 73 ohm transmission line termi- 
nated with a 73 ohm dummy antenna 
is adjusted for maximum transfer of 
energy to the dummy with the match 
on the final tank at AA (in Figure 5) 
employing the same procedure as in 
the previous article on amplifier out- 
put measurements. Substituting a 600 
ohm dummy antenna will cause the 
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plate input to reduce and the power 
being transformed into heat in the 600 
ohm dummy antenna will be less than 
that which was transferred to the 73 
ohm dummy antenna. By clipping far- 
ther away from the points AA on the 
tank, points BB on the tank can be 
reached which will bring the plate 
loading up to the original figures. The 
power delivered to the 600 ohm dummy 
antenna will have dropped practically 
to nothing and most of the plate input 
can be charged up to a now inefficient 
amplifier and also high losses in the 
transmission line. This is no longer 
serving this purpose, but acting as an 
extremely poor radiator. As a matter 
of fact the transmission line does of it- 
self not have its rated nominal surge 
impedance unless terminated by an im- 
pedance equal to its rated nominal 
surge impedance. By virtue of this 
fact, standing waves will exist when 
the line is terminated otherwise. 

It is true that a point somewhere be- 
tween AA and BB can be found where 
power delivered to the 600 ohm dummy 
antenna will be greater than delivered 
to it when the clips are at AA, the cor- 
rect points for the 73 ohm match. The 
power will be nowhere equal to that 
delivered to the 73 ohm dummy an- 
tenna but it will be greater than that 
delivered at the point BB where the 
plate loading appeared to be correct 
even though at this intermediate point 
the plate input will be down consider- 
ably. Under these conditions the for- 
mer 73 ohm, either twisted pair or con- 
centric line, probably becomes part of 
the load since it will be serving as a 
poor radiator and any power absorbed 
by the dummy exists by virtue of the 
dummy being a part of the poor radi- 
ating system. It might be well to state 
at this point that in addition to the 
600 ohm termination to the 73 ohm line 
(which in this case was a flexible con- 
centric cable), the writer tried two 73 
ohm units in series for 146 ohms as a 
termination and also two 73 ohm units 
in parallel for a 36.5 ohm termination. 
Both the latter cases represented a 2 
to 1 mismatch, yet the power delivered 
to the load after readjustment of the 
coupling for maximum transfer of 
energy was better than 90% of the 
amount delivered to the correct 73 ohm 
termination. Strangely enough, the 
overall efficiency from plate input to 

RF MCTCR 

re 
OUMMY ANT 
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aa 

FiG 6 

load remained practically the same 
and the slight reduction in power de- 
livered was accompanied by a similar 
reduction in plate input. Here again 
any attempt to overcouple and bring 
up the plate current to the previous 
value noted for the 73 ohm termination 

was accompanied by a noticeable de- 
crease in power. It cannot be stressed 
too strongly that overcoupling results 
in a reduction in power output and an 
increase in input. This obviously 
causes the overall efficiency to decrease 
rapidly since, as stated before, percent 
efficiency equals 

output 
X 100 

input 
With the above facts at hand, one 

should be able to make some practical 
measurements on a given installation. 
Realizing that antenna types are as 
numerous as tubes, a book of proce- 
dure as large as a service manual 
would be necessary to cover all cases. 
It is hoped that the following actual 
determinations on a typical amateur 
array will suffice to illustrate the 
"point of attack" which would be sim- 
ilar in all types in gaining better an- 
tenna and feeder efficiency. 

(f) Determination of the effici- 
ency and impedence within 
limits of the antenna system 
itself. 

Figure (6) illustrates a typical 
means of coupling a final amplifier to a 
I/2 wave doublet antenna. As previ- 
ously described, the r.f. power deliv- 
ered at AA, BB and CC can be deter- 
mined. In a particular case measured 
by the writer, the plate input was 140 
mils at 1080 volts or (1080 x .140) 151 
watts. The power measured at AA was 
91.5 watts as evidenced by a current 
1.12 amperes in the 73 ohm dummy 
load. 

I"R = (1.12) (1.12) (73) = 91.5 
91.5 

The efficiency of the final was -= 
60.5 %. 151 

The power at BB was the same but 
at CC for the same plate input the cur- 
rent was 0.96 in the dummy indicating 
(0.96) (0.96) (73) = 67 watts being 
available for delivery to the antenna. 

67 
Note the overall efficiency was -= 

151 
44.5% and the obvious loss in power in 
the transmission line was 91.5 - 67 = 
24.5 watts. 

Substitution of the antenna for the 
dummy made absolutely no visible 
change in plate input or adjustment of 
the transmitter indicating that all im- 
pedance matches were substantially 
correct. 

A '/2 wave antenna has a 73 ohm 
theoretical impedance at the center, 
and the presence of trees or other ob- 
jects in the vicinity may lower this 
value appreciably. (To all intents and 
purposes the antenna impedance at the 
center is equal to the radiation resist- 
ance.) 

An approximate calculation of the 
impedance of the antenna system just 
illustrated can be made, however, sev- 
eral assumptions which may not be en- 
tirely correct have to be made and the 
technique of the experimenter has to 
be taken into consideration. 

The following illustration (Fig. 7) 
will serve to indicate what is meant 
and no doubt will re -open an avenue of 
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W9TKD, where some tests were made. 

experimentation which will eventually 
solve many of our antenna problems 
which of late have been of major in- 
terest to most amateurs. 

As illustrated before, power meas- 
urements at AA, BB and CC can be 
made to determine exactly what 
amount of r.f. power can be delivered 
to the antenna at point CC regardless 
of the overall efficiency of the trans- 
mission line, etc. The transmission 
line can have considerable losses with- 
out effecting this experiment just as 
long as we know what they are and 
what power is delivered at CC. In the 
particular experiment made -oby the 
writer, substitution of the antenna for 
the 73 ohm dummy at CC made abso- 
lutely no changes in plate input, trans- 
mitter adjustment or coupling ar- 
rangement and it reasonably could be 
assumed that the antenna was taking 
all the power previously delivered to 

the dummy. Insertion of the r.f. am- 
meter, as shown, revealed exactly the 
same r.f. current that flowed in the 
dummy indicating that the antenna 
radiation resistance and hence imped- 
ance was to all intents and purposes 
73 ohms. (This is one of the assump- 
tions which may be incorrect. Theo- 
retically the ammeter would have to 
be in the exact center of the antenna 
at the current antinode or loop. It is 
felt that the ammeter was sufficiently 
close to this point to be within the er- 
rors in reading the ammeter.) The ac- 
tual figure was 0.96 amperes indicating 

(Pse QSY to page 44) 
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Scìwinzcui!À Expvtikao24 
by LEE S11E1.DDON 

Chicago, Illinois 

Income is figured by deducting the amount of expenses 
from the suns taken in. Books sometimes lead to trouble. 

1HE other day, while I sat in the 
back of the shop, resting my eyes, 

- - my partner startled me with: 
"Hey, wake up! What are you doing 

-gathering wool to pull over our cus- 
tomers' eyes ?" 

"I am not," I replied, indignantly. 
"I am simply realizing, in my quiet 
way, that it's about time we put some 
system into Salutary Sales ct Service!" 

"Oh -oh," Al said. "Some- 
thing gamey is in the wind - 
probably another of your foul 
ideas. Against what little judg- 
ment I have after long associ- 
ation with you, I am going to 
flush your covey." 

He slid a Victor 32 pack to 
the center of the floor, squatted 
on the filter block, and said: 
"Come now, my setting son - 
tell papa what you saw in the 
funnies." 

Those who know my partner 
recognize these remarks as typ- 
ical. Those who don't are lucky. 
The only time he spoke de- 
cently to me was on August 17, 
1934. He bid me good morning, 
and it frightened me so much 
I withdrew from the partner- 
ship. I returned to work on the 
nineteenth, after I learned he 
had not gone crazy, but was 
only drunk. 

"Hey!" Al yelled. "Don't live 
all your life in the subcon- 
scious! When you borrow my 
ear, I don't want it left empty!" 

"I stayed up late last night," 
I patiently replied, "reading an 
article by a fellow who explained how 
servicemen should keep an exact rec- 
ord of the money they take in on every 
job." 

"Midnight oil does not always grease 
the wheels of commerce," he inter- 
rupted. "Get to the point." 

Even I lose my temper at times. 
"Why," I asked him, changing my 
tone, "do you keep me as a partner, 
when you think so little of my opin- 
ions?" 

"One and a half heads are better 
than one," he answered. (You see what 
I mean? The man was born with a 
knife in his mouth!) "But what's this 
idea of yours ?" 

"Well, this fellow showed how to 
figure a repairman's hourly rate; how 
a certain amount must always be add- 
ed to what you are really worth per 
unit of time to take care of things 
like greasing the car next Tuesday 
and depreciation of talent." 

Al interrupted again: "I'm no ex- 
pert in child psychology, but it sounds 
like you are about to sell yourself 
some paper -work. Is that the idea you 
would arrive at if I let you wander 
long enough ?" 

"Yes," I admitted, "although it's a 
very crude way to refer to a basic 
business truth. We need better rec- 
ords of our business functions. The 

write up your mistakes, when usually 
you won't even admit them. No, I 
don't think much of your plan." 

He walked to the till, and handed a 
piece of paper to me. "Here," he point- 
ed, "I'll show you the ideal bookkeep- 
ing method for a shop of this size. At 
the beginning of each week, draw a 
vertical line through the middle of a 
piece of paper. Label the left side 

OUT, and the other IN. As our 
money moves to and fro, jot it 
down in the proper column. On 
Saturday, subtract the total 
OUT from the total IN, and lay 
aside a few bucks for routine 
expenditures like rent, light, 
telephone, and chug -juice for 
the delivery truck. Divide the 
residue by two, and that's the 
amount we each draw in salary. 
IN minus OUT equals KEEP. 
Simple, direct, and honest. A 
more elaborate system would 
not increase our salaries -be- 
sides, we're servicemen, not ac- 
countants." 

"I suppose Standard Oil -" 
I began. 

"There are only two reasons 
for an extensive bookkeeping 
routine in a business as small 
as the average two -man repair 
shop; mistrust, or a need to 
bolster up an inferior business 
sense. Charges for repair work 
depend more upon what a cus- 
tomer thinks of the serviceman 
than on what the serviceman 
thinks of his paper -work. Right 
now, if your figuring hadn't 

dulled your business acumen, you 
would be on your way to Heathstead 
-where you are soon due to repair a 
record -changer!" 

"What about -" 
"Oh, well -do your arithmetic if it 

keeps you happy, but don't let it inter- 
fere with your work. Ledger conscience 
be your guide." 

The record -changer call was from 
Bishop's Mortuary. I had plenty of 
time to lay out my future accounting 
plans while I drove. In fact, I became 
so enthusiastic I stopped at a station- 
ery store. The owner showed me a 
very fine binder measuring 12 by 18 
inches, very professional -looking, and 
as heavy as a guilty conscience. Each 
sheet had 36 columns in 4 colors. 

"How much ?" I asked. 
"Seven -fifty, plus freight," he re- 

plied. "Shall I crate it 
"No," I told him, "I have a truck 

(Please adjust to page 55) 

"He's inventing something! A radio bar ..." 

only ones we keep now are those few 
which are necessary to keep us out 
of striped clothing. Do you, for in- 
stance, know what ratio we had be- 
tween net and gross income for the 
fiscal year ending yesterday ?" 

"Stop talking like an income tax 
blank," Al said. "I'm more interested 
in rations than ratios. Are we in busi- 
ness to make profit, or to write his- 
tory ? What value, over that of baled 
paper, would a detailed accounting 
system have in our work ?" 

"It would let us understand our pro- 
fession better. I would know how 
much to charge for each call to show 
the proper profit over inventory and 
overhead, multiplied by a correction 
factor of 1.28 -which represents an in- 
dex of probability for a return to the 
gold standard." 

"Your flights of fancy leave me 
dizzy," Al said, "and it sounds foolish 
to hear you say you are willing to 
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The front panel contains all the needed controls. 

AVING spent many uncertain 
hours guessing whether one 
vibrator after another was the 

cause of trouble in auto radio sets and, 
after all the effort, still being uncer- 
tain as to whether or not the vibrators 
were up to par, I came to the conclu- 
sion that a vibrator tester was just as 
essential as a tube tester in radio 
servicing, and that it was just about 
as satisfactory to guess if the vibrator 
was all right as it would be to guess 
what the condition of a certain tube 
in the set might be. Of course, a new 
vibrator could be substituted for the 
old one, to see if the set functioned 
any better, but a new vibrator of the 
required type was not always available 
and this test would not disclose the 
condition of the old vibrator, and un- 
less the condition of the old vibrator 
was known, there was always an un- 
certainty. No one wants to replace a 
vibrator unless it is needed, and yet is 
unsatisfactory to turn out a set and 
have the feeling that the vibrator 
might give trouble in just a short while 
after the set leaves the shop. 

In a manual of a condenser com- 
pany was published the circuit of a 
vibrator tester which could be built 
for a very nominal sum and yet of- 
fered every test necessary to ascertain 
the condition of any 6 volt vibrator in 
a few moments and entirely eliminate 
the guess work. Checking through this 
circuit, however, disclosed the fact that 
it would be necessary to have several 
sockets of each kind, to be able to 

ig 

A 
Servicemai 's 

Vibrator 
Tester 

By FRANK II. IIAIINIIART 
Fostoria, Ohio. 

Many hours are wasted trying to test 
vibrators without proper equipment. 

The author describes a unit that will 
cut this time to a minimum, efficiently. 

accommodate the different pin con- 
nections of the various vibrators, since 
there is no uniform connection for the 
different socket pins. To overcome 
this difficulty and make it possible to 
use one set of sockets for all vibrator 
connections, a switching arrangement 
was developed which does this satis- 
factorily and also will take care of any 
type of sockets to be added in the 
future. 

As there has never been a number- 
ing system adopted for the various odd 

vibrator socket terminals, a number- 
ing system corresponding as near as 
possible to the RMA numbering of 
standing tube socket terminals was 
worked out and used in this tester. 
This system is shown in the schematic 
and gives the bottom view of the 
sockets. 

Our vibrator was able to supply us 
with a complete set of vibrator sockets. 
Six rotary type, twelve contact 
switches were used, providing plenty 
of extra contacts for all additional re- 
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LAYOUT FOR TESTER PANEL 

The vibrator tester panel layout. 
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Rear view of the vibrator tester. 

quirements. An examination of the 
schematic will disclose that this 
switching arrangement makes it pos- 
sible to connect any of the vibrator 
socket terminals to the three trans- 
former primary connections (num- 
bered 1 Pri., 2 Pri., 6 Prì. C. T.) to 
either outside connection of the trans- 
former secondary (numbered 3 Sec., 4 
Sec.), or to negative (numbered 5 B -). 
Six pin jacks also connect to these 
same circuits and are numbered 1, 2, 
3, 4, 5, and 6. These were added to 
make possible tests on externally con- 
nected vibrators. The switch positions 
are numbered to correspond to the 
socket terminals. 

The potentiometer used for voltage 
adjuster was taken from an old "A" 
eliminator, while the secondary re- 
versing switch is of 
the toggle type and 
was taken from an 
old "B" eliminator. 
This is mounted in 
t h e small rectan- 
gular hole di- 
rectly below the 
meter. This hole 
should be made to 
fit the type switch 
used. A pilot light 
taken from a d i s- 
carded Kolster r e - 
ceiver was used and 
mounted to the left 
of the meter to in- 
dicate when the 
tester is on. T h e 
meter is a 0 -1 mil - 
liameter with 
shunts as indicated 
in t h e schematic. 
Any good vibrator 
transformer will be 
suitable for the job. 
T h e syn.- rectifier 
(84) switch in this 
tester was made of 
two sections s a l 

vaged from a defec- 

tive gang switch properly hooked up. 
The wiring is very simple and is 

clearly shown in the photographs. The 
panel used was black enameled wall 
board. The back panel is of the same 
material and was made just large 
enough to accommodate the trans- 
former, 5,000 ohm load resistor, and 
the 84 tube and socket. The 8 mfd. 
condensers are the new midget type 
and are mounted under the back panel. 
The back panel is held to the front 
panel by two small right angle brack- 
ets. The completed instrument was 
then housed in a light metal case. 

Before a vibrator can be tested it is 
necessary to ascertain the proper 
socket connections of this vibrator. To 
make this easier the writer went 
through the vibrator diagrams in the 
Mallory Yaxley Encyclopedia and 
numbered all vibrator socket contacts 
to correspond with the aforementioned 
numbering system. When a vibrator 
is to be tested it is only necessary to 
look up the proper replacement in the 
Encyclopedia and set the switches ac- 
cording to the numbers of the socket 
terminals. This tester has operated 
so satisfactorily that it should be a 
great boon to anyone doing auto radio 
servicing. 

While the pin jacks were added to 
make possible the testing of vibrators 
with external connections, it was later 
found that these jacks are absolutely 
necessary for the testing of some vi- 
brators. Once in a while the connec- 
tion from the vibrator to the B- is 
completed through the wiring in the 
auto receiver. In this case a short lead 
with a phone tip on one end and an 
alligator clip on the other end is used 
to connect pin jack 5, or B -, to the case 
of the vibrator being tested, thus com- 
pleting the wiring that is done in the 
receiver. The pin jacks may also be 
used for connecting the different ter- 

minais to an oscilloscope and observ- 
ing the wave form on the screen. 

The only other difficulty encountered 
was the fact that the shunt connection 
is not shown in the diagrams of some 
of the vibrators. This shunt coil is 
connected into the primary center tap, 
and unless this shunt coil connection 
is made the vibrator will not operate 
and one might be led to believe that 
the vibrator is defective. The writer 
has found, in cases of this kind, that 
if switch 6 Pri. C. T. is set on the 
proper number, and in most cases this 
is number 4, the shunt coil will receive 
current and the vibrator will start. 

To test a vibrator, first determine 
whether the vibrator is a synchronous 
or rectifier type and set the syn.-84 
knob accordingly. Determine the 
socket contact numbers of the primary 
contacts, the secondary contacts if 
synchronous, the B -, or negative, con- 
tact, and set the switches to these 
numbers. Place the 10v -500v switch 
in the 10v position, then press the 
lower center push button switch plac- 
ing the potentiometer (volt. adjust) 
across the battery. While depressing 
this switch adjust the volt. adjust knob 
until meter reads .55. Place the vi- 
brator in the proper socket and turn 
tester on. If vibrator does not start, 
tap it lightly. If it starts with tapping, 
it is unfit for further use and should 
be replaced. When vibrator has 
started readjust volt. adjust knob for 
six volts and place the 10v -500v switch 
in the 500v position and read the vi- 
brator output voltage on the meter. 
If the vibrator is of the synchronous 
type it may be necessary to change 
the Sec. Rev. switch to make the meter 
register properly. The output of a 
good vibrator reads just about half 
scale on this tester and is fairly con- 
stant, while a poor vibrator causes the 

(Test further on page 48) 
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Circuit of vibrator tester. 
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'f he cingle dial is for band >pread. Tbc unit operates AC or batteries. 
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Covering the 5 through 10 M. 
band without plugin coils or 
bandswitch, this set is a new 
solution to u.h.f. reception. 

By OLIVER READ, 
W9ETI 

Technical Editor, Radio News. 

5 Through 1Q Meter Receiv _t : 

Without Baiidswitchiüg 
ITH spring "just around the 

I corner "; with the memory of 
"flood emergency" still in our 

minds, it seems well to get at that 
portable equipment with an eye to the 
future. Many circuits covering trans- 
mitter construction have appeared in 
RADIO NEWS and elsewhere. Receiver 
circuits, on the other hand, have been 
far -and -few between. The one de- 
scribed herein is a composite of many 
of the good qualities of the commer- 
cial manufacturers, plus those special 
characteristics which are demanded of-V 
a compact set of this design. The auto 
radio has been steadily improved upon 
from year to year and it has reached a 
state of perfection as compared with 
the sets of but a few years back. Like 
these auto receivers, which are de- 
signed for a specific purpose, a set 
which is to be used for a portable - 
mobile must incorporate certain re- 
finements in order to meet the require- 
ments of this type of service. 

Most all cars that have come out 
during the past few years have a glove 
compartment which is located on the 
dash -board. This location is ideal for 
the housing of a mobile receiver, pro- 
viding we can make it small enough to 
comfortably mount within the space 
available. We therefore decided to 
utilize this as the best possible solu- 
tion to the problem of being able to 
lock the compartment when the re- 
ceiver was not in use, and at the same 
time, have the controls within easy 
reach of the driver's seat. 

Unlike some of the commercial sets 
on the market, this little super can be 
easily duplicated by any amateur as 

all standard parts are used in a tried - 
and- proven circuit. The outstanding 
features are : compactness, sensitivity, 
continuous frequency coverage of from 
28 to 60 megacycles without coil 
switching or the use of plug -in coils, 
automatic volume control, band - 
spread, tone control, good selectivity 
and excellent general overall perform- 
ance. 

Inasmuch as this receiver includes 
the 7.5 meter police band, it will be 
necessary that the amateur determine 
from his local police department 
whether or not his possession of the 
receiver in his car will be within the 
law. Some communities require them 
to be registered. 

First of all, an intermediate-fre - 
quency had to be chosen that would 
give sufficient gain in the i.f. stages. 
Other reasons indicated that it would 
be desirable to limit the tuning capac- 

ity to as small a range as possible 
without a sacrifice in performance. A 
choice of an i.f. frequency of 4.3. mega- 
cycles was thought to be the one most 
adapted to the purpose and design was 
started around this choice. 

Other reasons for the choice of 4.3 
mc. were as follows: 3 to 3.5 mc. was 
too low an i.f. frequency when using 
a 6K8 translator tube in the first de- 
tector- oscillator. Interaction occurred 
between the oscillator and antenna cir- 
cuits when this was tried and was 
therefore eliminated. 4.0 mc. could 
have been used but the final choice of 
4.3 mc. kept the signal out of the 3.5 
to 4.0 mc. band. A higher frequency 
was undesirable as the tendency 
toward tuned -grid, tuned -plate oscil- 
lation in the i.f. amplifier will in- 
crease with an increase in frequency 
and this was not wanted. 

The oscillator circuit is so designed 
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Simplicity maltea construction easy. 

as to be able to be tuned to a higher 
frequency than the signal on the 10- 
meter band and to a lower frequency 
than the signal on the 5 -meter band. 
Furthermore, it will tune to either a 
higher or lower frequency than the sig- 
nal when operating on the 7.5 meter 
band. This need not be confusing once 
a few frequencies are spotted on the 
dials. With an intermediate frequency 
of 4.3 mc., no signal in any one band 
can produce an image within the same 
band, as the image frequency is 8.6 

mc. away from the signal. 
It may seem rather odd that the os- 

cillator is tuned above the signal fre- 
quency on 10 meters and below the 
signal frequency on 5 meters. This 
procedure makes the frequency range 
of the oscillator rather small and 
keeps the oscillator strength most uni- 
form over the tuning range. If an at- 
tempt is made to cover the range, 
keeping the oscillator signal always on 
the high side of the signal, the varia- 
tion in L/C ratio causes the oscilla- 
tor to be too strong at the high fre- 
quency end and too weak at the low 
frequencies. This would not be good 
practice for optimum performance. 

At first it was felt that the power 
supply should be contained on the same 
chassis as the receiver, but the addi- 
tional size required did not warrant its 
inclusion. Furthermore, it was not to 
be confined to any particular type of 
supply as it then would not be adapted 
to emergency services if batteries were 
not available. By choosing the proper 
type of output tube for the receiver, 
any standard type of vibrator pack 
may be used or the conventional a.c. 
power supply for home use. 

Next came the mechanical require- 
ments and they were tackled in order 
of importance. A receiver which is to 
be used in a moving vehicle requires 
that all wiring be tied down in order 
to offset the tendency for the various 
parts to vibrate and eventually break 
off. The band -spread condenser must 
be driven by some sort of a vernier so 
that the dial cannot shift from con- 
tinuous vibration. Lockwashers should 
be used under all nuts to offer further 
protection. 

Antenna System 
The antenna coil primary is designed 

for a low- impedance transmission line. 
The writer uses the new Amphenol 
coaxial cable with its 73 -ohm imped- 
ance to a quarter -wave antenna 
mounted on the driver's side of the 
car. This antenna is an ordinary tele- 

scoping variety which can be extended 
to a maximum of 8 ft. It is then pos- 
sible to adjust the length of the rod 
to the band of frequencies most used. 

In order to get good sensitivity on 
the high frequencies, high "Q" coils 

are used in both the oscillator and an- 
tenna circuits. Without an antenna 
load, some instability results due to the 
interaction between the oscillator and 
antenna circuits in the mixer tube. 
However, with any reasonable an- 
tenna, or with a 400 ohm dummy load, 
the receiver is perfectly stable. It was 
designed to match the low -loss trans- 
mission line as stated in the above 
paragraphs, when connected to the 
center of a half -wave Hertz antenna 
or at the ground end of a 1/4 -wave 
Marconi antenna. 

Circuit Design 
The tube line -up for the receiver is 

as follows : A 6K8 combined detector 
and oscillator, 6K7 i.f. amplifier, 6P7G 
combined i.f. amplifier and beat -fre- 
quency oscillator, 6Q7 second detector 
and AVC tube, and a 6V6 tetrode beam 
amplifier. The use of the type 6V6 in 
the output stage provides more than 
sufficient audio power for the small 
p.m. dynamic speaker. A headphone 
jack can be added ahead of the output 
tube as shown on the diagram. The 
inclusion of a beat -frequency oscil- 
lator is handy if used for no other rea- 
son than locating weak signals and 
should be included. The 6P7G is a 
combined pentode and triode with a 
common cathode and is ideal for the 
purpose. Unfortunately there is no 
metal type 6P7 at this time, and a 
shield must be provided for the tube as 
shown. 

It is recommended that no change 
be made in the layout of the i.f. am- 
plifier parts as any doubling -back 
within these stages would be hard to 
eliminate. The b.f.o. is an electron - 
coupled oscillator and the output sig- 
nal of this tube is injected into the 
i.f. stage as shown. The small round 
can contains the complete' assembly 
which includes the coil and the grid 
leak and condenser, as well as the tun- 
ing condenser. 

It is not necessary to mount the as- 
sembly where it can be tuned from 
the front of the panel, as a change in 
pitch can easily be made by slightly 
de- tuning the signal. 

Construction 
The size of the chassis does not make 

much difference as long as the parts 
are not crowded. The one used by 
the author measures 9x6x1 t/s ". The 
panel is optional and may be changed 
to fit a particular installation. Look- 
ing down on the chassis illustration, 
the aluminum can mounted on the 
left -back corner of the chassis is the 
first i.f. transformer. Next in line are 
the 6K7, second i.f. transformer, 
6P7G, the i.f. output transformer and 
the 6Q7 detector tube. 

To the front of the 6Q7 is mounted 
the 6V6 output tube. The speaker is 
a 3 %" Utah dynamic with a perma- 
nent magnet field pot. Any similar 
type may be used providing the output 
transformer will properly match the 

Short, direct leads must he used. 

voice coil winding, which in this case 
is 3 ohms. A decided saving in current 
is had by eliminating the current 
drawn by the regular wire -wound type 
of speaker field coil. 

The two -gang band -spread condenser 
may be seen at the front left -hand 
part of the chassis. It is important 
that a rugged condenser be used in this 
type of set as twisting of the frame 
from vibration would detune the signal 
as tuning is very sharp. The rotor 
plates of the variable condensers are 
grounded in all cases. 

The antenna coil is mounted along- 
side the band -spread condensers where 
short grid leads can be made to the 
tube and condenser. The remaining 
parts are all mounted underneath the 
chassis and may be clearly seen by re- 
ferring to the illustration. Some spare 
room was left on the front part of the 
chassis so that a suitable relay might 
be later added for a remote control 
push -to -talk system in connection with 
a high frequency transmitter that will 
appear in a future issue of RADIO NEWS. 

As mentioned before, the wiring 
should be tied down wherever possi- 
ble and this also applies to the small 
parts such as the resistors and con- 
densers. The liberal use of terminal 
lug strips makes this type of assembly 
easy. The connector cable to the power 
supply may be seen coming out of the 
rear side of the chassis. It is advisable 
to use a cadmiumed chassis as its use 
will make the wiring a bit easier as 
the connections may be made directly 
at each socket. It is best to use heavy 
stiff copper wire for the leads in the 
r.f. circuits as de- tuning effects will be 
greatly reduced. Ordinary push -back 
wire is used for the remainder of the 
wiring. 

One side of the filaments are 
grounded. Hum is at a low value 
even when the receiver is being oper- 
ated on a.c. 

Power Supply 
The power requirements for the set 

are about the same as for the average 
table model b.c. receiver and are as 
follows : For the filaments, 6.0 to 6.3 
volts at 1.65 amps. and 200 to 250 volts 
at 70 ma. Vibrator packs are to be had 
which will deliver this plate voltage 
up to 100 ma. which is more than suffi- 
cient for this receiver. The input leads 
from the storage battery to the vi- 
brator supply must be heavy enough to 
carry both the filament current of the 
receiver as well as the current drawn 

(Please tune in page 52) 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


93 

by LIE WARD 
Service Manager, San Francisco, California 

The question of "Do you play mousetrap ?" and have 
you got "Savvy" are determining success factors. 

" - RIOR to my entanglement in the 
- coils of a typewriter ribbon, I 
- wondered how so many authors 

of servicemen's articles unerringly 
missed the spirit of the business. They 
seldom mentioned the things which 
gave me the most pleasure or pain in 
my daily routine. I cynically attrib- 
uted this lack to the fact the fellow 
was a writer, not a repairman; and 
made a mental note to the effect that, 
if I ever got a chance to express my 
views on the maintenance of musical 
machinery, I should inject some true 
life into them. 

And so, caught in full effulgence, I 
was told to do it. My idea of writing 
a column was simply to switch my 
cigar from my right hand to the left 
-which held the highball -and, one 
night a month after I had come home 
from the shop, to pound out the stint 
effortlessly before the drink went 
warm, or the cigar cold. Then, after 
I sprinkled the piece with commas, the 
month's work would be over, and I 
would have an article in perfect syn- 
tony with the profession. 

There are, I have since learned, 
various reasons why nothing can be 
written which will resound down the 
corridors of radio repairing. The main 
reason is the presence of more than 
one corridor; our business is like a 
thousand radial and cross -corridors, 
and a person voicing opinions in one 
direction from a central point will not 
ring true in them all. 

There are over forty thousand 
servicemen in this country; of these, 
perhaps ten thousand work for our 
sixteen thousand dealers. (Some men 
handle the work for more than one 
dealer.) The remaining thirty thou- 
sand are "independent " -an euphe- 
mistic qualification which means they 
are not on a fixed payroll, and are 
therefore free to starve if they don't 
rustle up their own work. 

Among the dealers' servicemen, 
there are many conditions of servi- 
tude: some have fixed salaries and 
fixed hours; some work on commis- 
sion; some by special appointment at 
so much per call. Many share rent 
or other overhead with the owners of 
other stores; and the business arrange- 
ments are probably as numerous as 

the businesses. (A sign in a small 
Indiana town, for instance, advertises: 
"Cigars, Cigarettes, & Radio Re- 
pairs.") It is true they all earn a 
living from radio -but from there on 
any group classification is necessarily 
inaccurate. So is group advice. 

Another Man's Poison 
These diverse stata are a restriction 

against the use of generalities that 
occur to any one serviceman- writer or 
serviceman- speaker. If I wish to point 
out, as a result letters describing re- 
pair shops suffering from financial 
coma, that canvassing for trade would 
have a reviving effect, here's what 
happens : the rural serviceman, whose 
business is nothing if not conducted 
huckster -fashion, tells me the sugges- 
tion is worthless because he has can- 
vassed all his working life. The urban 
repairman, in a section so ritzy that 
door -knocking is only a warning be- 
tween rooms of a duplex apartment, 
tells me he would go out of business 
in a week if he Connellied his way 
past a spangled doorman to get his 
knuckles on some rich oak paneling. 

Between the two extremes are many 
servicemen in stores which should 
have a certain amount of door -to -door 
in their sales set -up; but those who 
believe in it are already sending tap- 
pers out; and those who don't because 
they are too indolent, snarl when I 
mention it, and tell me I'm not famil- 
iar with their part of the field. 

Judging by the majority of letters 
from repairmen, t h e 
most common fault in 
the profession is a short- 
age of business instinct. 
This is true of some of 
the men in all the serv- 
icing classifications, and 
is perhaps the only gen- 
erality that can be ad- 
dressed to the entire 
profession. (Please 
don't write to ask me 
why -if I'm so damned 
smart -I don't go out 
and get rich repairing 
sets, instead of wasting 
my time at a typewrit- 
er. The answer is that I 
do make my living by 

reconditioning radio equipment, and 
that I pass along advice, not to be 
abusive, but helpful. Remember that 
if writers cared what people thought 
of them, there wouldn't be any.) 

Do You Play Mousetrap? 
To illustrate, here is a composite 

letter, typical of those read on this 
desk : "I am a graduate of Blank Ra- 
dio School. I have so- and -so meters; 
such -and -such data sheets; a complete 
line of this -and -that stock; and, al- 
though I stay open 12 hours a day, 
business is very dull." 

Too many of us have come to depend 
on our static, rather than our dynamic, 
business assets. It is an easy mental 
lethargy into which to fall -this an- 
ticipation of a beaten path to the door. 
But no one is going to drop in to look 
at our diagrams, or stop by to open 
his eyes and pocketbook in admiration 
of our test equipment. Such assets 
might be the best in the country, but 
they are for our use, not the custo- 
mer's; and they are of no value unless 
we find a way to put them into motion. 

The cause of the "waiting- for -cus- 
tomer" attitude is not obscure. Many 
of us have come into servicing because 
we felt naturally inclined toward ra- 
dio, and because repairing receivers 
seemed to be the cheapest route to a 
career. We had made various minor 
repairs for our friends and relatives, 
who not only paid us willingly, but 
burned our ears with flattery. Here, 
we thought, was a purely scientific 

(More Notes on page 49) 

The equipment of Wrightson's Radio Shop, Stormont, Va. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


24 

e _ =_s.;o 

l'he percentage is read from the meter on the unit's panel. 

RADIO engineers and amateurs 
are awakening to the fact that 
to do good work they must 

have adequate testing equipment. Dis- 
tortion, perhaps the most important 
characteristic of any audio system, is 
also the most difficult to measure. This 
article is to give complete details for 
the construction of a distortion meter. 
As the additional cost is practically 
negligible, it is, at the same time ar- 
ranged for noise measurements down 
to -70db. 

The diagram explains in a general 
way the modus operandi of the meter. 
The test signal is generated by a 1,000 
cycle oscillator. The standard fre- 
vency for distortion measurements is 
400 cycles, but it is very much harder 
to build a distortion meter for 400 
cycles and there will be very little dif- 
ference in distortion between 400 and 
1,000 cycles. The oscillator is con- 
nected to the input of the amplifier or 
whatever is to be tested. The output 
of the device under test is connected 
to a loss or T pad. This pad is merely 
to absorb the power from the device 
under test as the maximum power that 
may be put into the meter is plus 
20db. or 0.6 watts; power in excess of 
this will make the meter inaccurate. 
The 1,000 cycle fundamental is then 
filtered out with a high pass filter. 
Since all harmonics, which cause dis- 
tortion, are higher in frequency than 
the fundamental, the high pass filter 
will pass them on to the amplifier, 
where they will be amplified and meas- 
ured by the meter. 

The construction of the distortion 
meter is not difficult and no trouble 
should be encountered in making it 
work properly if it is built carefully 
and instructions are followed ex- 
plicitly. There are many resonant cir- 
cuits in the meter and these circuits 
were very carefully worked out in a 
very well equipped laboratory with 
standard parts. Regular parts that are 

By WILLIAM BBEEDON 
Los Angeles, Cal. 

This unit will tell what the 
distortion percentage of an 
amplifier is. Easy to build, 
and a useful serviceman unit. 

available anywhere at a low price 
were then tested until parts which 
were exactly like the standard units 
were found. These parts are specified 
by the manufacturer's name and part 
number, and absolutely no substitution 
may be made. The accuracy of the 
capacity of all condensers below .1 mfd. 
is important. 

All the chokes except the three in 
the two power supplies have the spacer 
removed. To do this the case is re- 
moved. It will then be found that one 
side of the iron core can be lifted and 

under it is a piece of fiber. This piece 
of fiber should be removed and the 
core put back in place. The choke can 
then be put back in the case with the 
piece of fiber between the core and the 
case so as to hold the core tight in the 
case. It is important to push the piece 
of core that is removed tightly against 
the rest of the core when the choke is 
reassembled. It will be found far 
easier to build the oscillator and the 
meter part on separate chassis with 
separate power supplies. A diagram 
shows the circuit of the oscillator and 
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the picture shows the layout of the 
parts. This arrangement may be 
varied. The only important considera- 
tions in the layout are to keep the 
power supply separated from the os- 
dilator and to keep the wiring short. 
The filter condensers are 8 mfd. Elec- 
trolytic condensers may be used, but 
paper replacements are preferable. 
The volume control is a 500,000 ohm 
potentiometer and should be tapered. 
A Centra/ab pot with a number 6 taper 
is very good for this. It may appear 
odd to have grids of the first two tubes 
connected together, but it is correct. 
The output transformer L4 may be 
any transformer whose primary will 
match a 6C5. The secondary must 
match the device to which it is con- 
nected. The transformer specified in 
the parts list will be found to be suit- 

The 1 kr. oscillator with panel off. 

able in most cases. L, is designed as 
a power transformer, but it works 
very well the way it is used. The fila- 
ment winding and the center tap of the 
high voltage are left blank and must 
be protected so they cannot short. 

The circuit of the meter is shown. 
It consists mainly of a good amplifier 
and a high pass filter. Anyone know- 
ing how to build an amplifier should 
have no trouble with it. The most im- 
portant thing is to keep the noise level 
very low or the noise in the amplifier 
will make the distortion appear higher 
than it is. It is important that every 
connection shown as grounded should 
be connected together with copper wire 
and insulated from the chassis. The 
chassis is then connected to B- or 
ground at only one point. This is to 
make it absolutely certain that no 
current flows through the chassis. The 
gain control should be a Centrc lab 

control with a number 6 taper. A 5 
ohm resistor is connected in series with 
the filament lead of the 6H6 only. The 
chokes L and the associated condens- 
ers form the high pass filter. These 
three chokes and seven condensers 
should be shielded from the rest of the 
parts and kept as far as possible from 
the power supply. The illustration of 
the filter shows the parts mounted on 
a separate base. This base is then 
mounted underneath the chassis at one 
end so that the chassis forms part of 
the shield. The spacers are taken out 
of the chokes L,. The input trans- 
former L. is an expensive transformer, 
but if higher order harmonics are to 
be measured a cheaper transformer 
cannot be used. The r.f. lead should 
be brought into the instrument 
through a stand off insulator. 

An isolantite socket should be used 
for the 1v rectifier. The illustration 
shows a satisfactory layout. The anti - 
capacity switches in the center bottom 
of the panel were used for an addi- 
tional feature that was thought to be 
desirable. After the instrument was 
used for a while it was found that they 
were more of a nuisance than a help, 
so they were omitted in this article. 
The three resistors connected to the 
primary of L, form the loss pad. The 
values shown for the three resistors 
will be satisfactory when the meter is 
used on amplifiers that have an output 
greater than 0.5 but less than 20 watts. 
Below 0.5 watts no pad is necessary. 
The design of any other pad for higher 
power can be obtained from U.T.C. 
main catalog or any good radio book. 
It will probably be found most con- 
venient to make up the pad in a small 
box with terminals on it and connect 
it to the meter when it is necessary. 

When the meter is put into operation 
there may be a small reading of the 
meter due to the filament emission of 
the 6H6 and this must be compensated 
for. To do this the meter is turned on 
and the 6C5 is pulled out of the socket. 
The meter is then set to zero. It may 
possibly be necessary to bend the 
needle slightly to do this. Accurate 
calibration of the meter is difficult 
without a well equipped laboratory. 
However, a good calibration can be 
made by feeding a --6db. signal of any 
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Block diagrau, of the distortion percentage measurer. 
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The high pass filter. Note spacing. 

audible frequency directly into L. with- 
out the pad connected. This signal 
might be from the 1,000 cycle oscillator 
if it is built first. The meter is turned 
on and the Yaxley switch is turned to 
the calibrate position, and the volume 

The distortion meter without panel. 

control is turned full on. The 5,000 ohm 
pot is then adjusted until the meter 
reads exactly full scale. The pot 
should then be fastened so that it can- 
not turn and the meter is calibrated. 
If no method is available for measur- 
ing the -6db. signal just set the pot 
for maximum resistance and the meter 
will be fairly accurate. The accuracy 
of the meter is not of great importance 
because an amplifier is usually ad- 
justed until the distortion is the low- 
est possible and that is all that can be 
done. The meter will be absolutely 
accurate on comparisons. 

When making measurements on au- 
(Measure on page 60, please) 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


2s 

THE following are the recent awards 
of the RADIO NEWS Seal of Accept- 

ance: 
To: Supreme Instruments Corporation, 
Greenwood, Miss. 
Awarded Seal of Acceptance No. 101.00 
Product: Supreme 512 Pocket Multimeter 
Description: A pocket multimeter with 24 
ranges. Size 3 "x6 "x2 ". All ohmmeter 
ranges including 2 Meg. range use small 
self- contained batteries furnished with 
the instrument. 

To: Supreme Instruments Corporation, 
Greenwood. Miss. 
Awarded Seal of Acceptance No. 101.1 and 
No. 101.1A 
Products: Model 506 -P and 506 -C, portable 
and counter Tube Tester. 
Description: A flexible, easy -to -read tube 
tester. Uses push- button method. Tests 
for shorts and leakages. A separate check 
for dual section tubes is provided. 

To: Supreme Instruments Corporation, 
Greenwood, Miss. 
Awarded Seal of Acceptance No. 101.2 
Product: Model 546 Oscilloscope. 
Description: A portable oscilloscope using 
the 3" C -R Tube. Contains high gain ver- 
tical and horizontal amplifiers. Built in 
linear sweep circuit. Built in "Snap Lock" 
synchronizing control. Provisions for in- 
ternal or external sweep and synchroniza- 
tion. High Impedance, low capacitance 
amplifier circuit giving flat frequency re- 
sponse to 90,000 cps. Sweep circuit linear 
from 15 to 30,000 cps, permitting observa- 
tion of frequencies on screen up to 300,000 
cps. Furnished complete with tubes. 

To: Supreme Instruments Corporation, 
Greenwood. Miss. 
Awarded Seal of Acceptance No. 101.3 and 
101.3A 
Products: Model 582 and 582A Signal Gen- 
erators. 
Description: Model 582 has not any push 
buttons; 582A has. The unit with the 
buttons gives instantaneous button selec- 
tion of any of the popular IF frequencies. 
Wide frequency coverage from S5KC to 
15MC on fundamentals, and up to 60MC 
on harmonics. Air tuned trimmers give 
accurate calibrations. Four types of out- 
put available. Automatic "Lock- Center- 
Synchronize" electronic frequency modu- 
lation. Razor edged tuning on giant dial. 
Scale length 8'. Attenuator circuits spe- 
cially designed for constant 100 ohm impe- 
dance. May be attenuated to M: microvolt. 
Attenuator controls marked in approxi- 
mate output so that gain per stage may 
be measured. 

To: Supreme Instruments Corporation, 
Greenwood, Miss. 
Awarded Seal of Acceptance No. 101.4 
Product: Model 596 Substitution Box. 
Description: Contains variable resistor for 
any value to 50,000 ohms and fixed values 
of 100,000, 250,000, 500,000 and 1 Meg. All 
available through push- buttons. Also 3 
buttons for condenser values of .1, .5, and 
S microfarads. Both resistance and capa- 
citance can be used jointly. 
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To: Supreme Instruments Corporation, 
Greenwood, Miss. 
Awarded Seal of Acceptance No. 101.5 
Product: Model 594 Tube Tester. 
Description: To be used with a separate 
1 milliampere meter as a tube tester. 
Tubes are checked 5 ways. Tests for 
"hot ", short, open element, and leakage 
between any two elements. Tests all 
tubes including, M, MG, G and GT types, 
etc. 

To: Supreme Instruments Corporation, 
Greenwood, Miss. 
Awarded Seal of Acceptance No. 101.8 
Product: Model 593 Push Button Analyzer. 
Description: For use with a multimeter to 
test any receiver and tube inserted in the 
unit. Makes measurement on current, 
voltage and resistance without disturbing 
radio chassis. Spreads out the receiver 
circuit on the analyzer panel. 

To: Supreme Instruments Corporation, 
Greenwood, Miss. 
Awarded Seal of Acceptance No. 101.7 
Product: Model 592 Push- Button Set 
Tester. 
Description: Has 47 ranges and functions. 
Completely self -contained, no AC supply 
needed. Both 1000 ohms and 25,000 ohms 
per volt on the same unit. Resistance 
ranges to 50 megohms with internal bat- 
teries. Only two pin jacks used for all 
functions. 14 push- buttons in two rows 
control all 47 functions. 

To: Supreme Instruments Corporation, 
Greenwood, Miss. 
Awarded Seal of Acceptance No. 101.8 
Product: Model 503 Tube Tester. 
Description: Roll chart tube tester includ- 
ing a loctal socket. Filament return 
selector system. Uses new improved Ratio 
Load Circuit. Uses 1 mil. 4" square meter. 
Needs no separate chart or booklet, etc. 
Standard tests. Positive visual check for 
open filaments, standard sensitivity tests. 
all element quality tests, etc. 

To: Supreme Instruments Corporation, 
Greenwood. Miss. 
Awarded Seal of Acceptance No. 101.9 
Product: Model 571 Signal Generator. 
Description: 20% drift In line voltage re- 
sults in less than 1 /100 of 1% RF drift. 
Allowable error in any selected frequency 
is less than 1,4 of 1 %. Wide frequency 
range from 65KC to 20.5MC on fundamen- 
tals and unlimited range on harmonics. 
Has only 2 basic scales. No parallex 
present on dial. Two modulation levels, 
30% and 75 %. 400 cps note free from 
frequency change on switching from one 
to other modulation level. Full 0.1 volt 
RF on all bands, fully controllable down 
to 0.5 microvolt. Non -shorting ladder 
type double shielded attenuator. Pro- 
duces 5 types of signals: Straight CW: 
400 cps ® 30% modulated RF osc.: 400 
cps ® 75% modulated RF osc; externally 
audio modulated RF osc.: external fre- 
quency modulated RF osc; 400 cps fixed 
audio note for testing audio amplifiers, 
etc. 

To: Triplett Electrical Instrument Com- 
pany, Bluffton, Ohio. 
Awarded Seal of Acceptance No. 103 
Product: Model 233, 0 -1 Milliammeter. 
Description: A rugged. accurate, durable, 
easy reading and simple 0 -1 milliammeter. 

To: Triplett Electrical Instrument Com- 
pany, Bluffton, Ohio. 
Awarded Seal of Acceptance No. 103,1 
Product: 0 -1.5 AC Voltmeter. 
Description: An accurate, rugged and dur- 
able 0 -1.5 AC voltmeter. 

To: American Phenolic Corporation, 1250 
Van Buren St., Chicago, Ill. 
Awarded Seal of Acceptance No. 104 
Product: Amphenol Super -blip Socket. 
Description: A low loss socket with the 
following characteristics: Power factor at 
1 megacycle- .0002; dielectric constant at 
1 megacycle -2.6: loss factor at 1 mega- 
cycle- .00053; dielectric strength per 
mil. -500: tensile strength, lbs. per sq. 
in. -5000. 

(Continued on page 50) 

EMERGENCY 
VOLUME CONTROL 

REPAIRS 
During the twenty -two years of my 

service experience, there have been 
many times when it would have been 
a great advantage to have been able 
to make at least temporary repairs to 
a volume control. This is especially 
desirable out in the rural districts 
where, if the proper replacement is 
not at hand, one must await the re- 
turn of an order from some distant 
point before the anxious customer can 
be returned his entertainment. 

By accident I blundered upon a so- 
lution when my own receiver required 
attention at a time when it was para- 
mount that I have a certain program. 
I removed the control from the set 
which had been giving a little trouble 
for several days, and upon opening it 
found the strip to be worn until the 
strip foundation could be seen through 
the resistor compound. Prior to this 
happening I had tried various com- 
binations of graphite, carbon and 
other materials that promised con- 
ductivity, but with no great success, 
so it was with a hopeful heart that the 
bottle of drawing ink was picked up 
and scrutinized. 

The label propounded the fact that 
its base was carbon and, having had 
experience in erasing it from un- 
wanted spots on diagrams, there ap- 
peared no reason why it should not 
last at least one evening on a volume 
control. 

A small water -color brush was ap- 
propriated and the resistance of the 
control noted, then the control was 
given a coat of the India Ink and dried 
over an electric light globe where the 
temperature would not be too high. 
After the drying process the resist- 
ance was again noted and found to 
have changed 500 ohms from what it 
had measured when removed from the 
receiver, at which time it had shown 
3000 ohms shy from the manufactur- 
er's rating. 

Coat after coat of the ink was ap- 
plied to the resistor strip and after 
each operation the resistance was 
tried. After this the volume control 
was assembled, placed back in the re- 
ceiver and checked. To all appear- 
ances it was the equivalent of a new 
control and the receiver functioned 
perfectly. Needless to say we were 
quite elated at being able to get our 
desired program and while an order 
was placed for the new unit, it has not 
been replaced as yet and the emer- 
gency operation took place sixteen 
months and five days ago, still there 
is no trouble apparent in the control. 

Since the mentioned operation ex- 
tensive experiments have been carried 
on with all types and makes of volume 
control having the impregnated re- 

(Repair further on page 49) 
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B '.l , i .: w: 
'ommunications Receiver 

This receiver, built by the experimenter, will give excellent results. 

' HILE the home -building of 
communications receivers 
using plug -in coils in the 

"front -end" stages has been common 
enough practice among experimenters 
having limited workshop and labora- 
tory facilities at their command, the 
construction "from the ground up" of 
multi -coil superhets employing band - 
switching has been attempted -and 
successfully engineered -by only those 
amateurs possessing precision equip- 
ment. To design and wind three coils 
of proper form factor, for each band 
of a five -band job (maintaining the 
desired band coverage, a necessary 
close limit match between r.f. induct- 
ances, and a proper relation between 
these inductances and the associated 
ones for the oscillator circuit), to as- 
semble all fifteen coils in such a way 
that absorption effects and inter -stage 
coupling are eliminated, to calibrate 
the dial scale for all five bands (scale 
calibration for band -set is really im- 
perative in a switched -coil receiver, 
which generally covers an extremely 
wide range of frequencies), and to in- 
sure an exact track -well, this is a 
very, very difficult business, at least 
where the average ham is concerned. 

But this doesn't mean that if you 
want a switched -coil all -band super 
you'll simply have to purchase one 
tailor -made, or that if you can't afford 
a factory -built job you'll necessarily 
have to do the next best thing and de- 
velop a plug -in coil affair. You very 
definitely can construct your own all - 
band set, turning out a receiver which 
will feature every modern refinement 
-if you forget for once and for all any 
plans for the home -engineering of the 
r.f. coil assembly -and if you consider 

such an assembly (complete with dial, 
coils, switch, band -spread tuning con- 
denser, and related small items) a 
single component part, to be acquired 
ready for use just as is any other fa- 
miliar item such as an i.f. or power 
transformer. 

Anyway, this writer has done it. He 
has built up- almost overnight and 
using only those tools and aligning 
apparatus found in the average ex- 
perimenter's possession -a perfect 
communications receiver. It has just 
about everything: crystal filter; beat 
oscillator; noise limiter; flywheel tun - 
ing; signal level indicator; bandswitch- 
ing; and a tuning range which includes 
both the standard broadcast and the 
ten meter band frequencies. 

Let's get on to a brief description of 
this lately completed and extremely 
satisfactory com- 
munications r e - 
ceiver. 

The "heart" of 
the layout is the 
built -up, pre - 
aligned r.f. coil 
assembly with its 
matching band - 
spread con- 
denser, i t s cali- 
brated, inertia - 
controlled d i a 1, 

and its self - 

chassis with 
sockets f o r the 
r.f., Mixer, a n d 
h.f. Oscillator 
tubes. This pro- 
vides for a total 
coverage of from 
530 kc. to 320 
mc., t h e exten- 
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By RAYMOND P. ADAMS 
Laguna Beach, Cal. 

Now you can build a fine 

Communications Receiver, 

covering .5 to 32.4 MC, 

and expect good results. 

sion split up into 5 switching bands: 
1. 530 -1,575 kc. 3. 4.18 -12.5 mc. 
2. 1.5 -4.6 mc. 4. 7.3 -18.5 mc. 

11.2 -32.4 mc. 
Controls are provided for r.f. -i.f. 

gain, a.f. level, bfo. pitch, phasing, 
and noise silencing. (The crystal 
switch is controlled by the phasing 
knob, and is closed with the associated 
condenser at maximum mesh.) Toggle 
switches are also provided for ave. on- 
off, bfo. on -off, and stand -by or corn- 
munications. Two large knobs, one 
for bandset, one for bandspread, con- 
trol the two pointer dial, which is of 
flywheel design. 

The circuit is in part conventional, 
in part unusual -altogether a most 
practical hook -up for a receiver of 
this type. The unit is a communica- 
tions job which provides for efficient 

The chassis layout is professional in looks. 
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Under the chassis of the receiver. 

reception on all amateur bands of both 
'phone and c.w. -and under the worst 
and the best of general operating con- 
ditions. 

This circuit, as a careful study of 
the diagram will indicate, has : doublet 
input; elimination of coil absorption 
effects ( the band -switch shorts out un- 
used coils lower in frequency than 
those in actual selective use); the use 
of the efficient 6K8 mixer; elimination 
of shock excitation of the crystal 
through the positioning of the 6L7 
noise silencer tube ahead of the filter 
stage; inductance tuning of the input 
and output coils of the low- impedance 
crystal filter circuit; beat oscillator 
pitch control; forward reading signal 
level indication; controllable noise cir- 
cuit "take off "; transformerless driv- 
ing of the Class A 6V6s in the output 
a.f. stage by means of a simple and 
effective 6C8G phase inverter; and a 
new and very satisfactory means of 
headphone plug -in and simultaneous 
connecting together of the 6V6 plates, 
thus preventing any possible speaker 
reproduction. 

f onstruction 
It is first suggested that any reader 

contemplating the duplication of this 
design acquire the stamped and drilled 
chassis mentioned in our list of parts. 
This chassis will simplify the business 
of construction immensely, and par- 

ticularly because t h e 
cutouts are arranged so 
that the proper position- 
ing of all parts becomes 
immediately s e l f -e v i - 
dent. Of course, t h e 
metal base may be 
drilled and cut in your 
own worshop if the 
proper tools are avail- 
able, and in that case it 
i s advisable that a 
standard 13" x 17" x 
3'4" chassis be em- 
ployed and that it be 
very carefully marked 
before any mechanical 
attentions are given it. 
Remember - the layout 
suggested by the illus- 
trations relates to really 
functional parts posi- 

tioning and permilogical, straightfor- 
ward wiring. 

The crystal filter and bfo. units 
should, like the r.f. "front end," be 
acquired as complete, wired assem- 
blies. The alignment of none of the 
three assemblies should be tampered 
with, by the way, until the construction 
has been completed and the receiver 
is ready to be adjusted for peak effi- 
ciency. 

Install the r.f. coil unit and the va- 
rious potentiometers. Mark all shafts 
to proper length for knob control -re- 
membering that there must be consid- 
erable shaft extension between the 
front of the chassis and the front panel 
of the cabinet which you are to use - 
or simply the front panel if no cabinet 
is to be employed. Remove these units, 
then cut the shafts. Do not replace 
the coil assembly on the chassis until 
the other parts have been mounted and 
the most of the receiver wiring com- 
pleted. 

Mount the power transformer, elec- 
trolytic condensers, i.f. transformers, 
beat oscillator and crystal filter units, 
the potentiometers, speaker socket, 
etc. As the panel will extend away 
from the chassis quite a bit, to provide 
for proper dial face clearance, the tog- 
gle switches and phone jack should 
not be similarly positioned -but should 
be reserved for panel mounting di- 

rectly. Leave long enough leads. 
Install plenty of tie -points. These 

should be secured, as required, by the 
mounting nuts for the sockets and i.f. 
transformers. 

Now, before replacing the r.f. as- 
sembly and dial, which might be in- 
jured during the wiring process, con- 
nect up the various circuits. Sound 
policy here is to feature color coding 
so that leads may be readily distin- 
guished. Use brown for cathode cir- 
cuits, yellow for AVC, red for B+, 
orange for screens, black for grounds 
and twisted pair filaments, blue for 
plates. No leads from front -of- chassis 
components (or leads to be connected 
to items positioned on the front panel) 
need be shielded. However, leads from 
the phone jack should be brought 
straight across the front of the chassis 
to the output stage and those in the 
tone control and audio level control 
circuits brought to the rear of the 
chassis on the 6V6 side of the r.f. as- 
sembly cutout. 

With the wiring completed but for 
the connections from r.f. assembly to 
power and other points, set the front - 
end in place and bring out color coded 
leads from the coil unit (Meissner) to 
these specific ties: 

1. Blue lead from the middle 
assembly section to the P ter- 
minal of the input i.f. trans- 
former. 

2. Orange lead from this 
same section out to the number 
4 terminal (screen potenial ter- 
minal) of the 6J7 noise circuit 
amplifier tube. 

3. Brown lead from the for- 
ward section to the 10,000 ohm 
sensitivity control. 

4. Yellow lead from the for- 
ward section to the AVC bus. 

(Please tune in page 53) 

Wired and pre -aligned tuning unit- Meiss- 
ner type 13.7694 

Input i.f. transformer -Meissner type 
16.6643 

Output i.f. transformer- Meissner type 
16.6645 

Noise transformer- Meissner type 17-6869 
Beat oscillator unit -Meissner type 9143 
Crystal filter unit -Meissner type 9 -1005 

v"a ES 

SOMF 4SOV 

Circuit diagram of the home -built communications receiver. 
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There are not any controls, except a switch. 

THE use of the vacuum tube in a 
modern hearing -aid has made it 
possible for the user to enjoy a 

much finer reception of the original 
sounds entering the microphone. A 
marked improvement in fidelity is real- 
ized that was not present in the older 
versions of this type of equipment. Al- 
though primarily designed for the 
pickup and amplification of sound 
sources, the unit to be described may 
be used in conjunction with a vibration 
type pickup for direct connection to a 
violin or other such similar instru- 
ment. 

A hearing -aid can only be practical 
if it may be operated over many con- 
tinuous hours without replacing bat- 
teries for its operation. The unit here- 
in described fulfills this requirement 
by using a type of vacuum tube which 
operates with a minimum of plate and 
filament supply. 

Reference to the illustrations will 
show the simplicity of construction of 
this unit and by following the layout 
shown, no trouble should be had in 
duplicating the results obtained on the 
original. 

This unit is of wide utility which 
features compactness, convenience and 
economy in construction and operation. 
It may be used with any high imped- 
ance, low level microphone. The out- 
put is 200 ohms at a relatively high 
level, so long shielded microphone 
cables are unnecessary. O r d i n a r y 
twisted lamp cord can connect the pre- 
amplifier with the main amplifier if 
one is used. 

The aid uses the Raytheon RK43 
which is a double triode, so that only 
one tube is necessary. The filament is 
rated at 1t,z volts with a current drain 
of 120 milliamperes. One small size 
dry cell lasts for months of intermit- 
tent service. The B supply consists of 
two Burgess No. 5303 45 -volt portable 
type batteries. The drain on the B 
batteries is only 3!(2 milliamperes. 

A cabinet measuring 6 "x10 "x7" con- 
tains the amplifier. To make the 
chassis for the amplifier take the reg- 
ular chassis designed for this cabinet 
and cut it lengthwise down the mid- 
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Aid for 
HEARING 

uy ALFRED W. III"LI01{.El' 
Hannibal, Mo. 

A table -mounting unit for aiding 
the hard of hearing. Will also do 

well as a simple battery pre -amp. 

Circuit diagrams of the hatter) and AC hearing aid. 

dle. Bend up a tz" lip and fasten 
to the front panel with three bolts as 
shown in the illustration. This ar- 
rangement leaves just enough room 
for the B batteries to fit in the back 
of the cabinet. On one end of the chas- 
sis mount the tube socket. A cushion 
socket is preferable. On the other end 
of the chassis is the output trans- 
former which is Thordarson's No. 5515 
plate to line. The "A" cell sits on top 
of the chassis between the tube and 
the transformer and the switch mounts 
in the center of the panel. 

Underneath the chassis mount a 
bakelite strip to hold the resistors and 
condensers. One Mallory bias cell sup- 
plies the grid bias for the first triode 
and two cells for the second triode. 
Close to the tube mount a phone jack 
on the front panel for microphone in- 
put. 

Three binding posts mount on the 
panel close to the output transformer. 
The two lower posts connect to the 
200 ohm output winding. The top 
posts connect through a coupling con- 
denser to the second plate of the tube 
for high impedance output when the 
pre -amplifier is used within a few feet 
of the main amplifier. Since the cen- 
ter tap of the 200 ohm winding is 
grounded to the chassis, either of the 
lower binding posts then supplies the 
ground connection. 

The .05 mfd. condenser shown on the 
diagram at the input of the pre- ampli- 
fier would not be necessary with a 
crystal mike, but with a conductive 
type of microphone it prevents short- 
ing the bias cell. 

Two self- taping screws fasten the lid 

of the cabinet, and a chromium plated 
handle on top adds a finished appear- 
ance. 

On several occasions the output of 
this pre- amplifier or hearing -aid has 
been run over telephone line for dis- 
tances up to several miles with satis- 
factory results. 

Another form of this amplifier may 
be constructed if it is to be used in a 
permanent location and this version is 
shown in the schematic illustration. It 
operates on either 110 volts a.c. or d.c. 
and uses a type 6Z7 dual triode and 
a 1V rectifier. Due to the small plate 
current requirements the use of a filter 
choke will not be required and a 25,000 
ohm resistor will provide the needed 
filtration. -- 

No chance for feedback Itere. 
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TECHNICAL BOON 
8r BULLETIN It t:0 I tì00 

Taylor Tubes Inc. new tube and trans- 
mitter manual is now available through 
all Taylor jobbers. This manual is an 
excellent source of information for the 
amateur and a wealth of data is included 
to determine proper tank capacity ra- 
tios. Several designs are given for the 
construction of various transmitters. 
Complete tables and characteristics are 
listed for all of the Taylor line. 

THE NATIONAL RADIO NEWS, 
published by the National Radio In- 
stitute of Washington, D. C. in the Dec: 
Jan. issue covers the many 1939 Remote 
and automatic time control units. This 
article was written by Paul H. Thom- 
sen and is a timely radio topic in these 
days of new gadgets appearing on the 
market. 

The RADOLEK PROFIT GUIDE for 
1939 is now available to all servicemen, 
amateurs, sound men, institutions, etc. 
who request a copy from the Radolek Co., 
601 W. Randolph St., Chicago. This book 
features over 3000 new items and there 
are, of course, nearly 10,000 other parts, 
complete P. A. systems, electrical appli- 
ances, auto -radio parts, clocks and shav- 
ers. 

RADIO SERVICING written by M. N. 
Reitman of Chicago and published by 
Supreme Publications, Chicago, covers 
the requirements that the serviceman 
must know if he is to understand the 
many problems that confront the service 
of modern radio receivers. The lessons 
are not intended to cover the subjects in 
detail or at great length, but rather to 
cover the most common sources of 
trouble that are generally found in the 
every -day shop. 

A DETERMINATION OF THE AB- 
SOLUTE OHM, a research paper pub- 
lished by the U. S. Department of Com- 
merce, is available at the price of 15 
cents per copy and may be had by send- 
ing this amount to The Superintendent 
of Documents, Washington, D. C. This 
booklet contains a complete analysis on the 
measurement of such a small resistance 
and is recommended for the more ad- 
vanced reader. Another paper is also in 
print, RP1136. entitled PRODUCTION OF Ac- 
CURATE ONE- SECOND TIME INTERVALS. A 
copy may be had for 10 cents. 

PICK -UPS for December, 1938 con- 
tained a complete article on the new 
Western Electric "Cardiode" Microphone. 
This booklet is published by The Western 
Electric Co., 195 Broadway, New York. 
Other interesting articles include The 
Public be Served, Transmission Lines, 
and Marine Radio. The description of 
the microphone will be of particular in- 
terest to the sound man as it tells how 
many of the obstacles are overcome in 
difficult pickups. 

ELECTROLYTIC CAPACITORS. writ- 
ten by Paul McKnight Deeley and pub- 
lished by The Recorder Press at Plain- 
field, N. J., is one of the finest books that 
has printed material on this subject. A 
complete analysis on the various types of 
electrolytic capacitors is resented and 
deals with the phases of design that the 
average radio man seldom knows. This 
interesting book contains 275 pages, all 
devoted to the electrolytic capacitor in 
its various forms and types. 

TRICKS OF THE TRADE, a publica- 
tion of Radio Retailing, 33 W. 42nd Street, 
New York City, contains a wealth of 
handy remedies for a host of receivers. 
The comments and hints cover practical 
tips applying to the most common 
troubles found in the popular receivers. 

(More review on page 52) 

KLEINKLAUS. gen. sec.-treas. of the 
CTC- .11nrdir. moans that indicative 
of peaceful tines might be the high 

mortality rate among the members. Ile sez, 
"We no sooner turn around than some mem- 
ber is getting married. That is what secur- 
ity does for them." Men are notably stick- 
ing to their marine jobs, something unheard 
of in past years. Kell, if this is what un- 
ionism does for men, women and the coun- 
try, let's have more of it, sez we. 

s s s 

ELL, 'tis nice. 'tis nice. indeedy. to 
hear an occasional word of cheery 

approval roval of our efforts. So when Brother 
(JF) Hill. after being away on a cruise 
for four months. received his first copies of 
RN upon his arrival in the states, he wrote 
us .. . quote ... finding your column 
sure tins like seeing a good friend after an 
unwarranted absence . unquote, and we 
blushed all over with pride. He mentions, 
in passing. that this trip on the MS Gulf - 
halrk (WJCO) was his first experience of 
standing a watch in oilskins. Seems as 
low the recent hurricane which damaged 
the whole Eastern seaboard caught them 
right square to middling, almost in its dead 
center. The heavy seas and winds of hur- 
ricane force kiuda played old Ned with the 
tub and after about six hours of being 
blown all over the ocean. the seams in the 
overhead of time radio shack spread wide. 
-And the water began merrily tumbling in 
on him." Rawthah. pity a poor sailor on a 
Hite like that, what, matey ! But better 
the incoming salt sea saturating him than 
the spark job, eh? 

s s s 

WP Don Hekkiug (DH) Haut op WSOZT, 
formerly of Buffalo. N. Y.. is anywhere 

within eyeshot of this column. how's to quiz 
ye Ed for. an important message. Conic on, 
all you embryonic sleuths. get busy. 

s s s 

\ spite of protests from the ARTA. offi- 
cials, the Navy. imitating the .1Iatines, 

had the situation well in hand when they 
stepped into the strike -bound RCA. Mac - 
kay and Globe Wireless. and handled all 
messages going to Honolulu and the Orient. 
The Americe,. C0111 aI II a ice tions Associa- 
tion had begun a boycott against all west- 
bound press msgs. which threatened to stall 
plenty of traffic. until the Navy, under or- 
ders from Washington. put their crack ra- 
diops on the job. It wasn't long before the 
Commercial Pacific Cables resumed han- 
dling traffic and the Navy then turned the 
watch over to them. 

s s s 

MR. J. P. SATTERTIIWAITE of 544 
Colonial Ct., Toledo, Ohio, wants to 

hear from all you guys and gals who worked 
for time Tropical Radio Telegraph Co. 
around 1926. IIe sex it's to your advantage 
if you communicate with him. So it might 
be a good idea to drop him a penny post- 
card. 

s s s 

KENNETH CONROY. 1P8DYH, Police 
Station WCK, has broken out with 

a new idea which promises to expand and 
become a leading arm of our various law 
enforcement agencies. That is. if present 
plans materialize. It is a network of police 
radio technicians who own their own equip- 
ment and would like to band together for 
the purpose of exchanging news and in- 
formation and general brotherly goodwill. 
They might even help in apprehending crim- 
inals if the main police apparatus should 

fail- Lie; yen help the technician in charge -! So if you gadgets on police duty want 
to get together. there's KC who'll be only 
to happy to tell all. 

s s s 
IT IS noted with pleasure that most of 

the mail coming over the mahogany these 
wintry days appreciates the balance we are 
showing in ret to the ARTA and the CTU- 
.11ardic. We wish to again pass the remark, 
as ice did more that four years ago, that 
this department takes an unbiased attitude 
tow girds all organizations, always keeping 
a .weather eye on the radiops' ncell- being. 
We again stress the fact that if "both or- 
ganizations are working toward the end 
of giving radiops and radiotechs a liberal 
wage. best working conditions possible such 
as are enjoyed by every type of professional 
man. and peace of mind." this column will 
extol their virtues. For years radiops banded 
together to better themselves. but there was 
always that fly in the ohmtnpn t, human na- 
ture. which eventually upset the applecart. 
Now that we have two organizations ready 
to take up the sword for radiomen, we will 
do our best to keep harmony and sweetness 
between them. Keep up the good work ! 

s s s 

DID you ever remiuinisce about qrd? 
qrd? qrd? in radio operating? Do you 

remember the days when the radio!) was 
looked up to with the same adulation and 
awe that is bestowed on an aviator today? 
A man who carried the spark insignia on 
his uniform was king, until the teletype 
systems displaced many operators when they 
were installed in stations. After this came 
the high speed machines that cut down the 
working hours or manpower per working 
hour. And then came the Automatic Alarms 
equipment which was designed primarily as 
an ever -present watch on the distress fre- 
quency. but which stopped the argument 
for a three -man watch aboard shift. Then 
came the 'phone installations with regula- 
tions permitting a third class ticket to han- 
dle high prover xmtrs as long as there was 
a second class ticket around to adjust the 
xmtr. Then came the mixer which gives 
a direct person -to- person private phone line. 
And now one of the boys brings out a 
phone job that even a child can operate by 
pulling a small switch and one won- 
ders what the future holds for a radio -tele- 
graph operator? Of course. they didn't 
throw out the wire operators when the tele- 
phone came into use . but they sure put 
an awful hole into the number employed. 
So, are you studying? 

s s s 

WN the I)ceember issue. a paragraph anent 
the building of radio equipment by ra- 

diops under n 1PPA project allowance. was 
misinterpreted by n brother op in Chicago. 
The item states it was rumored that under 
n 11'PÁ project. the FCC may Lire radiops 
to build the equipment needed for the prac- 
tical examinations. That is. if the bill for 
the five year ticket becomes a law. But 
let's make one thing clear. please. This is 
just a rumor. 

A"- 
yes. mail. And here are a few . 

Dap Cassio. formerly with W2i CW, 
had to get away from fake holdups. riots. 
brickbats and such. so lie joined the police 
department to get the real thing . just 
like JW Whitely. who now guards the gold 
in the Chase Nall Rank. after getting a 
1st class crow in the Navy.. . Paul Am- 
sterdam, former op on the .1f&JI Line, is 

(Pse QSY to page 58) 
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A commercial unit adopting the principles set down by the author. 
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The farmer can change his 
radio from battery opera- 
tion to power packs fol- 
lowing the author's design. 

By LOUIS J. GAMACIIE 
W9RGL 

Development Engineer 
Standard Transformer Corp. 

Chicago, Illinois 

4? R : ̀ . 113f,- 3/ 

?i..IIM POWER PACKS 
TH the advent of rural elec- 

trification, the subject of 
packs to convert the present 

battery operated farm radios to a.c. 
operated radios is very important. 
Everyone who has had to keep storage 
batteries in condition realizes the 
amount of trouble that a storage bat- 
tery gives in the way of fumes, spilling 
of acid, and the uncanny ability of the 
acid salt to seem apparently dormant, 
but when moisture comes in contact 
with this salt, clothing, rugs, etc., 
are ruined. 

The modern farm radio may be clas- 
sified in the following four groups: 

First, the set that uses the 5 -volt 
type of tubes, a storage battery for 
filament, and "B" and "C" batteries for 
the plate and bias source. The second 
type is the set that uses 2 -volt tubes 
with an air cell for the filament supply 
of these tubes and both "B" and "C" 
batteries for the plate and bias supply. 
The third type of farm radio set is that 
which incorporates a vibrator type 
power supply and is operated from a 
6 -volt storage battery which supplies 
both the filament and vibrator power. 
The fourth group of farm radio sets 
may be called the duplex type; that is, 
it uses a 6 -volt storage battery, but 
utilizes only one cell of this battery 
or 2 volts for the filaments of the 
tubes, and the remaining 2 cells, or 4 
volts, for the vibrator and transformer 
combination which replaces the "B" 
battery. 

In discussing the various power sup- 
plies to be used with these radios, the 
first group will be considered first. It 
is found that these supplies were very 
common approximately ten years ago, 
before the advent of the all electric 
radio, but are not generally available 
today. These units consist of an "A" 

and "B" eliminator. The "A" elimi- 
nator, as it was called, consisted of a 
dry or jar type of rectifier. This sup- 
plied the filaments of the tubes 
through a large filter choke and two 
large electrolytic condensers, which 
constituted the filter. It may be well 
to say at this time that there have 
been large improvements in electro- 
lytic condensers since the appearance 
of the original "A" eliminator. In 
these early condensers there was con- 
siderable leakage both in the form of 
the active electrolyte and in electrical 
capacity. Therefore, these condensers 
lost their efficiency very rapidly, and 
consequently this produced consider- 
able hum. 

The "B" eliminator, as it was called, 
consisted of a power transformer, a 
rectifier consisting of a group of jars 
or a gas filled tube of the BH type, 
and a filter. The filter 'consisted of 
two filter chokes and three or more 
filter condensers. The circuit of both 
a jar type "A" and "B" eliminators and 
one using a dry disc rectifier and a BH 
tube is shown in Figs. 1 and 2. 

The second type of farm radio set 
which utilizes 2 -volt tubes, utilizes the 
same fundamental circuit with the ex- 
ception that dry disc rectifiers are used 
and that the power transformer has 
windings for both the plate supply and 
the filament of the rectifier tube, as 
well as for the dry disc rectifier. A 
circuit of one of these units is shown 
in Fig. 3. 

In the third group of farm sets it is 
found that the power supply for this 
group consists of a power transformer 
which supplies energy to a dry disc 
rectifier, and a swinging choke and fil- 
ter choke plus two electrolytic con- 
densers. This unit requires good filter- 
ing because of the variable load placed 

upon it by the vibrator and the farm 
set (vibrators draw approximately five 
times contact current at the instant of 
contact- they draw very little current 
when the reed is traveling from one 
contact to the other). For this reason 
radio manufacturers of farm radios 
use four leads to a battery. Two go 
into the positive, one to the vibrator 
and one to the filament; and two go 
into the negative of the battery, one 
being for the vibrator and the other 
for the filament. 

In constructing a pack where this 
system is used, it is advisable to con- 
nect the vibrator portion to the junc- 
tion between the two chokes and filter 
network. This will give an isolation of 
the filaments from the vibrator circuit 
and help eliminate any possible hum. 
However, sets that do not use this sys- 
tem, using both chokes, will work sat- 
isfactorily in the majority of cases. A 
circuit, Fig. 4, and illustration for this 
power supply is illustrated. 

In the fourth group of farm radio 
sets, where a part of the battery is 
used to supply filament power and part 
to supply the vibrator, this presents 

(Design further on page 53) 
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\lopping Lamination Zion ii nut 
'ERE is a handy way to over- 

- come the tendency of certain 
- 1 transformer laminations from 
vibrating. This method is particularly 
effective on the Silvertone model 6110 
"Rocket" but may be applied to any 
receiver using the half shell type of 
transformer. The vibrating lamina- 
tions may be stopped by means of the 
following procedure: Use an ordinary 
pair of auto pliers and set the jaws to 
the widest open position. Kink the out- 
side core laminations as shown in the 
illustration and twist to force the in- 
dividual pieces together. The corner 
bolts should not be loosened during this 
procedure.** ' .' 

Another effec- 
tive remedy to 
overcome this 
kind of hum is to 
allow the trans - 
f ormertoreach 
maximum operat- 
i n g temperature 
and then to tight- 
en the long mount- 
ing bolts while the 

transformer is st'll warm. As the unit 
cools off, the laminations will become 
even more secure due to the fact that 
heat expands the metal and cold con- 
tracts. If the hum is unusually bad, 
and if the serviceman is very careful, 
the transformer may have a filament 
winding temporarily shorted to bring 
up an excessive heat. The winding 
should only be shorted for a few sec- 
onds at one time. Caution: do not 
leave the short on too long or the 
transformer will burn out from over- 
load. 

Push- Dutton Protection 
The removing or replacing of some 

of the new chassis which have push- 
button tuners from their cabinets pre- 
sents a problem when these buttons 
protrude enough to strike the cabinet 
as they slide in and out. Most service 
shops have some celluloid sheet lying 
around, such as is 
used as window 
glass in old cars 
and as a sleet re- 
mover in new cars. 
Cut a strip about 
2" wide and 5" long, and insert it in 
the round opening in the cabinet. Ad- 
just this strip so that it passes over the 
push- buttons. Now slide the chassis 
into the cabinet and as the buttons 
come in contact with the strip they 
will be forced down and the unit will 
fit into the cabinet very smoothly. 

Some receivers are equipped with a 
key which fits on the condenser shaft 
and holds the dial to proper position. 

Be very careful not to lose this key as 
it is needed and a substitute is hard to 
make. 

Noisy Control Remedy 
The following will be helpful in the 

servicing of the Philco model 17 re- 
ceiver. As is, this set comes with a 
350,000 ohm tapped potentiometer, 
which is used as the tone control. It 

also serves as the 
diode load resist- 
or. This control 
becomes noisy in 
service and in the 
particular case at 

hand required a new control. This re- 
placement did no good and the noise 
continued as before. Observation 
showed that the diode resistor might 
be replaced with a fixed carbon resist- 
or of the same value as the tone con- 
trol and that the audio component 
could be fed through a condensor to 
the tap on the v. control. Upon com- 
pleting the above, the noise disap- 
peared completely. 

Note R1 and Cl are added to the 
original circuit. 

Soldering Iron Kinks 
Many a piece of good equipment, a 

hard -to -get schematic, or possibly a 
burn has resulted from the soldering 
iron coming in contact when hot. To 
eliminate this hazard, the following 
gadget was improvised and proved its 
worth many a time. The idea is to 
provide some means of a soldering iron 
holder which may be mounted under 
the bench instead of on top. 

BENCH 

=e7= ASBESTOS 

/ _METAL 

STOP TO PREVENT IRON MOUNT HOLDER WITH 
SLIPPING OUT ANGLE SHOWN 

Take a piece of tin, galvanized iron 
or some other metal and cut to 10" 
wide by 12" long. Bend to the shape 
shown in the illustration and screw 
into place under the table or bench. 
A piece of sheet asbestos should be 
tacked to the bench as shown to pro- 
tect the bench from the heat of the 
iron. 

Additional protection may be added 
to the ordinary iron holder by extend- 
ing the sides of the holder so that if 
a piece of paper were dropped on top 
of the iron, it would not burn. This 
kink will be useful with the holder in 
the usual position on top of the bench. 

Many servicemen do not realize that 
the temperature of the soldering iron 
tip may be regulated by simply set- 
ting the tip so that it is either far in 
the element or set out away from the 
heating surface. Of course, this only 
applies to the irons which have a re- 

movable tip. By allowing the iron tip 
to become too hot, it will not keep 
tinned very long and maximum life to 
the copper will be had if the tempera- 
ture is kept to just enough heat for 
good soldering. 

Simple Modulation Meter 
There are many amateurs who wish 

that they could be able to tell approxi- 
mately the percentage of their modu- 
lation without recourse to expensive 
instruments. There is a meter, -a 
standard one that can be used for this 
purpose as well as a neutralizer. It is 
the "Current Squared Thermo Gal- 

vanometer." The one which works the 
most satisfactorily has a resistance of 
4.5 ohms, and will safely pass a cur- 
rent of 115 milliamperes. It is made 
to work on radio frequency only. 

Couple the meter with a turn or two 
to the final tank circuit. BE SURE 
AND P LA CE THE COUPLING 
TURNS FAR AWAY FROM THE 
TANK so as to avoid burning out the 
meter. This cannot be stressed too 
strongly. Then move the link closer 
and closer to the tank until the meter 
reads either 40 or 60. Using the tables 
below, and whistling steadily into the 
microphone will give an increased 
reading which can be converted into 
percentage modulation by using the 
charts below. ALL READINGS ARE 
APPROXIMATE, ONLY. 

Although the meter is not very 
cheap, it makes one of the handiest in- 
struments to have around the ham 
shack. 

TABLES 
For reference point AB on the scale: 
Met r % Modulation 

42 10 
44 20 
46 30 
48 40 
50 50 
52 60 
54 70 
56 80 
58 90 
60 100 

For reference point BC on the scale: 
60 0 
62 6.66 
64 13.32 
66 19.98 
68 26.64 
70 33.30 
72 39.96 
74 46.62 
76 53.28 
78 59.94 
80 66.60 
82 73.26 
84 79.92 
86 86.58 
88 93.24 
90 99.90 

(Gadget further on page 49) 
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By J. K4OOKII. W2.1117. 
Staten bland. N. Y. 

Following the directions of the author will 
male a "professional" wirer out of even you. 
There is not anything difficult about it. 

:OW many times have you wired 
up an oscillator, amplifier, or 

- - some other piece of radio 
equipment and had it function prop- 
erly on the first trial? I'm willing to 
bet it doesn't happen very often. Even 
if a fellow has all he can desire in the 
way of parts, and a complete shop in 
which to build his equipment, he might 
not obtain satisfactory results. Yet 
some other fellow over in the next 
block can salvage a couple of_ old 
broadcast sets, and swap some un- 
needed parts for some needed ones. 
Then, working with a few cheap tools, 
he can turn out something which 
really "goes to town." Why? Be- 
cause he was luckier than the other 
fellow? No, Sir! It's probably be- 
cause he has a better knowledge of the 
fundamentals in the art of radio wir- 
ing. We say "art," because that's ac- 
tually what it is. An artist painting a 
landscape couldn't get very far if he 
didn't know how to hold his brush or 
mix his paints. Neither can a radio 
constructor expect good results if he 
doesn't know how to lay out and wire 
his parts for a maximum efficiency and 
a minimum of headaches. 

So, as the painter divides his work 
into portraits, stills and landscapes, 
let us divide our art of wiring into 
Power Supply, Audio Frequency, and 
Radio Frequency sections. Each of 
these requires its own special tech- 
nique. We'll start with Power Sup- 
ply wiring, which is probably the sim- 
plest type. Since feed -back and other 
such disturbances very rarely occur in 
power supplies, the leads can be wired 
in cable form without fear of trouble. 
By selecting a clear section of the 
chassis where parts won't interfere, a 
neat cable arrangement can be visual- 
ized, with leads branching off neatly to 
the various parts. The cable should 

33 

DO NOT PULL LOOPS 
TO TIGHT 

CHASSIS S-Jt 

MAKE TWO LOOPS ON 
HEAVY CABLE CLOSE 
TOGETTHER, I 
3 i 1 

woovk -4.1m 

KEEP KNOTS &RIB 
OUT OF SIGHT -" EXTRA LOOP PREVENTS 

CORD FROM UNRAVELING 
IF BROKEN 

Making that fand- lo,k,,,. larin;;I 

be kept well clear of bleeder resistors, 
tubes, and other parts which heat dur- 
ing operation. A single large cable is 
to be preferred to a group of small 
ones, as it simplifies lacing and adds 
strength and appearance. Also, in ter- 
minating the leads, it is a good idea 
to leave a slight hump, or loop in the 
end before soldering. This will prove 
very helpful if replacement of a part 
is necessary, besides adding a sort of 
"shock absorber" effect and thereby 
lessening the chances of a broken con- 
nection. Where leads are brought di- 
rectly out of transformers or other 
parts without terminal connections, 
the good wireman makes use of the so- 
called "cinch" or "dummy" lugs, which ' should be procured with a considerable 
number of terminal lugs. The leads 
from the part are brought out to these 
lugs, and any other necessary connec- 
tions can be terminated at the same 
point. The resulting neat wiring is 
well worth the few extra pennies in- 
volved in purchasing the lugs. 

When working with any high volt- 

age value (1,000v or over), it is a good 
plan to incorporate the high voltage 
leads in a separate cable. If the volt- 
ages are in excess of 1,500v, automo- 
bile high tension ignition cable is best, 
since it has a high voltage breakdown 
rating, and lends itself nicely to bend- 
ing and cabling. Output terminal 
leads are more or less determined by 
the intended use of the power supply. 
If for experimental work, where con- 
siderable connecting and disconnecting 
is necessary, regular binding post 
strips are the solution. However, 
should the supply be part of a larger 
piece of equipment, such as a trans- 
mitter, plug and socket connections 
are best. A word of warning, though, 
will not go amiss. Bring all leads 
carrying 600 volts or over out sepa- 
rately to small feed -through insula- 
tors, or similar terminals, and on leads 
carrying between 400 and 600 volts, 
use ceramic sockets. More than one 
Ham has lost parts due to overload 
caused by an arc way down deep in 

(Wire further on page 61) 

Examples of the wiring "art." 
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uIa N EW Radio 
The Andrea Radio Corporation of 

Woodside, Long Island, New York, have 
made available a new Television receiver in 
kit form which will appeal to those entering 
this fascinating form of entertainment. By 
actually building the set, the constructor 

The Radolek Co., 601 W. Randolph St., 
Chicago, distribute a small record player 

with its self- contained 
amplifier. It incorpo- 
rates a crystal pickup 
with catch holder, 
self- starting constant- 
speed motor, and a 
power amplifier with 
6 inch electro- dynamic 
speaker. The tube line- 
up is as follows : 6C5, 
6F6, and an 80 type 

rectifier. Volume control, tone control and 
on -off switch are provided. 

The Thordarson Electric Co., Chicago, 
Ill., announce their new T20W08 4 tube 
beam type amplifier which is self- contained 
in a portable type carrying case together 

with its associated 
speaker. This unit fea- 
tures individual con- 
trol of microphone or 
phono. for complete 
mixing. The power 
output is 8 watts and 
provision has been 

made to properly match the output im- 
pedances to various loads. Field excitation 
is also provided up to 6 watts to the speaker 
field. 

The Triumph Mfg. Co., 4017 W. Lake 
St., Chicago, have a new cathode ray osefl- 

lograph using a 3" 
cathode -ray tube. This 
model 830 features the 
alignment of tuned r.f. 
circuits by the res- 
onance curve method. 
Over -all analysis of 
audio amplifiers is 
also provided in addi- 
tion to the other usual 
functions of this type 
of instrument. The di- 
mensions of this scope 
are 74 "x10 "x14 ". An 

input sensitivity of 0.4 volts R.M.S. has 
been achieved through the use of a type 
6SJ7 tube and a new thyratron saw -toothed 
oscillator provides a continuous range of 7 
to 30,000 cycles. 

may gain certain benefits from the knowl- 
edge secured. The set has been named the 
"Sharp Focus" and includes table, console 
and automatic phonograph combinations for 
sight and sound reception. 

The David Bogen Co. of 663 Broadway, 
New York have solved the problem of dem- 
onstrating amplifier equipment where space 
is at a premium by offering to the trade 
a compact shelf type assembly which has 
room for four amplifiers and a phonograph 
turntable. A switching panel is so arranged 
that it includes two microphone inputs, a 
four point selector switch, and another 
changeover switch to shift the speakers, 

The Operadio Mfg. Co. of St. Charles, 
Ill., announce a remote volume control unit 
which is intended to be used in conjunction 
with the 1938 series of amplifiers so that 
the volume may be controlled from any 

convenient position in 
h e audience. T h e 

level is set to the max - 
'mum desired at the 
amplifier and then all 
further adjustments 
are made at the re- 
mote position. The en- 
tire unit fits nicely in- 
to the palm of the op- 
erator's hand. 

The Ohmite Mfg. Co., 4835 Flourney St., 
Chicago have developed a new hermetically 

sealed Attenuator 
which affords an ac- 
curate substitution to 
be macle in the proper 
testing and adjusting 
of various line im- 
pedances by the substi- 
tution method. This 
new attenuator is fur- 
nished in different im- 
pedance ratings to 
meet different condi- 
tions and to give any 
desired decibel l o s s 
from .25 to 40 deci- 
1Tls. This unit is es- 
sentially a "H" pad 

but can also he provided as a "Pie" or as 
a "T" pad. 

The Brush Development Company of 
3322 Perkins Avenue, Cleveland, Ohio, has 
made a new high fidelity pick -up, Type S16, 
available. True reproduction with needle 
pressures as low as 44 of an ounce, and per- 
manent needle points whose life is greater 
than 10.000 playings on shellacked records 
together with true tracking by means of an 
adjustable arm length from 12" to 16" 
which, once adjusted for a particular table 
will remain fixed. are featured. 

Amperite Co., 561 Broadway, New York, 
have designed a new "Koulak" microphone 
to be used as a pickup medium with string 
instruments for reproduction in connection 

with suitable amplifi- 
ers. The range of the 
unit is sufficient that 
high -fidelity may be 
realized. The pickup 
microphone feeds into 
the amplifier in the 

conventional way and the rating is -30 
decibels. The response is 60 to 8000 cps, 
plus or minus 1 db. An adjustable clamp 
is furnished so that the unit will fit various 
applications. 

Webster Electric Company of Racine, 
Wisconsin, have brought out their new mel- 
low-tone series X78 crystal phonograph 
pick -ups featuring a solid wood phone arm 
and a standard rubber steel cartridge. A 
metal outer shell serves as an electromag- 
net, or electro- static shield as well. The 
tone arm is designed to minimize tracking 
errors down to 3 or 4%. 

The Noggle Products Company of Ann 
Arbor, Michigan, are furnishing the Add -a- 
Bin, which is a metal -type cabinet for the 
storing of small parts, to the average radio 
serviceman. The bins may be assembled in 
various desired combinations or shapes and 
are of welded construction, using 26 gauge 
steel, with green enamel finish. 

The Hickok Electrical Instrument Co., 
Cleveland, has developed a new radio serv- 
ice panel to aid radio dealers and service- 
men in merchandising radio tube and set 
service. All instruments are in line and 

when the panel is placed on a counter it 
gives eye -level accuracy. The panel has 
a Hickok Microvolter, ROF -4 Oscillo- 
graph, and 51 -X Radio Tube and Set 
Tester. 

The Drake Mfg. Co. of Chicago have a 
unique new counter display designed to sim- 
plify ordering and to increase jobbers' sales. 
Fi fteen different types of dial and jewel 
light assemblies are mounted on this dis- 
play. An ingenious feature of this new 
display is the "Eye" of the Drake trade- 
mark which is actually a pilot light and may 
he operated from an external battery sup - 
ply. 

The International Radio Corporation an- 
nounces a new model Kadette Autime elec- 
tric clock and receiver. The radio dial is 
placed in an inconspicuous position at the 
lower right hand corner of the clock dial. 
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0 2OMr1i:s ,;: 1 __4- .e 
From Receiver Parts 

By L. B. BOBBINS 

In spite of a wood panel, and the 
odd meters, the rig is really fb. 

HE transmitter shown in the 
photographs was constructed for 

- - less than ten dollars because re- 
ceiver parts were used almost through- 
out. A dollar bill bought four old bat- 
tery type receivers and another dollar 
bought a good a.c. type receiver. From 
these were obtained parts enough to 
almost build the entire job. The other 
eight dollars went for meters, lumber, 
a couple of new tubes and a few little 
parts used in the hook -up. Plenty of 
good 27, 45, 210 and 250 type tubes 
were found in the purchased sets and 
in the spares around the shack. Some 
chokes were home made, as was the 
mike transformer, and the tuning coils. 

The hook -up is commonplace. The 
r.f. portion uses a 53 tube as 40 meter 
oscillator and 20 meter doubler. A 
2A3 or 45 is used as a buffer and a 210 
as final amplifier. Class A speech was 
utilized because all standard parts and 
tubes could be used to advantage. The 
power supply is a simple "brute force" 
affair using standard receiver power 
parts. Altogether the transmitter is 
efficient for its design and cost and 
any amateur will be pleased with its 
performance. In nearly two months' 
use all reports have been "excellent 
signal and voice quality, good volume 
and stable frequency." No one could 
ask for more. 

Harwich, Mass. 

The average "Junk Box" will yield sufficient 
receiver parts to build this very excellent 
transmitter, capable of good distance range. 

It was planned to construct the 
transmitter in three sections, so a cab- 
inet was built with three shelves. The 
front was '/4" plywood, the frame of 
3." pine and the shelves of '/z" stock. 
Panel is 30" high by 18" wide and the 
shelves are 18" x 10" and slide in on 
the framework. The builder can use 
his own idea about the exact arrange- 
ment and construction. 

Each shelf was shielded on the bot- 
tom with sheet copper to which all 
ground connections were made. The 
power supply was built on the bottom 
shelf, the speech equipment on the 
middle shelf and the r.f. portion was 
placed on the upper. The exact ar- 
rangement of parts is immaterial so 
long as coil fields are kept apart and 
leads are as short as possible. Con- 
denser and tank leads should be espe- 
cially watched. All coils- Ll- L2 -L3- 
L4- -were wound on tube bases with 
No. 30 DSC wire and "doped." Old 
four prong sockets were used for plug- 
ging in the coils. The link coupling 
the 2A3 to the 210 was twisted No. 30 
DSC wire and fed much more current 
to the 210 grid than larger wire usu- 
ally specified. The final (L5) 210 tank 
coil was wound of No. 12 bare copper 
wire and made plug -in with banana 
plugs and sockets close to the tuning 
condenser terminals. L6, in the an- 
tenna net -work, was also of bare cop- 
per wire with a clip for tapping off the 
required number of turns. 

The speech equipment is perfectly 
simple, being a two stage amplifier 
with the second stage push -pull. The 
mike transformer was made by remov- 
ing the primary from an old audio 
transformer and substituting a scram- 
ble wound primary of approximately 
200 turns of No. 32 DCC wire. The 
ratio of turns will then be high and the 
quality is surprisingly good. A single 
30 by choke was used with a 500 ohm 
dropping resistor to the final, which 
appeared to distribute the current be- 
tween modulator and amplifier about 
right. 

In the power supply a heavy duty 
1,200 volt center tapped transformer 
was obtained which also contained a 
5 volt rectifier supply. Two 5Z3 recti- 
fier tubes were employed, their plates 
being tied together. The regulation 

is excellent and repays for the use of 
the extra tube. All other filament sup- 
plies are from separate transformers 
as shown. One power switch turns on 
the primaries of all transformers and 
the minus power lead is cut with a 
switch for supplying the tubes with 
the high voltage when needed. A 
Christmas tree bulb in the high power 
minus also acts as a safety fuse in 
case anything goes "haywire" in the 
filter system. The filter condensers 
should be at least 1,500 volts working 
test and the voltage divider should be 
100 -watt to prevent heating. 

Now to return to construction. In 
the 53 stage the crystal was of the 
usual plug -in type using a five prong 
socket. If a crystal is out of the ques- 
tion for ten meter operation, a TNT 
coil can be plugged into the socket in- 
stead, making the oscillator self -ex- 
cited. The detail sketch shows this 

COIL DATA IOA -20 A 

20A 
TURNS 

LI 14á24 D 5.0 - I DIA. 
L2 7424DSC-1.501A. 
L3 10424 DS C -1.5"DIA.-CT. 
L4 II424DSC-15.01A 
L 5 7412 D.SC-3° DIA.-CT. 
L6 6-8412 D S C-CT 3-DIA. 

IO .A 

TURNS 

6 DSC-I5DIA.-CT 
5 DSC.-15DIA. 
4412 D S C -I SbIA-CT 
SAME AS20A 

BUFFER TANK 
TWO TURNS AT CENTER 

FINAL GRID COIL 

TWO TURNS AT BOTTOM 

SPsT 
pO 

C TNT COIL TOBE 
y USED INSTEAD 

OF x 5 
XTAED L IF DE- 

Tran,millrr Details. 
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Rear view of the `Junk Box Special.' 

arrangement and is made by opening 
the crystal choke by a switch. The 
number of turns in the TNT coil will 
have to be determined by experiment. 
Solder all ground leads direct to the 
copper shield below. Meters are in- 
stalled permanently in the panel. 
Clips on the leads are used for attach- 
ing to their terminals to make re- 
moval of the shelf easy. Also all con- 
denser shafts are wood dowels at- 
tached to the dials and tuning shafts 
by flexible couplers. Jacks 1, 2 and 3 
should also be wired to ground from 
similar terminals so the milliameter 
cart be used in either jack for cathode 
and grid current reading without 
changing connections. To be on the 
safe side use 1,000 volt fixed condensers 
in the 53 and 2A3 stages and at least 
1,500 and preferably 2,000 volt con- 
densers in the 210 final. 

To smooth out inequalities in the 
antenna construction and installation 
some sort of a matching net -work 
should be installed as shown. Trouble- 
some harmonics are thus eliminated 
and antenna output can be controlled 
to the maximum output. In using, 
bring the final to resonance with net- 
work disconnected. Then attach net- 
work and antenna. Set the coil clip on 
a turn that will indicate antenna cur- 
rent. Then adjust condenser A for 
maximum and then adjust condenser 
B to match it for greatest output in- 
dication in the final milliameter, which 
should be around 100 mils at the speci- 
fied voltage. 

In the speech amplifier a 50,000 ohm 
variable resistor is used across the 
mike transformer secondary to vary 
the voice input to the first tube. Use 
only a good make of resistor and be 
sure to install the r.f.c. which aids 
greatly in reducing feed -back. Proper 
adjustment of the variable resistor 
will eliminate speech distortion to the 
first grid. The 1,500 ohm grid resistor 
in the 250 modulator may have to be 

altered to properly reduce grid cur- 
rent. At a 500 volt input to the 250, 
plate current should not exceed 100 
mils. 

No mention has been made of any 
definite dimensions or measurements 
because of the varying types of parts, 
etc., used in any one individual con- 
struction. Arrange all parts as you 
choose, keeping in mind as before 
stated, coil fields and short leads. A 
shield behind the panel would, of 
course, prevent hand capacity when 
making tuning adjustments, but by 
using tuning shafts of wood or fiber 
such shielding is unnecessary. 

In tuning this transmitter proceed 
as follows. Disconnect all power leads 
except to the 53. Turn oscillator con- 
denser until oscillation of crystal takes 
place indicated by a decided dip in 
meter pointer. Reduce condenser set- 
ting slightly. Then tune doubler con- 
denser to resonance, which will raise 
meter reading to greatest value. 
When adjusted to maximum, light the 
2A3, but keep plate power off. Turn 
neutralizing condenser until neutral- 
ization is proven by checking 2A3 tank 
circuit against a neon bulb in the usual 
manner. When this is done connect 
plate power and tune the tank until 
this circuit is in resonance with the 
53 doubler. 

Light the 210 and neutralize that in 
the same manner as the 2A3. First, 
however, plug the grid meter into jack 
No. 3 and turn 210 grid coil condenser 
until the maximum number of mils is 
being fed in by the 2A3. This should 
be around 15 mils. When the 210 is 
neutralized apply the plate power and 
tune to resonance indicated by a de- 
cided dip in the meter. For phone 

40-50TURNSOr30 
D.C.C. WIRE 

'DOWEL / STIFF WIRE 

n nnt u 

I I 

TUBE 
BASE 

Details of parts. 

work the grid resistance should be at 
twice cut -off value or about 20,000 
ohms. For c.w., 10,000 ohms is suffi - 
cent for bias. This should show prac- 
tically no mils flowing in the plate 
meter when there is no load on the 
tank. A happy setting will be found 
when setting the 53 -2A3 coupling con- 
denser where a maximum amount of 
mils show up on the grid meter in jack 
No. 2. The cathode current of the 53 
when oscillating properly will range 
around 30 to 35 mils. When all grid 
currents are at a maximum and tank 
circuits indicate maximum resonance, 
adjust the antenna network with an- 
tenna attached. The final 210 plate 
tank reading will be a dip to about 95 
to 100 mils at 450 volts. 

Turn on the speech amplifier and 
switch on the mike. Speech will swing 
the antenna meter up. If it goes down 
look for poor current supply to plates, 
too small chokes or defective condens- 
ers. Monitor the speech quality by 
speech input control at the mike trans- 
former. 

For c.w. work substitute the 10,000 
ohm 210 grid -leak for the 20,000 ohm 
one and close the plate input resistor 
switch to the 210. This puts the full 

(Pse QSY to page 48) 

53 Oi a 000035 

La 000035 

210 000035 

o 

B 
0 0 0 

-4 

uQVAC 

o 

27 

50Mn 
2 

00025 0oz 
SPST 

I SPEECBFILS. 
20. 

25V 538a5 FIL 5. 

250,210F1LS 

Sv 

n OO, 

MAO- 50 

2-2]'5 

B 

30M 250MA 

600V 5Z 3's 

ó 

600V 

2 1500v 

500n 

AS BULB 

2MF 

1212500 

5P 

0MR 

250 

00 

PS T 

IB0V 

001 

o 

0000 5 LS 

ANT 

B C © MR. 

o-zao 

5P.5T :. E 500n 
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A 0-200 

350V 
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500V 

Circuit diagram of the 10.20M Transmitter. 
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This tester is very easy to use and construct. 

3/ 

A unit that can make at least seven dif- 
ferent tests will always be a most wel- 
come adjunct to the serviceman's tools. 

By Fli AN H .1. F_U.hN Isl[ 
Ogden, Ctalh. 

UNIVERSAL TESTE_:, 
"T is rather hard to understand that 

in these days when certain sere- 
- - icemen are finding spare moments 
around the shop, that they do not un- 
dertake the construction of up -to -date 
test equipment by using up some of 
the many spare parts usually found 
in any establishment. Test instrument 
circuits have been published widely 
but few have combined the many fea- 
tures to be found in the unit here de- 
scribed. 

Practically all of the parts needed 
to construct this tester are made up 
of replacement components of stand- 
ard makes and tolerances so that they 
may easily be duplicated. To be an 
up -to -date unit, the tester must in- 
clude as many measurements as pos- 
sible and at the same time be of com- 
pact construction so that it will be 
portable when taken out on a service 
call. 

This instrument offers the following 
tests with a good degree of accuracy: 

1. Condenser leakage from 0 to 15 
megohms. (with 8 volts) 

2. Condenser leakage from 15 to 100 
megohms. (with 275 volts) 

3. Capacity on direct scale from 
.00005 to 90 mfd. 

4. Capacity up to 160 mfd. when used 
with external standard, or 20 times 
standard. (Note that 1 /20th of the 
.0001 standard is .000005 mfd. At 
these low capacities the readings will 
be upset somewhat by the test leads.) 

5. Power factor to 50 %. 
6. Resistors of 25 to 10,000 ohms on 

scale of bridge using built -in 500 ohm 
standard. (Note that suitable multi- 
pliers increase the range to 10 meg- 
ohms.) 

7. Uses magic eye for testing elec- 
trolytics. 

Operation 
To operate the tester as an output 

meter, open the eye of the 6E5 tube 
to full. Connect the receiver being 
tested to the proper terminals and set 
the "selector switch" to the second 
position. Maximum signal closes the 
tuning eye and the stronger the signal, 
the more the eye will close. If the 
output is blurred, the sensitivity should 

be reduced by means of the control 
provided by reducing the shadow to 
full and by adjusting the sensitivity 
to get proper indication. 

To measure leakage, either of paper 
or mica condensers, insert the test 
leads in the AVA terminals. Use the 
zero adjuster to get a narrow shadow. 
Now by shorting the test leads, the 
shadow should open to full width. The 
condenser is now tested by applying 
the test leads to the condenser. If 
high capacity, the shadow will fly open 
and then close. If the condenser is in 
good condition, the shadow will im- 
mediately return to the closed posi- 
tion. This indicates about 100 megohm 
resistance. 

If the condenser is not in good con- 
dition, the eye will not close, and the 
width of the shadow will indicate the 
approximate leakage of the unit. A 
15 megohm resistor will open the 
shadow in the same manner as would 
a shorted condenser. Small values of 
capacity will charge very quickly. 
The discharge of a .0001 mfd condenser 
will be very fast but may readily be 
seen on the tuning eye. It is some- 
times desirable to reverse the test 
leads to off -set capacity effects. 

Resistor measurements are made as 
follows: the fundamental scale range 
is from 25 to 10,000 ohms with the 500 - 
ohm standard wired permanently in 

the circuit. Connect the test leads to 
points B -B. Widest angle of the magic 
eye will indicate balance of the re- 
sistor bridge. By connecting external 
resistors of known values at the points 
shown on the drawing, the ranges may 
be increased to read values up to 10 
megohms. 

Using a 5,000 -ohm standard, it is 
only necessary to add the figure 0 to 
the scale markings. The range is now 
from 250 to 100,000 ohms. 

Using 50,000 ohms for the standard, 
the multiplying figures will be 00 and 
are added to the scale reading. 

Now using 500,000 as a standard, 
add 000 to the reading shown, scale 
then reads 25,000 to 10,000,000 ohms. 

By using the primary of an audio 
transformer for a standard -and meas- 
ing the secondary with test leads, we 
get the ratio, if less than 20 -1. If of 
1 to 1 ratio, then bridge balances on 
500 of ohms scale, and if 3 to 1 step 
up, then bridge balances at 1,500 ohms 
which is sec. X pri. (3 X 500). If 
transformer is step down then the sec- 
ondary reading will be less than 500. 
For example, the ratio of 2 to 1 will 
read 250 ohms, etc. Using this same 
method we can test a.c., 60 cycle im- 
pedance or reactance of chokes, speak- 
ers, etc., by the comparison method. 

In testing condensers we use .0001 
(Construct further on page 54) 
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"S RELA" 
A UNIVERSAL RADIO LANGUAGE 

by E. STANTON BROWN 
Associate Editor, RADIO NEWS 

This month there is further news of programs in the Spatari Radio 
Language and the section on General Program Data is completed. 

Professor Carlo Spatari, inventor of the 
Spatari Universal Radio Language (SIRELA). 

S 

promised last month, the lower 
halves of the last columns of 
the General Program Data are 

given in this issue. On the next page 
you will find Reference Column B, 
also. It will be well if you cut the 
page from this issue and attach it to 
page 39 of the February issue. 

A further suggestion is that you 
secure a large sheet of paper. Cut the 
General Program Data from the Janu- 
ary, February, and current issues and 
paste the columns on it in their proper 
order. This may be determined by the 
sequence of the numbered sections. 
Then you will have the entire subject 
on one sheet for easy reference. 

Unfortunately RADIO NEWS was on 
the press when the Spatari programs 
mentioned last month, on TG -1, TG -2, 
CFAC, CMHJ, and CMHM, were on 
the air. Consequently no report can 
be given at this time. We would like 
to hear from those who tuned in the 
programs and sent in verification re- 
quests in SIRELA. As many as pos- 
sible of those who receive verifications 

from the above stations will be men- 
tioned in this department if you will 
notify us. 

We have just received a letter from 
Harold B. Clein of stations W6XKG 
and W6XRE in Los Angeles. The 
former operates on a frequency of 
25,950 kc. and the latter on a fre- 
quency of 120,000 kc. 

Mr. Clein writes in regard to the 
"Good Will Broadcasts" over these two 
stations, "On these programs we are 
giving a brief explanation of Spatari, 
and then station announcements, etc. 
in Spatari. 

"These 'Good Will Broadcasts' were 
originated by Earl G. De Haven, short 
wave commentator of W6XKG and 
W6XRE and the first was put on in 
May, 1938, and directed to Costa Rica ... station TI4NRH. The program 
was well received in Costa Rica . . . 

On January 4, 1939, the program was 
directed to Guatemala. Spatari was 
used and an explanation was read on 
the air. Time for Spatari, about six 
to ten minutes on the broadcast. Time 
of broadcast thirty to forty -five min- 
utes. 

"Future broadcasts are: 
February 15th, 11:00 a.m., PST, di- 

rected to Mexico. 
February 22nd, 12:00 noon, PST, di- 

rected to Nicaragua . . 

Appropriate programs consisting of 
music for the country to which the 
broadcast is directed, and talks by the 
country's consul will be broadcast. 
An explanation of Spatari will be 
given on each program and a message 
in Spatari will be read. 

Another western station is also 
broadcasting regularly in Spatari. 
Every Thursday morning at 2:45 a.m. 
to 3:00 a.m., E.S.T., a Spatari broad- 
cast may be heard on station KSL, 
Salt Lake City, Utah, according to 
Mac Elwyn Van of that station. KSL 
is a 50,000 watt station operating on 
a frequency of 1130 kc. 

The SIRELA code words for the sta- 
tions mentioned above are: 

MIREBO -W6XKG, (25.95 meg.) 
1417 South Figueroa, Los Angeles, 
Calif. 

DOMILA -KSL, (1130 kc.), Vermont 
Building, Salt Lake City, Utah. 

It is interesting to note that in one 
day there were reported nineteen 
Spatari verifications from station 
YV3RD, Radio Barquisimeto, Bariquis- 

imeto, Venezuela. YV3RD operates 
on a frequency of 6465 kc. 

For those who got in late on the 
series RADIO NEWS is running on 
SIRELA, the Universal Radio Lang- 
uage, it may be well to mention that 
the series started in the November, 
1938 issue. An explanation of the 
theory and functioning of the lang- 
uage has been given and complete de- 
tails as to its use for verification cor- 
respondence. In the December issue 
the Universal Radio Time Chart was 
published and its used explained. For 
the past two issues, and in this issue, 
General Program Data, such as meets 
great use in station announcements, 
has been presented. 

So far RADIO NEWS' presentation of 
the Spatari Radio Language has been 
confined to an explanation of the 
language itself together with portions 
of the book which might be used imme- 
diately. 

It seems not amiss at this time to 
say something about Professor Spa- 
tari, the inventor of SIRELA. Born in 
Italy, he came to this country in 1905, 
when he was seventeen years old. He 
was an accomplished musician and 
was immediately offered the director- 
ship of an orchestra. 

He was impressed with the fact that, 
though his knowledge of English was 
limited, he had little difficulty in ex- 
changing ideas with fellow musicians. 
Music seemed a universal language. 

The idea occurred to him to con- 
struct a language built on the notes 
of the musical scale -syllables which 
were phonetically the same in almost 
every language. Out of this grew the 
Spatari Radio Language - designed 
and built primarily for radio because 
that is the medium by which contact 
of the people of the world with each 
other is most common. 

A single, simple language which 
might be understood simultaneously 
by everyone, everywhere, would in- 
deed prove a boon to international un- 
derstanding. It could exert a subtle 
influence for peace, brought about by 
breaking down barriers set up by 
language difficulties. 

Today the Spatari Radio Language 
is well on the way toward its goal. 
Interest has been awakened in many 
countries, and radio stations, many of 
which have been mentioned here, are 
promoting its use. 
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40 

WORLD SHIRT WAVE TIME -TABLE 

Compiled by the Editors of RADIO NEWS 
Hours of transmission for the World's Short Wave Broadcast Stations 

HOURS OF TRANSMISSION EASTERN STANDARD TIME HOURS OF TRANSMISSION 
Ware- 
length Cai Ireq aenq City 
Meters Guns de Country 
13.93 WBXK 21540 Pittsburgh, Pa. 
13.93 GSJ 21530 Daventry, England 
13.91 W2XE 21520 New York. Y. 
13.96 W2XAD 71500 Schenectady, N. Y. 
13.97 GSH 21470 Daventry, England 
13.99 DJS 21450 Zeesen, S ny 
15.77 HSBPJ 19020 Bangkok. Siam 
16.86 GSG 17790 Daventry, England 
16.87 JZL 17785 Nazaki, Japan 
16.87 W3XL 17780 Bound Brook, N. J. 
16.88 PHI2 17770 Huizen, Holland 
16.89 D E 17760 Zeesen, Germany 
19.56 D R 15340 Zeesen, Germany 
19.57 2XAD -15330 Schenectady. N. Y. 
19.60 GSP 15310 Daventry. England 
19.62 LRU 15290 Buenos Aires. Arg. 
19.63 D74 15280 Zeesen, Germany 
19.65 W2XE 15270 New York. N. Y. 
19.66 GSI -15260 Daventry, England 
19.68 TPA2 15243 Pontoise, France 
19.71 PCJ2 -15220 Rumen. Holland 
19.72 W8XK 15210 Pittsburgh, Pa. 
19.74 DJB 15200 Zeesen, Germany 
19.76 GSO 15180 Daventry, England 
19.79 JZK 15160 Nazaki. Japan 
19.82 GSF 15140 Daventry, England 
19.84 HVJ 15121 Vatican City 
19.85 D.TL 15110 Zeesen, Germany 
19.89 RKI 15090 Moscow. U.S.S.R. 
20.04 LZA 14970 Sofia. Bulgaria 
20.08 PSE 14935 Rio de Janeiro, Brazil 
20.64 13635 Geneva, Switzerland 

13635 Warsaww, , Poland 22.00 SP 
24 52 TFT 12235 Reykjavik. Iceland 
25.00 RIDE 12000 Moscow, U.S.S.R 
25.21 XEWI 11900 Mexico, D. F. 
25.24 TPA3 11885 Pontoise. France 
25.27 W8XK 11870 Pittsburgh. Pa. 
25.29 GSE -11860 Daventry, England 
25.34 OLR4A - 11840 Podebrady. Czech. 
25.36 W9XAA 11830 Chicago, III. 
25.36 W2XE 11830 New York, N. Y. 
25.40 2R04 - 11810 Rome, Italy 
25.42 DIZ 11801 Zeesen, Germany 
25.42 JjZJ 11800 Nazaki, Japan 
25.49 

W1 
11770 n, a. Boston, \l 

25.49 11770 Zecsen. Germany 
25.51 OLR4B 11760 Podebrady, Czech 
25.53 GSD 11750 Daventry, England 
25.58 CIRX 11720 Winnipeg, Canada 
25.60 TPA4 11715 Pontoise, France 
25 60 CR7BH 11718 Lourenzo, Marques 
25.63 SBP 11705 Motala, Sweden 
25.64 HP5A 11700 Panama, Pana. 
25.66 XTJ 11690 Hankow, China 
26.01 SPD 11535 Warsaw, Poland 
26.24 11435 Geneva, 

Switzerland 26.31 HBO 11402 Geneva. Switzerland 
27.17 CSW 11040 Lisbon, Portugal 
29.04 11000 Bandoeng, Java 
29.04 ORK 10260 anseing Belgium 
29.24 PMN 10260 Banddoeng, Java 
29.35 PSH 10220 Rio de Janeiro. Brazil 
30.43 EAQ 9860 Madrid Spain 
30.52 IR 9830 Rome. Italy 
30.81 CSW 9737 Lisbon, Portugal 
31.02 W3XAL 9670 Bound Brook, N. J. 
31.06 LRX 9660 Buenos Aires. Argentina 
31.09 CS2WA 9650 Lisbon, Portugal 
31.10 HH3W 9645 Port -au- Prince, Haiti 
31.14 12R03 - 9635 Rome, Italy 
31.20 RAN 9616 Cartagena, Colombia 
31.25 RAN 9600 Moscow. 

Cartagena, 

31.28 VK6ME 9590 Perth, Australia 
31.28 W3XAU 9590 Philadelphia. Pa. 
31.28 VK2ME 9590 Sydney, Australia 
31.28 PCJ 9590 Huizen, Holland 

Pana. 31.28 PCJ 9590 Panama .P 
31.32 GSC 9580 Daventry. England 
31.32 VKVLR 9580 Lyndhurst, Australia 
31.35 W1XK 9570 Millis. Mass. 
31.37 OAX4T 9562 Lima, Peru 
31.38 DIA 9560 T.eesen, Germany 
31.41 W2XAD 9550 Schenectady, N. Y. 
31.42 OLR3A 9550 Podebrady. Czech. 
31.42 XEFT 9550 Veracruz. Mexico 
31.45 DIN 9540 Zeesen, Germany 
31.48 W2XAF 9530 Schenectady, N. Y. 
31.48 LKC 9530 Jeloy, Norway 
31.49 ZBW3 9525 Hong Kong. China 
31.51 OZF - 9520 Skamlebak, Denmark 
31.55 GSB 9510 Daventry, England 
31.55 HJU 9510 Buenaventura. Colom. 
31.55 VK3ME 9510 Melbourne. Australia 
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WORLD SHORT WAVE TIMETABLE 
Compiled by the Editors of RADIO NEWS 

Hours of transmission for the World's Short Wave Broadcast Stations 

41 

HOURS OF TRANSMISSION 
EASTERN STANDARD TIME HOURS OF TRANSMISSION 

Ware- 

le 
length LCaf11 freq_`enty ityrr 

s 

31.79 CDC IT 9428 Havana, Cuba 
3212 OAX4J 9330 Lima, Peru 
33.3' l'OBK 9025 Havana, Cuba 

34.62 COJK 8665 Camaguey, Cuba 
38 43 1-1131' 7797 Geneva, Switzerland 
4414 lull 6796 San Pedro, D. R. 
44 71 TI EP 671u San Jose. Costa Rica 
45 99 HC2RL 6635 Guayaquil, Ecuador 
45.25 HIT 6630 Trujillo, D. R. 
45 34 PRADO 6618 Riobamba. Ecuador 
45 40 H141) 6550 Trujillo, D. R. 
46 01 Y V4RB 6520 Valencia. Venezuela 
4608 H1L 6510 Trujillo. D. R. 
46 (( 1111S 6430 Puerto Plata, D. R. 
4( 85 YVSRH 6400 Caracas, Venezuela 
47.12 Y \'5RF 6375 Caracas, Venezuela 
47.12 YVIRH 6360 Maracaibo, Venezuela 
47.24 IIRPI 6350 San Pedro Sula. Hond. 
47.69 ll lti 6280 Trujillo. D. R. 
47 77 CDIIB 6280 Cancti Spiritus, Cuba 
45.05 HIN 6243 Trujillo, D. R. 
48.15 OAX4G 6230 Lima, Peru 
48.50 MIA 6185 Santiago, D. R. 
48.62 OAXIA 6170 Chiclayo, Peru 
43.62 XEXA 6160 Mexico. D. F. Mexico 
48.72 YVSRD 6158 Caracas, Venezuela 
48.78 CJRO 6150 1Vinnipcg, Canada 
48.82 I1J4ABE 6145 Medellin, Colombia 
48.56 WANK 6140 Pittsburgh, l'a. 
48 88 CR7AA 6137 Lourenzo \larques, A. 
48.94 1.KJ 6130 Jeloy. Norway 
4494 VE911X 6130 Halifax, N. S. 
48.94 COCU 6130 Havana. Cuba 
48.96 IIJ3ABX 6122 Bogota, Colombia 
49.00 W2XE 6120 New York. N. Y. 
49.10 GSA 6100 

Belgrade. Yugoslavia 49.18 YUA 6100 Belgrade, Yugoslavia 
49.18 \V ?XAL 6100 Bound Brook. N. J. 
49.18 ZRK 6100 Klipheuvel, So. Africa 
49.20 ZRJ 6098 Johannesburg, Africa 
49.26 CRCX 6090 Toronto, Canada 
49.30 11 5ABD 6085 Cali, Colombia 
49.31 HJ3ABF 6084 Bogota, Colombia 
49.3? \'071.0 6083 Nairobi. Kenya. Afr. 
49.34 IIP5F 6080 Colon. Panama 
49.34 XETA 6080 Monterrey. Mex. 
49.34 7.ííJ 6080 Penang. S. S. 
49.42 YVIRD 6070 Maracaibo, Venez. 
49 4(, SßO 6065 hiotala, Sweden 
49.50"W8XAL 6060 Cincinnati, Ohio 
49.50 W3XAU 6060 Philadelphia, P. 
49.59 I-J3ABD 6050 Bogota. Colombia 
49.59 GSA - 6050 Daventry, England 
49.1.5 11J lABG 6042 Barranquilla, Colom. 
49.67 31'1XAL - 6040 Boston, Mass. 
49.75 ODA 6040 Tanjong r Java 
49.75 0L122ß 6030 PodebradC Czech. 
49.75 HP5B 6020 Panama City. Panama 
49.83 DJC 6020 

Panama 
Germany 

49.83 XEUW 6020 Veracruz. Alexico 
49.88 6015 Mexico, D. P., Mexico 
49.90 IIJ3AOH 6012 Bogota, Colombia 
49.92 COCO 6010 avana, Cuba 

Montreal. CFCX 6005 Montreal. Canada 
49.96 1IP5K 6005 Colon, Panama 

25 XHßT 6000 Mexico, D. P.. Mexico 
50.25 TUN 5970 Bogota, Colombia 
50.25 VSRC 5970 Caracas, Venezuela 
50.26 VT 5969 Vatican City 
50.50 TG2X 5940 Guatemala City, Gua. 
50.72 IIH2S 5915 Port- au.Prine, Haiti 
50.76 I IRN 5910 Tegucigalpa, Honduras 
ßt1.85 1' \'312:1 5900 B:rqui.inuun, Venez. 
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5 6 7 1 8 9 40 M 1 2 34 PACIFIC COAST TIME 6 1 ail 10 3 4 
25_3 \ I.ILS 11880 Melbourne, Australia 2- 4 2 í7.J 11300 Tokyo. Japan \ 4s.n0 Ox:\ 6975 Chungking, China 
70.26 RV1.5 4270 Khab;rousk, C. S. S. R. 
61.48 \'I-C2 4330 Calcutta. India 
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S- Sunday 

M- Monday 

T- Tuesday 

W-Wednesday 

LIST OF SYMBOLS 

Th- Thursday 

F- Friday 

SA- Saturday 

SS- Saturday, Sunday 

I -Daily 
CID -Irregular i -Daily 

Except Sunday p -Daily 
Except Saturday, Sunday 
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12 RADIO NEWS 

BY CHARLES A. MORRISON 
and JOHN D. CLARK 

By Charles A. Morrison 
Frequency in n;, Irs Time is Eastern Standard 

Short-Wave International 
Friendship Programs 

St;XDA \', February 12, from 10 to 10:15 a.m. 
over YL2CD (28.08) of Riga, Latvia (to be re- 

peated on Sunday. February 26. at the same hour, 
if conditions are favorable). Send reports, accom- 
panied by an IRC, to Arvid, Vitolins, Miera irla 
52 -6. Riga. I.atvia. 

Wednesday. February 15, at 2 p.m., over W6XKG 
(25.95) of Los Angeles. California, dedicated to 
XEBR. and Mexico (program will include good -will 
message in SIREL:1). 

Monday. March 20, 1 to 2 a.m., over YSD 
(7.894) of San Salvador, El Salvador. 

Official Colombian 
Short -Wave List 

Kc. Watts Call Owner, Province and City 
9.63 650 HJ7GAD Emilio Montoya, "Radio Bu- 

caramanga," Bucaramanga 
9.616 608 HJIABP Lequerica, "Radio Carta- 

gena," (Bolivar), Carta- 
gena. 

8.65 250 HJ4DAU Universidad de Antioquia, 
(.Antioquia), Medellin. 

6.15 700 HJ4DAE Carlos Escobar P, "Voz de 
Antioquia," Medellin. 

6.105 500 HJ6FAB Alberto Hoyos, "Radio Mani- 
antes" ( Caldas), Manizales. 

6.065 150 HJ4DAG "La Voz de Choco," (Choco), 
Quibdo. 

6.05 600 HJIABG Andres Jimeno, "Emisora At- 
lantico" (Atlantico), Bar- 
ranquilla. 

6.01 750 HJ3CAX "La Voz de Colombia," (Cun- 
dinamarca), Bogota. 

4.895 720 HJ3CAH Manual J. Gaitan, "La Voz 
de Victor," Bogota. 

4.885 500 HJ4DAP Alberto Estrada, "Emisora 
Claridad" (Antioquia), Me- 
dellin. 

4.875 600 HJ6FAH Hoyos y Gutierrez, "Voz Ar- 
menia" (Caldas), Armenia. 

4.865 750 HJ2BAJ Julio A. Sanchez, "Voz de 
Santa Marta," Santa Marta. 

4.855 750 HJ3CAF Jiminez de Quesada (Cundi- 
namarca), Bogota. 

4.845 720 HJ3CAD Carrera 85. No. 15 -91, (Cun- 
dinamarca), Bogota. 

4.835 525 HJIABE Jose M. Fuentes, Laboratorio 
Fuentes, (Bolivar), Carta- 
gena. 

4.825 720 HJSEAD Eduardo Cordoba, "Vol del 
\'alle' (Valle), Cali. 

4.81$ 250 HJ2BAC Pompilio Sanchez, "Voz de 

4.795 500 HJ6F.AC 
Cucuta," Cucuta. 

Cesar Arango M. "Voz de Pe- 
reira," (Caldas), Pereira. 

Clara E. de Buitrago, "Voz 
de Barranquilla, Barran - 

4.775 500 HJ6FAI quilla. 
Lamus, Rivera, Barrios. "Ecos 

del Combeima," (Tolima), 
Ibaque. 

DX TIPS 
Broadcasts 

Tuesdays. 5:30 to 6 p.m., over W2XAD (15.33), 
and W2XAF (9.53), of Schenectady, New York. 

Tuesdays, S to 8:15 p.m. and Fridays. 12 mid- 
night to 12:15 a.m. over W2XJI (26.3) of Newark, 
New Jersey. 

Wednesdays, 10:30 to II p.m. over WBXWJ of 
Detroit. Michigan. 

Short -Wave Station W9NA 
W9XA (26.45). one of the most interesting and 

best received stations on the "eleven meter band," 
power 1,000 watts, is owned by the Commercial Radio 
Equipment Company, 7134 Main St., Kansas City, 
Mo. Besides producing many programs of its own 
W9XA often relays broadcasts from KCKN, WLW, 
KSL and KITE. Daily at 12:30 and 6 p.m. EST., 

a world -news commentary is given. Mondays, 
Wednesdays and Fridays. at 12:45 p.m., press re- 
leases of the F. C. C. are broadcast. while on Tues- 
days and Thursdays at the same hour, short -wave 
and dx tips supplied by various short -wave clubs are 
radiated. Although this station has only been in 
operation for a few months. reports of reception have 
been received from Australia, New Zealand, South 
Africa. England, Ireland. Scotland, Holland, Domin- 
ican Republic. British (Vest Indies, Haiti, Colombia, 
Mexico, Ecuador and Canada. All reports on recep- 
tion sent to W9XA will be promptly verified. 

New Short -Wave Stations 
(On the Air) 

CHILE -Ray Shaffar of Waterloo, Iowa, reports 
reception of CB960 (9.6), "Radio La Americano, 
Compania de Seguros de Vida," P.O. Box 1 -B, San- 
tiago. nightly from 8 to 11:30 p.m. 

CH /NA -XGRV (approximately 11.4), Chung- 
king, broadcasts war news in Chinese and Japanese 
from I to 1:30 a.m. and in French and English. from 
8 to 8:30 a.m. daily. This latter period is the 
"Voice of China" program formerly heard over XTV 
of Hankow. XGOX (15.19) of Chungking, is heard 
evenings from 7 to 9 p.m. irregularly. Reports on 
either station should be sent to Hollington K. Tong, 
Chairman. China Information Committee, Box 90, 
Hankow, China. 

COLOMBIA -New stations given in the latest offi- 
dal Colombian list are: HJ4DAG (6.065), "La Vos de 
Choco," Choco, Quibdo, and HJ6FAI (4.775), "Ecos 
del Combeima," owned by Lamus. Rivera and Barrios, 
of Ibaque in the province of Tolima. 

IRELAND -"RADIO EIREANN," built by the 
Marconi Company at Moydrum. near Athlone, power 
2,000 to 5,000 watts, is testing on the following 
authorized frequencies: 6.19, 9.595, 11.74, 15.12 and 
17.84. 

JAPAN- According to the National Radio Club, 
the following commercial transmitters have been added 
to the J\' network: JVW (7.255), JVW2 (9.655), 
JVW3 (11.725 and 17.825). 

NEWFOUNDLAND -A new commercial trans- 
mitter VOFB (12.31) of St. Johns, has been heard 
irregularly from 4:30 to 6:30 p.m. 

NORWAY -The new 5,000 -watt transmitter of the 
Telegraph Dept. at Oslo, has been heard testing on 
11.73, early in the morning, and on approximately 
15.19, near 7:40 p.m. Announcements in English 
were made. and reports requested. 

NEW ZEALAND -ZL4ZB of Dunedin, is operat- 
ing weekends. Fridays from 9 p.m. to Sundays at 
7 a.m., on a frequency of 4.3. (This frequency may 
be altered soon.) 

POLAND -SP31 (9.52), and SP48 (6.14), War- 
saw, power 5,000 watts each, are operating simul- 
taneously from 3 to 5:30 p.m. 

ROUAfANIA- "RADIO BUCARESTI" (8.572), 
Bucharest, power 250 watts, is operating daily from 
815 to 10:30 a.m. and from 4 to-7 p.m. 

VENEZUELA- "Radio Moderno." Valencia. heard 
testing at 2 p.m., on a frequency of approximately 
11.8. 

Under Construction 
BURMA -The Government is installing a new 

10,000 -watt short -wave transmitter at Rangoon. 
UNITED STATES- -The General Electric Com- 

pany has applied to the F. C. C. for permission to 
extend the completion date for W6XBE (which was 
to have been opened on Treasure Island at San Fran- 
cisco, Calif. in February), for another six months. 

The Crosley Corporation of Cincinnati, Ohio, is 
installing two new 50,000 -watt transmitters to replace 
the 10.000 -watt one now in use by W8XAL. The 
new station when completed will be capable of oper- 
ating on six different frequencies. while the dual 
transmitter set -up will make it possible to shift from 
one wave -band to another instantaneously. 

U.S.S.R. -A powerful new short -wave transmitter, 
nearing completion at Moscow, will be put into opera- 
tion soon. 

Notes of Interest 
Roger Legge of Binghamton, New York, writes the 

following stations usually do not verify reception 
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reports: HIIS, HIIA, HISN, TIGPH, YNIGG, HPF, 
ZFB, HJIABB, HJ2ABJ, HJ3ABF, HJ6ABB. 
YVIRD, YV3RA, LSN, HC2ETC and CEC. 

According to a confidential report it may soon 
be practical to transfer electrical energy and power 
over short -wave circuits instead of the conventional 
power lines. 

CANADA-CHNX (6.132), Halifax, is now op- 
erating weekdays to 11:15 p.m. (Saturdays to 11:30 
p.m.). Its QSL card is pink and blue, picturing a 
small map of Nova Scotia in the center. VE9CA 
(6.03), Calgary, Alta, is now announcing as CFCN. 

CHINA- Short -wave station XTV (9.49), uses the 
call XGOY when broadcasting near 2:30 a.m. 

CZECHOSLOVAKIA -OLRSG (15.16), a rarely 
used frequency for the Prague station, is now in 
operation daily near noon. 

D.R. -HI3C, Romana, is being heard on 6.73, after 
a long absence from the air. 

ECUADOR -HC2CW (9.13), Guayaquil, has been 
using increased power since December 9, according 
to the Spatari Language Foundation. The Amers 
of Pomona, California, have notified me that the 
Guayaquil station on 4.56 is HC2ET. 

FINLAND-OIE (15.19), a new 10.000 -watt trans- 
mitter at Lahti- is being heard weekdays from 5 to 
6:30 and 10 a.m. to 5 p.m. 

FRENCH INDO- CHINA -Saigon (9.76), is re- 
ported to be off the air. 

Maurice Gardner of Philadelphia. Pennsylvania, 
writes he heard the anti -Nazi "Deutsche Freiheits 
Sender." just to the high frequency side of WIXAL 
(11.79) at 3:30 p.m. 

GUADELOUPE -Roy Waite of allston Spa, New 
York, writes "Radio Guadeloupe" (7.05), announces 
in English just before sign -off as follows: "This is 
Radio Guadeloupe calling, P.O. Box 125, Pointe a 
Pitre. Guadeloupe. 

INDIA -The 62 -meter Indian stations, namely 
VUD2 (4.995), Delhi: VUM2 (4.95), Madras; VUB2 
(4.905), Bombay, and VUC2 (4.88), Calcutta, are 
all being well heard in the United States between 
the hours of 7 and 8 a.m. John DeMyer of Lan- 
sing. Michigan. suggests a good time to log Vt-C2 
(4.88), is on Sundays from 7:30 to 8:30 a.m. since 
church services in English are broadcast at that tine. 

ITAL17-2R05 (15.3) is being heard from 11:15 
a.m. to 12:15 p.m., from 2 to 4 p.m. and inter- 
mittently throughout the day. . . The mystery Ital- 
ian station on 9.67 is now being heard with very 
loud signals daily from 3 to 6:40 p.m. It relays 
2R03 irregularly. This is probably one of the pow- 
erful new transmitters of the Imperial Short -Wave 
Center at Prato Smeraldo, operating experimentally. 

MEXICO -XEBF (6.09), Jalapa, unreported for 
a long time. was recently heard with loud signals 
near 9 p.m. by John Larsen of Alleghany, New York. 

. , XEWW (9.503), sometimes drops back to 9.5, 
to avoid interference from GSB (9.51). 

PANAMA -HPSA (11.7), Panama City, is now 
operating from 7 to 8:30 a.m.: relays the Jamaica 
program broadcast of HMS (5.955J, Port -au- Prince, 
Haiti, at 8:30 p.m. . HP5F, Colon, now being 
heard in the vicinity of 6.137 to 6.147, operates in 
parallel with HPSA.... R. B. Oxrieder of Corozal, 
Canal Zone, reports that HPSI (11.9). Aguadulce, is 
permanently off the air, the transmitter having been 
sold to another station. 

PERU -Reports to OAXIA (6.334), Chiclayo, are 
now being verified by letters. in Spanish. . 

OAX4C (15.3), "Radio Nacional del Peru," at 
Lima, was the station reported by to many listeners 
to be relaying the sessions of the Pan -American Con- 
ference, which was held in Lima, recently. 

SWEDEN -According to a letter from SMSSX 
(15.155), received by W. A. Byrn of Nashville, 
Tenn., that station will not verify reports unless the 
exact time, frequency and program details are given 
since their programs are frequently confused with 
those of the "Kgl.Telegrafstyrelsen" stations. 

TANGIER -The international short-wave station 
scheduled for erection in this country will not be 
built. 

UNITED STATES-NBC has installed new short - 
wave antennas that will swing beams over South 
America like the rays of a searchlight at the mere 
touch of a button.... As soon as the two new 
directional beams now under construction for W3XAU 
are completed that station will operate on three new 
optional frequencies. namely, 15.27, 21.52 and 25.72. 

. W2XGB (17.31), Press Wireless of Hicksville, 
N Y.. is said to be testing with W9XDH (12.862), 
Press Wireless at Elgin. Ill., almost daily near II :3() 
a.m.. . WBOE (41.5), the first non -commercial 
educational transmitter, to be operated by the City 
Board of Education of Cleveland, Ohio, will soon 
be on the air. 

U.S.S.R.-RV59 (6.030), Moscow, is audible daily 
from approximately 9 a.m. on, on the West Coast. 
. . G. C. Gallagher of San Francisco, Calif.. re- 
ports reception of an unusual station, RCH (15.01) 

(Tune to page 45) 
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IT S FREE. 
ADIO NEWS 1939 
,adio & Television 
ata Book with a 

Subscription for 
ADIO NEWS 

EVEN a casual glance at the list of contents will prove, beyond 
a doubt, that the RADIO NEWS 1939 RADIO AND TELE- 

VISION DATA BOOK is one of the most useful volumes of tele- 
vision and radio ever published. It supplies the hard -to -get in- 
formation that is invaluable for reference work in every line of 
radio. YOU need a copy -no matter what your connection with 
radio. And, you can obtain this great book absolutely free of 
charge! Simply return the coupon below with your remittance of 
$1.00 for 6 issues of RADIO NEWS, and we will rush a copy to you 
without any additional cost! If you are already a subscriber and 
want this book, mail the order blank with your remittance and 
your present subscription will be extended. Act now -our supply 
of these valuable books is limited! 

TELEVISION 
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TELEVISION 
Data Book 

xuw-pus et 'wsws,: CO. 

Numerous illustrations, charts, hook ups and diagram . 

Many different items and articles, giving complete 
radio coverage. A wealth of invaluable radio informa- 
tion. Actual size, 8"x11". 

PARTIAL LIST OF CONTENTS 

Television Occupations of the Future 
Television Words and Terms 
Building a Television Receiver 

RECEIVER SECTION 
The Jones 8 Tube Superhet. 
Radio Toner for P.A. Systems 

TRANSMITTER SECTION 
%'IsuaI Dev in( ion Meter 
241-watt Ba ndssvit eh 'l'nussmitter 
U. S. t.overnnment Amateur Rodio 

Itegulations 

INSTRUMENTS 
An Electric Calibrator 
II -Built Audio Oscillator 
A Vnaaam Tube Voll -meter 

GENERAL SECTION 
Wire Table -Winding 'turns per inch 
Building u It lidio Treasure hunter 
International "Q" Signals 

These are only a few of the many 
useful items contained in this com- 
prehensive book. 

EXPERIMENTER SECTION 
Dual Diversity Coupler 
Constructing a Polarized Relay 
Ronne -nuage Scratch Filter 
Single Tube Announcer 

SERVI('ENEN'S SECTION 
Service Problems with Interference 
How to Advertise Your Shop 
Handy File System 
3leasuring Power Output 
Servicing A.F.C. Systeme 
Tips on Radio Noises 

MAIL THIS COUPON TODAY 

AMPLIFIER SECTION 
An AC -I)C 4 -watt Au,,plifer 
A Scotehnunn's Special Amplifier 
Making Your Own Records 
DB 2 -40041 ohm Conversion l'hart 

GADGET SECTION 
H -made Pilot Light Socket 
Dieter Kinks 
Increase Voltmeter Utility 
Fish -pole antenna 
Ylugin Resistors 
Projection Device for CR -913 'rubes 

I 

Radio News, Dept. 29D 

608 S. Dearborn St., Chicago, III. 

Enclosed find $1. Send me the next six issues of RADIO NEWS and rush a 

copy of the 1939 RADIO DATA BOOK to me without charge. (If renewal, 
check here .) 
Name 

Address 

City State 
If you are a serviceman please check here D. 
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Transmitller Efficiency 
(Continued from page 17) 

67 watts being delivered to the antenna. 
The results being so close to theory the 

writer then was curious to see the effect 
of something in the field of the antenna. 
Accordingly another half wave antenna was 
placed approximately 1 /10 wave away. No 
attempt was made to tune it either as a re- 
flector or director since we were only fu- 
terested in the effect one the antenna im- 
pedance. The antenna ammeter reading 
immediately rose to 1.2 amperes. The plate 
input was down to 138 watts, no doubt due 
in part to the mismatch between the new 
system, the 73 ohm line, and the final. This 
reduced Plate input would undoubtedly re- 
sult in a slightly different efficiency for the 
final as well as a different amount of line 
loss. however. in view of previous experi- 
ments on 2 to 1 mismatches the overall 
efficiency (amplifier. coupling and line) was 
assumed to be the saute as before anti the 
delivered watts calculated to be (138 X .445 
= 61.5) 61.5 watts. 

Actually with a well regulated plate sup - ]4 the plate efficiency for various plate 
currents could be measured and a curve 
made between input amperes and percent 
efficiency for more accurate determinations. 
The new impedance was therefore roughly, 

61 .5 
Z = = 42.6 ohms. Due to the 

(1.2) (1.2) 
lack of time (and a low impedance line) 
the determination of a more correct figure 
of impedance was not made since curiosity 
in regard to the effects of nearby objects 
was satisfied. A reasonably accurate de- 
termination could have been made by sub- 
stituting a 30 to 40 ohm line for the 73 
ohm line using two 73 ohm dummy resistors 
in parallel for 36.5 ohms and repeating the 
measurements as in the case of the single 
half wave determination. 

While it nuty be :argued that the ordinary 
tungsten filament lamp has fairly low in- 
daetauee at radio frenuendes, and conse- 
quently might be used in the measurements 
just described. it is also true that the d.c. 
resistance reduces to less than one -half at 
"black out" which corresponds to zero light 
and about 12 volts across a standard 115 
volt lamp. At this point also there is still 
about °_.a% of the nominal wattage of the 
lamp flowing through the lamp. Absolutely 
cold, with no current flowing, the d.c. re- 
sistance is about 1/12 of the hot resistance. 
Assuming that the inductance and skin 
effect arc negligible, the d.c. resistance cor- 
responds to the ri. impedance. 

To the amateur attempting to use an or- 
dinary lamp as a dummy antenna (strictly 
speaking lamps can never be a true dummy 
antenna as will be shown later) this means 
that in addition to the lamp or bank of 
lamps he must have some means of know- 
ing the brilliancy of the lamps compared to 
the normal brilliancy before he can make 
all intelligent assumption as to the actual 
wattage being consumed by the bank. In 
addition he must have pre- calibrated the 
lamp bank on d.c. using a wattmeter to 
obtain a reference curve of the relationship 
between the brilliancy and the watts input, 
and be must also have at hand the charac- 
teristics of the lamps, Figure 8. allowing 
the resistance :rod. therefore. the impedance 
at the various percentages of brilliancy. 

Incidentally. the curves in Figure 8 apply 
only to 1111 volt tungsten lamps above 40 
watts and are arcrayc characteristics. 110 
volt lamps below 40 watts will not follow 
these curves our will lamps at other volt- 
ages such as 33 volt. 0 volt. etc. Additional 
curves for these other sizes and voltages 
would be needed if low wattages and im- 
pedances are required. 

In the latter case he would. of course. use 
an r.f. ammeter in series with the bank of 
lamps. To obtain the watts consumed he 
mould then multiply the current obtained 
by itself and then multiply by the resistance 
of the lamp (obtained from the characteris- 
tic curves) at the determined brilliancy 
(PR = Watts). 

While this method gives a fair idea of 
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the output of a transmitter it still has the 
objection that the impedance match neces- 
sary for maximum transfer of the imped- 
ance resulting at full brilliancy may be a 
bad mismatch at the new impedance result- 
ing at the lower brilliancy. Also during 
modulation in "phone" transmitters, a lamp 
bank dummy actually represents a chang- 
ing impedance due to the fact that the watts 
input is increasing as much as 50% 
(100% modulation). The adjustments ob- 
tained on the transmitter, therefore, are of 
little value as the antenna represents en- 
tirely different load conditions. Keying 
checks for thumps, etc., on c.w. or code 
cannot be definitely nude either since the 
filaments of the lamps will cool off between 
dots and dashes lowering the impedance. 
E.G. the initial thump at the start of the 
dot or dash will undoubtedly appear differ- 
ent to the lower impedance of the cooling 
lamp bank than it would to either the an- 
tenna or true dummy load. 

i 
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While it is admitted that a readjustment 
of the coupling or matching scheme can be 
made to obtain the maximum transfer for 
measurement of the overall efficiency of the 
amplifier or oscillator being measured, this 
latter objection on radio telephone and key- 
ing checks on C.W. cannot be overcome and 
further, the actual efficiency of the coupling 
scheme itself which is to be used eventually 
to couple to the antenna or transmission 
line cannot be determined. Even this lat- 
ter objection would be overcome to some 
extent by the use of the proper size lamp 
or lamps for the expected wattage to give 
the desired impedance corresponding to the 
amateur's choice on his particular coupling 
or transmission line scheme. 

Inspection of the hot resistance of the 
standard hasps available, Figure 9, will 
show immediately that unless the amateur 
is lucky. a mathematical genius, or has 
plenty of valuable operating time to spend 
In working out the necessary combination 
of series, parallel and series -parallel com- 
binations to use which will result in the 
impedance of his choice and the wattage 
he hopes to get out of his transmitter. the 
use of a lamp bank dummy load will neither 
reveal any reliable or useful information, 
nor be more than a minor help in the trans- 
mitter adjustment. 

Watts Colts Amps. Hot Ohms 
Approx. 

Cold Ohms 
7 110 0.063 1750 146 

15 110 0.136 810 675 
25 110 0.227 485 40 
40 110 0.364 303 25 
60 110 0.545 202 17 
75 110 0.682 161 13.5 

100 110 0.910 121 10.0 
150 110 1.360 110 9.2 

For example. in making a laboratory test 
using the true dummy antenna on a 14 
megacycle transmitter of the 125 watt input 
variety and a 72 ohm coupling system. it 
was found that by making a few minor 
adjustments in grid bias and driving power 
the efficiency was improved from approx- 
imately 33% to 75% ! ! No change was 
made in the coupling scheme during the 

(Continued on page 48) 
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J. S. C., Davenport, Ia.: What is the 

wobbly signal that I hear on the very 
short waves which sounds like very 
much distorted speech? 

Probably transatlantic telephone. 
These transmissions are both put 
through a frequency inverter and are 
frequency modulated to insure privacy. 
There is not any easy way to decipher 
them. 

U. P. W., Tallahassee, Fla.: How do 
submarines receive radio signals? 

They are received on a regular an- 
tenna similar to that used on all ships. 
The one exception is that that used on 
a submarine is heavily insulated against 
contact with the water, while those used 
on ships are usually bare copper wire. 

I. T. Y., Baxley, Ga.: I have devised 
a means of sending signals through the 
air for a short distance which uses only 
two coils placed in magnetic relation to 
each other. There is not any radio fre- 
quency current nor carrier. Do I need 
a license? 

No. 

K. I. V., Waycross, Ga.: Is the high 
voltage in my receiver of fatal power? 

Ordinarily not, but it is advisable to 
stay away from it. Persons with bad 
hearts may be so startled with the sur- 
prise of the shock as to seriously injure 
themselves when inadvertently step- 
ping away from the set. 

T. P. L., Brownsville, Tex.: I have an 
ordinary broadcast receiver, but want to 
hear the foreign shortwave broadcasts. 
How can I do this? 

You may build up, or purchase any 
one of several shortwave "converters" 
which may be placed ahead of your re- 
ceiver to bring in ultra high frequency 
waves. They are not as satisfactory as 
a regular receiver designed for that use, 
however. 

C. A. S., Munsey, Ind.: How can I 
find the grounded side of an a.c. light- 
ing line. 

Answer: There is an inexpensive 
special neon indicating device on the 
market which can be connected between 
a grounded object and each one of the 
a.c. terminals in turn to show the cir- 
cuit grounded side of the line. An ex- 
perimenter can easily rig up a device of 
this type using a small neon bulb or a 
10 watt lamp, socket and connecting 
wires. 

O. R., Chicago, Ill.: I hear a steady 
beat note in my receiver at the very 
top of the dial mixed in with the last 
broadcast station. What is this? 

Answer: Your set is probably out of 
alignment, and you are picking up one 
of the various airline or marine bea- 
cons. Take your set to a serviceman 
and have it re- aligned. 
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Short Wave Flashes 
(Continued from page 42) 

of Kerbi, M I:30 a.m. 
Special Transmissions of Interest 

Daily -12:15 to t:15 p.m., Arabic transmissions, 
over GSC (9.58) of Dayentry, England. 

Sundays- 7 to 8 p.m.. "Hour of Mexico," over 
XE('R (7.38). and XEIVW (9.503). 

Mondays -8 to 8:30 p.m.. North American trans- 
mission from Brazil, over l'SH (10.22) of Rio de 
Janeiro. 

Revised Schedules 
/HOLLAND -The following schedule is now in ef- 

fect: over l'CJ (9.59). Sundays 2 to 3. 7:15 to 8:15, 
8:25 to 9:25 p.m.; Tuesdays 1:45 to 3:30, 7:15 to 
8:45, and 9 to 10:30 p.m.: Wednesdays 7:15 to 
8:15. and 8:25 to 8:40 p.m. and Fridays 8 to 9 
p.m.; PCJ2 (15.22), Tuesday's 3 to 4:30 a.m. and 
Wednesdays 9:30 to 11:30 a.m. . . Over PHI 
(11.73). weekdays except Saturdays 6:15 to 6:45 
p.m. and on Saturdays 7:1S to 7:45 p.m.; PHI2 
(17.77). Sundays 6:25 to 9:40 a.m., Mondays, Thurs- 
days and Saturdays 7:40 to 8:40 a.m. and on Tues- 
days, Wednesdays, and Fridays 7:40 to 8:55 a.m. 

JAPAN- -The following revised schedule is now in 
effect: Daily, over JZJ (11.8), 12:30 to 1:30. 7 to 
7:30. 8 to 9:30 a.m., 2:30 to 4, 4:30 to 5:30, and 
8 to 8:30 p.m.: over JZI (9.535), daily, 2:30 to 4, 
and 4:30 to 5:30 p.m., and over JVP (7.51), daily 
8 to 9:30 a.m. 

UNITED STATES -The following schedule is now 
in effect over W2XE of New York City: Mondays 
through Fridays. on 21.57, 7:30 to 10 a.m.: on 15.27. 
1 to 3 p.m.: on 11.83. 3:30 to 6, and 6:30 to 10 
p.m.. on 9.68. 10:30 to 11:30 p.m., and on 6.17, 
12 mid. to 1 a.m. ... Saturdays and Sundays, on 
21.57. 8 a.m. to I p.m.; on 15.27, 1:30 to 2:30 
pm.. on 11.83, 3 to 6, and 6:30 to 11 p.m.. and on 
6.17. 1 1:30 p.m. to 1 a.m. All programs up to 
6 p.m. are beamed on Europe. those after 6:30 p.m. 
are beamed on South America. 

Frequency Changes 
CANADA- -cJRO (6.147). Winnipeg, has been 

testing early Sundays. on 6.175. 
COSTA RICA- TIGI'H2, San Jose, to 5.883; 

TI2XD, San Jose. to 11.935; TI4NRH, Heredia, to 
9.692. 

CUBA -COBZ to 9.025; COCD, variable between 
6.13 and 6.14; COCM, highly variable. at present 
near 9.81; COCQ, to 8.83. 

31.1 D.IG..iSCA R- "Radio Tananarive," to 6.063. 
.V /C.4RAGUA -YN1GG to 6.54. 
PANAMA -HP5J. Panama City, variable between 

9.59 and 9.61. 
PARAGUAY-ZPS, Asuncion, to 9.64, where it 

badly ORM's CX.AS. 
U.S.S.R. -RVIS, Khabarovsk, back to 4.275. 

Data 
AUSTRALIA-VT-R3 (1!.88). Melbourne. oper- 

ates daily intermittently from 3:30 p.nt. to 3 a.m. 
ALBANIA -The call for the new Albania trans- 

mitter mentioned in last month's issue is ZAA. 
IfECI7UA.VA LAND -Bob Hetzel of Milwaukee, 

tt'isconsin. writes station ZNB (5.9) of Mafeking. 
%Trifled his reception report in two months with a 
red. blue and white QSL card. 

BORNEO (Dutch) -VCP (9.12), Balikpapan, 
verifies promptly with a neat black on buff QSL 
card. signed by L.F.J. Verboeket, Java Wireless Sta- 
tions. Bandoeng. Java. N.E.I. 

BRAZIL-.PRA8 (6.01), "A Voz do Norte." Per- 
nambuco. signs off at 9 p.m. QSL card is white and 
blue picturing a lighthouse and antenna mast at 
night. . . The Amers of Pomona. Calif., report a 
verification front "Radio Bras." (PPU 19.26 and 
l'CS 19.97). which states that PUS, radiating a power 
of 50.000 watts. is the mast powerful commercial 
slat ion in Smith America. 

BURMA- - XVO (6.007 and 3.488). Rangoon, op- 
erates weekdays front 9 to 1I p.m. (Saturdays from 
9:30 to II p.m.), and from 7 to 10 a.m.; on 3.488 
only, 6:30 to 7 a.m. and front 11 to 11:30 p.m. 
News in English is radiated from 8:15 to 8:30 a.m. 
and from 9 to 9:15 p.m. Reports should be sent to 
the Officer -in- Charge, Burma Independent Wireless 
Sub -Division. Rangoon. 

G.l.V.IRV /SL.INDS -- -The programs of "Radio 
Nacional." Burgos. are transmitted over EAJ43 
(10.37), Tenerife. daily front 3 to 4:30 and from 
5 to 7 p.m. for Europe. and from 7:45 to 8:45 p.m. 
for South America. and from 9 to 10 p.m. for North 
America; over EAJ43 (7.5), from 4 to 4:30 and from 
9 to 10 a.m., from 1:30 to 4:30. 5:30 to 8:45, and 
9 to 10 p.m. 

CHILE-Mailing addresses for the main Chilean 
stations are as follows: Cß1170 (11.7) Casilla 706, 
Santiago: (111174 (11.74). Orlandini y Raggio Lfda, 
Casilla 3455. Santiago; Cß1130 (11.97), Soc. No- 
clonal de Agricultura. Casilla 40 -D, Santiago; CB1185 
(11.85), Jorge Echegoyen, Santiago; CDII90 (11: 
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Tuning Chassis, Compact New Custom -Built SCOTT SUPER XII 

Some of the 

COUNTRIES 

VERIFIED 

ALASKA IRISH FREE 
ALGERIA STATE 
AMBOINA ITALY 
ANGOLA IT. SOMALI - 
ANTIGUA LAND 
ARGENTINA Jamaica 
AUSTRALIA JAPAN 
AUSTRIA JAVA 
AZORES KENYA BAHAMAs COLONY 
BARBADOS KOREA BELGIAN LATVIA 

CONGO MACAO 
BELGIUM MANCHURIA 
BERMUDA MARTINIQUE 
BOLIVIA MEXICO 
B RAZIL MOROCCO 
B RITISH MOZAMBIQUE 

GUIANA NEWFOUND - 
BRITISH LAND 

HONDURAS NEW 
BULGARIA ZEALAND 
CANADA NICARAGUA 
CANAL ZONE NORTH 

RELAND CANARY 
ISLANDS NORWAY 

CEYLON PANAMA 
CHILE PERU 
CHINA PHILIPPINES 
COLOMBIA POLAND 
COSTA RICA PORTUGAL 
CUBA PUERTO 
CURACAO RICO 
cZECHOSLO. SALVADOR 

VARIA SCOTLAND 
DENMARK SIAM 
DOMINICAN SOUTH 

REP. AFRICA 
ECUADOR SOUTH 
EGYPT RHODESIA 
NGLAND SPAIN 
ERITREA SPAN. 
ETHIOPIA HONDURAS 
FED. MALAY SPAN. STA. MOROCCO 
FIJI ISLANDS SWEDEN 
FORMOSA SWITZER- 
FRANCE LAND 
GERMANY SUMATRA 
GREECE TAHITI 
GUATEMALA TASMANIA 
HAITI TRINIDAD 
HAWAII TUNISIA 
HOLLAND TURKESTAN 
HONG KONG U.S.SR 
HUNGARY VATICAN 
ICELAND VENEZUELA 
INDIA VIRGIN 

ISLANDS 
INDO CHINA YUGOSLAVIA 

SCOTT Owner Selects His News and Entertainment from 
Over 200 Cities in 105 Foreign Countries 

DX enthusiasts are constantly estahlishing new records with their Scott 
Custom Built Radio Receivers. One proud owner (name on request) 
writes ... "Altogether, I have now actually verified !LOS countries. In 
addition to my short wave verifications, I have 33 countries and ALL 
CONTINENTS verified on the standard broadcast band! No code 
stations have been included. At the present time I have 42 VAC (Verified 
AU Continents 42 times). 

SUPER -SENSITIVE SUPER SELECTIVE SUPER POWERFUL 

Achieving such an amazing record requires not only an exceptionally 
sensitive instrument, but one that is also tremendously more selective 
and powerful than the ordinary good radio receiver. As foreign stations 
are extremely close together on most short wave hands, only razor -sharp 
super -selective instruments such as the SCOTT will provide the clearness 
necessary for "copying" the program so that it may he verified by the 
Station. 

CUSTOM -BUILT WITH THE PRECISION OF A FINE WATCH 
Scott Radio Receivers are hand -made, to order, in Research Laboratories, 
by highly skilled technicians, with the same infinite precision with which 
the master craftsman builds a fine watch. Incorporated in their design 
are not only the best proved general developments in radio engineering, 
but also many advanced developments of our own research laboratories 
which are used only in Scott Receivers. They offer distance getting prop 
erties, ability to separate stations, remarkable freedom from the effects of 
electrical interference and static, and a degree of exquisite tonal per. 
(ection which we believe is not even remotely approached by any other 
make of radio receiver in the world today! 

GUARANTEED 5 YEARS 30 DAYS HOME TRIAL 
So extremely fine is the quality of Scott custom workmanship and materials 
that each set carries a 5 year written guarantee ... 20 times longer than 
the usual 90 days offered with mass produced receivers, yet they cost no 
more! Offered on 30 days home trial and budget payments, in U.S.A. 
NEVER SOLD TIIRU STORES. 

GET SPECIAL OFFER ... MAIL THE COUPON NOW! 

E. H. SCOTT RADIO LABORATORIES, INC. 
(Also Successors to McMurdo Silver Corporation) 

4440 Ravenswood Ave., Dept. 5C9, Ch :eago, lila. 

Please send all facts, and Special Limited Offer on the new SCOTT 
SUPER XII, SCOTT PHANTOM. St SCOTT PHILHARMONIC 
Name 
Street 

City State 
STUDIOS: NEW YORK DETROIT BUFFALO CHICAGO LOS ANGELES 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


J 

8 

4G RADIO NEWS March, 1939 

v 

e 

BACKED BY SEARS 
GUARANTEE OF 
SATISFACTION 
OR MONEY BACK 

So 
CASH . ._-._..__ 

12-TUBE s 
PRECISION RECEIVER 

Compares with receivers costing $100 
and more! Has every feature demanded 
by the amateur and short wave fan. 6 
bands -65 M.C. to 540 K.C. 14 controls. 

Test it on Sears 15 -day Home Trial 
Plan. Order 57 TA 5749 enclosing full 
cash price and allow postage from Sears 
nearest mail order house. Shpg. wt.. 50 lbs. 
57 TA 5750 -With Crystal $94.50 
57 TA 5751- Speaker. \Vt., 121bs. 6.75 

Send order to Chicago. If, after 15 days 
you arc not completely satisfied, return 
it and we will refund your money plus 
transportation charges. 

Sears 1939 New and Bigger Radio Catalog 
for service men, amateurs, public address 
experts and short wave listeners. Amer- 
ica's most complete line of quality test 
equipment. Page after page of public 
address systems - receivers and kits for 
the amateur DX fan. Read about Sears 
Easy Payment Plan. Become familiar 
with the most sweeping guarantee ever 
written -your absolute protection against 
an unsatisfactory purchase. This Book 
is FREE. Write today to Sears Personal 

Dept Service , ask for Catalog RNSI32M. 

Sears, Roebuck and Co. 
CHICAGO 

913) Radio Sur.. Alberto Carrasso. Casilla 642, Val- 
divia: CB970 (9.73), "La Cooperative Vitalicia," 
Calla Lira 543. Valparaiso. 

CHINA -Ashley Walcott of San Francisco. Calif., 
writes that XPSA (7.01), Kweiyang, Kweichow Prov- 
ince, is now broadcasting daily from 6:10 to 10:10 
a.m. News in English is read at 9 a.m. by a man 
with a British accent. The rest of the program con- 
sists of news and speeches in Chinese dialects. 

COSTA RICA -TIEM (10.05). Apartado Postal 
1049. San Jose, operates daily 4:30 to 8 p.m.; veri- 
fies with a black and gold card. 

DE.V.11:I RK -J. Pedersen of Bridgeport, Conn., re- 
ports that the Danish Short -Wave Station is now 
broadcasting Sundays from 8 a.m. to 1:30 p.m., over 
OZH2, on a new frequency of 15.32. A time signal 
is broadcast at I p.m. 

DOMINICAN REPUBLIC -After two years of 
waiting, HI9B (6.67). Hotel Mercedes, Santiago. veri- 
fied with a white card printed in blue, having grey 
borders. and the call in grey.. .. A. Tuff of Lon- 
don. England, reports hearing an HI40 (6.56) in 
Trujillo City, nightly from 6:10 to 7:40 p.m. 

FRENCH SOMALILASD -FZES 07.28), Dji- 
bouti. will test next on Thursday, March 2. from 
8 to 8:30 a.m. 

INDIA- Schedules for the India stations on the 
62 -meter band are as follows: VUD2 (4.995), Delhi, 
7:30 a.m. to 12:30 p.m.; VUM2 (4.95), Madras, 
7 a.m. to noon: VUBZ (4.905), Bombay, 7 a.m. to 
12:30 p.m. and VUC2 (4.88), Calcutta. 6:36 a.m. 
to 12:05 p.m. VUD2 and VUM2 read the news in 
English at 7:30 a.m. Send Calcutta reports to the 
Indian State Broadcasting Service, 1 Garstin Place, 
Calcutta. and Madras reports to the Director of Pro- 
grams. Office of Station Director, All -India Radio, 
Madras. 

IRAQ- l'ISKG (7.15 to 7.2). Baghdad. power 
1.000 watts. is broadcasting daily from approximately 
9 a.m. to 3:30 p.m. Reports should be mailed to 
I. Hassan. Supervisor Wireless Station, Civil Airport, 
Baghdad. 

KWA.\'TU:YG -- According to a QSL card received 
from JDY (9.925). Darien. by Eugene Reinhard of 
Locust. New Jersey, this station operates daily from 
7 to 8 a.m. with a power of 10.000 watts. Music 
and news in Japanese is given up to 7:45 a.m., and 
nests in English for the balance of the period. 

MACAO- According to the QRC, CRY9 (6.08), 
Macao. operates Mondays from 8:30 to 10 a.m. and 
on Wednesdays from 8:30 to 9:10 a.m. Station iden- 
tification is made in Portuguese and English. 

.VICAR.4GUA -YNOP (5.46). Managua, power 
1,000 watts. operates daily from 8 to 10:30 p.m. and 
on Sundays from 2 to 3 p.m. 

PANAMA-HPSG (11.78), Panama City, power 
1.500 watts. operates nightly from 6 to 10 p.m. 

PHILIPPINES -KZIB (9.5), Manila, is being 
heard from as early as 6 to as late as 9:05 a.m. 
The interval signal is similar to the NBC chimes. 

PORTUGAL -CSW7 (9.735), Lisbon, is transmit- 
ting to North America, nightly from 5:45 to 9 p.m. 

UNITED STATES -WAGQ, Genesseo, Ill., KIl'Q, 
Beatrice. Neb.. KIPR, Redoak, Iowa, and KIPI, 
Harper. Iowa, all on 2.76. and owned by the Natural 
Gas Pipe Line Co. of America, Telephone Dept., 
Beatrice, Nebraska. power 50 watts each, test at It 
a.m., 4, and 9 p.m.... W9XEI, Lake Bluff, Illi- 
nois. 300 watts. can often be heard in telephone com- 
munication with WIOXJF (WOGK), the Moto -Sail 
Ship Mako, 15 watts. on frequencies of 6.425, 
8.665 or 2.118. near 6:30. 9:15 and 11:15 p.m. The 
3fako is making an extended cruise through the West 
Indies. 

U.S.S.R. -SCOOP: A complete and authentic 
schedule of Soviet short -wave transmissions follows: 
RV96 (15.18), daily 3 to 4 a.m. in English; RKI 
(15.083), Sundays I to 2 p.m. in German. daily 7 

to 9:15 p.m., in English; (14.96), Thursdays, 6 to 
7 p.m.. in Dutch; RNE (12). Sundays, 6 to 6:30 
a.m., in English, 6:30 to 7 a.m., in English (Sun. 
and Weds.). 7 to 8 a.m. in German, 8 to 9 a.m. 
in Dutch, 9 to 10 a.m. in French. 2 to 3 p.m. in 
German, weekdays. 6 to 7 a.m. in German, Mondays 
and Fridays. 8:30 to 9 p.m. in Portuguese. Tues- 
days. 3 to 4 p.m. in Italian. Wednesdays 8:30 to 
9 p.m. in Dutch. and Saturdays 7 to a.m. in Dutch; 
(11.71). daily. 2:30 to 3 p.m.. in Czech; RAN 
(9.6), Sundays, 4 to 5 p.m. in English. daily, 6 to 
7 p.m. in Spanish. 7 to 9:15 p.m. in English. 9:15 
to 10 p.m. in French: RV96 (9.52). Sundays. 10 

to II a.m. in Enzli h. daily. 2 to 3 and 4 to 5 p.m. 
in German: RKI (7.52). Sundays. 1 to 2 p.m. in 
German, and 2 to 3 p.m. in English. weekdays. 2:30 
to 3 p.m. in Czech; RV96 (6.03). Sundays. 10 to 
it a.m. in English. daily. 2 to 3 p.m.. and 4 to 5 

p.m. in German; RVS9 (6), Sundays, 10 to It a.m. 
in English. 6 to 7 p.m. in Spanish, Sundays and 
Mondays. 4 to 5 p.m. in English. Sundays and Fri- 
days, 5 to 6 p.m. in French, daily, 1 to 2 p.m. in 
French, and 3 to 4 p.m. in Italian. Mondays. 5 to 
6 p.m. in Hungarian. Mondays, Wednesdays, Thurs- 
days, Fridays and Saturdays, 3:30 to 4 p.m. in Ger- 

man, Tuesdays, 5 to 6 p.m. in Portuguese, Tuesdays, 
Wednesdays, Thursdays, Fridays. and Saturdays, 4 
to 5 p.m. in French, and Thursdays and Saturdays. 
S to 6 p.m. in English. 

VATICAN CITY -The following schedule of trans- 
missions is now in effect over HVJ: on 6.19 or 6.03, 
Mondays, 2 to 2:30 p.m. in Dutch. Mondays and 
Thursdays, 2:30 to 3 p.m. in Italian, Tuesdays, 
Thursdays. and Fridays, 2 to 2:30 p.m. in English, 
Tuesdays and Fridays. 2:30 to 3 p.m., Wednesdays 
and Saturdays, 2 to 2:30 p.m. in French, Wednes- 
days and Saturdays, 3 to 3:30 p.m. in Spanish, Sat- 
urdays 2:30 to 3 p.m. in Russian; on 9.66 or 9.55, 
Sundays, 5 to 6 a.m. in French; on 11.74, Wednes- 
days, 2:30 to 3 p.m. in French; on 15.12, Sundays, 
1 to 1:30 p.m. in English. 

VENEZUELA -YV3RD (6.465), verifies promptly 
with a red. white and blue QSL card. 

Amateur Iteception Notes 
According to the .\.CRC. the Ellsworth 1938.39 

Antarctic Expedition on the !Wyatt Earfs has been 
heard on 14. using the call LDUC. with W2MQ 
and VE2IC at the key. This expedition is out to 
explore the Enderby Quadrant in Antarctica, and will 
keep in touch with New York by its short -wave 
transmitter.. . Harold Clein of Los Angeles, Cali- 
fornia. reports hearing an amateur identifying him- 
self as XAR2LA (14.37), at 1 a.m. The operator 
stated his name was Gunnar, and that his rig was 
aboard a Norwegian freighter in the Panama Canal, 
at the time.... ZX9AM (14.12), operated by 
W9A21, is a I5 -watt amateur transmitter, aboard 
the oil tanker S.S. California on a whaling expedi- 
tion to Antarctica. approximately 1,800 miles south 
of Cape Hope. The ship still be in southern waters 
about five months. Reception of ZX4M has been 
best near 4 to 6, and 8 to 9 p.m. The transmitter 
is also equipped to operate on 10 meters and com- 
mercial frequencies. 

BELGIAN CONGO- Charles Lebouef of Webster 
Mass., writes he has received a QSL card from 
OQSAA. after a year's wait. which states that he 
has been off the air since March. 1933 but hopes 
to be on again soon and that his new QRA is Kole, 
in Stanleyville Province, almost in the center of the 
Congo. 

GREENLAND-The British Shortwave Magazine 
lists the call of the Oxford University Expedition in 
Greenland as OX7011 (14). Reports on reception 
should be sent to A. Croft. Esq.. Leckhampton 
House, Cambridge, England. . .. Harold Clein of 
Los Angeles, California. reports hearing OX7ZL 
(14.02), at 9:30 p.m. The operator. Stilling Berg, 
said the location was Angmagssalik, East Greenland. 

HOLLAND -PIIJ (7.088 and 14.164) of Dor- 
drecht, Holland, can usually be heard playing records 
and calling the Netherland Indies, on weekends be- 
tween 10 a.m. and 2 p.m. 

INDIA- VU2CQ. Bombay. using a new frequency 
of 14.18, may often be heard just before the Ameri- 
can phone band opens up at 7 a.m. 

UNITED STATES -Gerry Sayre, operator for the 
recent MacGregor Arctic Expedition, now at home at 
250 College Street. Milton. Rock County. Wisconsin, 
states that all reports on reception of OX2QY and 
WIOXAB have now been confirmed with QSL cards, 
but that anyone wishing to send in a belated report 
may still do so. Mr. Sayre is anxious to line up 
with some commercial radio firm as operator. He has 
certainly had abundant experience to qualify him 
for such a position. 

Last Minute Notes 
CZECHOSLOVAKIA-Frank Sekach of Detroit, 

Michigan. writes OLR3B (9.67), is now on the air 
weekdays except Saturdays from 7:55 to 10:50 p.m. 
with the North American program. This frequency 
probably will not be used long since W3XAL's pow- 
erful new transmitter operating on the same fre- 
quency completely blankets OLR4B. 

ETHIOPIA- SCOOP: " Stazione di Addis Abeba," 
of Addis Abeba, is now operating on a frequency of 
9.65. daily from I to 3 p.m., and occasionally a 
little later. 

HUNGARY-Frank Sekach of Detroit. Mich., 
writes that HAT4 (9.125). Budapest. is now broad- 
casting daily except Saturdays from 7 to 8 p.m. and 
on Saturdays front 6 to 7 p.m. The power of the 
station is to be greatly increased in the near future. 

ITALY -The powerful Italian station on 9.67 af- 
ternoons. has been definitely identified as 2R09. 

By JOHN D. CLARK 
All times are Pacific Standard 

U.S.S.R. 

ONCE 
more the Soviets are shifting stations all 

over the dials. As we go to press. station RV I5 
is missing again from its 4.27 meg. frequency, and 
a powerful new transmitter has appeared on ap- 
proximately 6.49 meg. between 2 and 8 a.m. 

To complicate matters further, this 6.49 meg. fre- 
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quency apparently is being used simultaneously with 
9.525 meg., and both stations have been reported 
with tremendous volume. Male and female an- 
nouncers alternate at the mike. and programs seem 
to consist mostly Of lectures and talks. Occasionally 
there is a pause of more than five minutes between 
announcements. 

The 3I -meter station has been responsible for a 

signal so strong that it often completely blocks Hong - 
kong's 7.111C which operates on 9.53 meg. Several 
reports indicate That it has been on the air as early 
as 12:30 a.m. and as late as 8:30 a.m. 

Evidently the extensive experimental transmissions 
begun several months ago are still being carried out, 
and it is impossible to state at this tine which fre- 
quencies will be used during the coining month. 
Look for the stations on 4.27. 6.00. 6.03. 6.49. 6.80 
and 9.525 meg. 

China 
The new Chinese station XGOX. mentioned in this 

column last month, is still conducting experimental 
transmissions, attempting to find a suitable frequency 
for regular broadcasts to America. For a period of 
several days. a frequency of 17.80 meg. was used 
from 3 to 9 p.m.. and this was followed by a shift 
hack to 15.19 meg. with broadcasts on the same time 
schedule. These experimental transmissions are very 
intermittent. and are usually made without advance 
notice. To date only the 16- and 19 -meter bands 
have been used, but it is understood that the station 
will try 25 meters in the near future. 

An unconfirmed report indicates that a station 
XOV, located in Chengtu is broadcasting special 
programs directed to North America on 9.37 meg. 
from 6:45 to 7:30 a.m., and that XOZ of the same 
city is releasing programs for Europe on 15.51 meg. 
at the same time. XOV is using only 1,000- watts, 
but should be heard on America's Pacific Coast with- 
out difficulty. 

Station XGAP of l'eking has evidently changed its 
call to XCD. and is now on 9.56 meg. from I to 6 
a.m. with native Chinese programs and occasional 
English news releases. The best time for reception 
of this one is near 4 a.m.. since volume is too weak 
before this time. and Germany's DJA begins to inter- 
fere seriously after this hour. 

XGX:1 of Chungking has shifted its frequency 
slightly more than once during the past 30 days. It 
has been reported on 6.97. then 7.01. then 699, and 
is back at present on 6.97 meg. Although it is 
supposed to commence transmissions at 1 a.m., 
XGXA is rarely audible in this country until 4 

RADIO NEWS 

o'clock, and volume is best usually just before sign - 
off at 7:20. 

Straits Settlements 
Despite the fact that its schedule is still printed 

in many short -wave logs, station ZHP has abandoned 
its frequency of 9.69 meg. until next summer, and 
the Singapore transmissions will be continued only 
through ZHO on 6.127 meg. (not 6.1 meg.). At 
the present time. the schedule for ZHO is from 1:40 
to 6:40 a.m. Monday through Saturday. and from 
2:25 to 6:40 a.m. Sunday. The last hour usually is 

the best for reception in North America. 
ZHJ of Penang is being received again on 6.06 

meg. after being unreported for several months. The 
schedule is 3:40 to 5:40 a.m., but not until the last 
30 minutes of transmission is the station able to 
break through the signals of W8XA1.. The Cin- 
cinnati broadcaster blocks ZHJ very effectively until 
it begins to fade out near 5 a.m., PST. 

Japan 
The Broadcasting Corporation of Japan is still not 

following its printed schedules. JZK (15.16 meg.) 
continues in use from 5 to 5:30 p.m. despite the fact 
that the latest program release from Tokyo gives 
JZJ as the carrying station for this transmission. 

Evidently JZJ (11.8 meg.) is not in use at all 
between 5 and 6:30 a.m. -at least it is inaudible in 
this region. JVP (7.51 meg.) continues to be re- 
ceived with excellent volume. however. 

JVH (14.6 meg.) is relaying the JBC programs 
again at irregular intervals throughout the afternoon 
and evening. Although not on the air continuously, 
listeners have reported reception of JVH at 2:30 p.m.. 
3:10 p.m.. 4:30 p.m., 5:15 p.m., 6:50 p.m., 7:40 
p.m.. 8:30 p.ns. Since it uses a non -directional an. 
tonna, this station is usually weaker than most of 
the other Nipponese transmitters. 

JVN (10.66 meg.) usually phones KWVV of Dixon, 
Calif. at 8:45 p.m., then closes down until 10:40 
when it relays a 40- minute broadcast from JOAK. 

Philippines 
Several listeners have reported KZRM on 9.50 meg., 

but we believe this was KZRG which operated for 
a few weeks on this frequency and then suddenly 
vanished. 

An unidentified Philippine broadcaster was heard 
three times on 11.53 meg. between 6:30 and 7 a.m. 
but it gives no announcement of call letters and is 
certainly not using any regular schedule. 

Late Western Tuning Tips 
AUSTRALIA. The transmissions of VI.R3 on 

47 

11.88 meg., which commenced a short time ago. are 
no longer taking place on a daily schedule. It seems 
that this Melbourne broadcaster now operates the 
25 -meter wave on only Sunday and Friday from 
10 p.m. to midnight. 

/A VA. A new Javanese broadcaster is supposed 
to be operating on 8.00 meg. near 11 p.m. or mid- 
night, but reception is so weak that it is extremely 
difficult to make identification. 

DUTCH GUINEA. The station on 6.43 meg. 
which was unidentified for almost a month is now 
believed to be l'O6ZA of Dutch New Guinea. Re- 
ports vary as to the exact time schedule, but most 
listeners receive best signals near II p.m. 

SOUTH AFRICA. Surprising and almost unbe- 
lievable reception has been experienced from Johannes- 
burg's ZRK (9.61 meg.) during the past 30 days. 
This station now shakes the antenna masts every 
evening from 8:45 to 9:45, and every morning from 
about 6 to 7:30. The first fifteen minutes of the 
evening transmission are always devoted to morning 
exercises. and the station may be easily identified by 
the anouncement "Johannesburg Calling," and by fre- 
quent bugle calls. 

UNIDENTIFIED. A new and unidentified sta- 
tion has been logged on approximately 6.485 meg. 
(just under TGIVB). It is believed to be located 
in the Dominican Republic. and frequently rings 
chines, similar to those of NBC. before announce- 
ments. 

CUBA. Two Cuban stations have shifted frequen- 
cies again to avoid interference. COCO, which only 
recently moved from 9.72 to 5.83 meg.. is now work- 
ing on 8.70 meg.. while COCO has lowered its fre- 
quency from 6.01 to 5.96 meg. 

BUR:11. -1. Hundreds of listeners are now reporting 
excellent reception from the British station in Ran- 
goon, Burma. Programs of recorded music conclude 
shortly after 7 a.m. daily, and the station closes 
down with God Save the King. Although a frequency 
of 3.49 meg. is supposed to be in use simultaneously 
with 6.01 meg.. the lower frequency is always con- 
siderably weaker. 

MISCELLANEOUS. Our listeners tell us: that 
HJ4ABE of Medellin Colombia has changed its call 
to HJ4DAE. and that HJ7ABD of Bucaramanga has 
changed call to HJ7GAD ... that VE9CA, the 
"Voice of the Prairies" on 6.03 meg. has changed 
call to CF\'P, and is still broadcasting old -time music 
on Thursday from 8 to 11 p.m. . that an an- 
nouncement from Czechoslovakia indicates "Radio 
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IS 

"Premium" Quality Without 

"Premium" Price 

MALLORY 
Transmitting 
Condensers 

with Exclusive 
Impregnating Compound 
that Gives Longer Life - 
Greater Dependability 
It is false economy to use cheap trans- 
mitting condensers in your rig -their 
failure can resultindamage toexpensive 
power supply equipment. Use long -life 
Mallory Transmitting Condensers, for 
dependable service -they cost no more. 
Both the TX and the TZ types are 
ideal for radio transmitter and high - 
power amplifier applications. 
Both condensers are impregnated with 
exclusive Mallory Compound. It is not 
a wax and is unlike any special or 
standard impregnating oil now offered. 
It positively contains no chlorine, 
either in free or combined form. High 
dielectric constant and unusual heat 
resistance assures that condensers im- 
pregnated with Mallory Compound 
afford the best power factor and ex- 
tremely stable DC resistance. See your 
distributor now for both TX and TZ 
Mallory Transmitting Condensers. 

P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 

Cable Addres- PELMALLO 

MALLORY 
APPROVED RADIO 

PRECISION PRODUCTS -- 

PRECISION PROP 
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Journal" will shortly be operating on 9.67 meg. (a 
frequency now occupied by W3XAL) ... that JDY 
of Darien, Kwangtung, is heard on 9.92 meg. from 
5 to 6 a.m. daily ... that VUD3 of Delhi, India, is 
now on the air from 6:30 to 8:30 p.m., instead of 
from 5:30 to 7:30 p.m., and that news in English 
is released at 7:30 p.m., instead of at 7:10 p.m. 
(VCD3 is now using a directional antenna beamed 
on North America. and is being received with ex- 
cellent volume during the first hour of its trans- 
mission) .. that the country of Albania has just 
completed construction of a short -wave transmitter 
and is sending experimental broadcasts to America on 
15.765 meg. . that PSH of Rio de Janeiro is now 
on 10.22 meg. daily from 3 to 4 p.m. that a 
new Colombian station, using the call HJ4D.AU is 
working on 8.65 meg. during the early evening hours 

. that the new Saturday transmissions from PHI, 
Hufzen. Holland. on 11.73 meg. from 4:15 to 4:45 
p.m. have weakened considerably in volume and are 
often inaudible . that the station on 6.11 meg. 
near 6:30 a.m. is not VPB of Ceylon (as reported 
by many), but is definitely located in Siam, and 
uses the sane announcer employed by 1-1S8PJ on 
9.50 meg. every Thursday from 5 to 7 a.m. VPB is 
evidently still on the air, but has not been heard 
locally for some time. 

Daytime Europeans 
For the first time in many months, European 

stations are now being received on the Pacific Coast 
with good volume throughout the morning and early 
afternoon. 

Peculiarly enough, the best English station at noon 
is GSB (9.51 meg.) and at 2 p.m. is GSC (9.58 
meg.). GSI, and GSG are all fair at 10 a.m., but 
fade out by II:30. GSD, however, often holds up 
all afternoon until the end of transmission 5. 

In sharp contrast to the conditions a few months 
ago, the 25- and 31 -meter bands are now best for 
daylight European reception. white 19- and 16 -meter 
bands are useful only between 7 and 10 a.m. It is 
expected. however. that the lower wavebands will im- 
prove consider :h'v during the next 60 days. 

Treasure Island 
Before long. the new shart.svave station on Treasure 

Island, San Francisco Bay, will be broadcasting reg- 
ular programs directed to the Far East. It is ex- 
pected that transmissions will commence with the 
opening of the World's Fair in February. 

The station will operate from 9 p.m. to 3 a.m., so 
as not to conflict with broadcasts from W2XAD and 
W2XAF. and will use the same frequencies of 15.33 
and 9.53 meg. which are now in use by these Sche- 
nectady transmitters. 

Visitors to Treasure Island during the Fair will be 
given the opportunity of inspecting both studios and 
transmitting equipment of this modern short -wave 
broadcaster. 

-3Ó- 

10M Transmitter 
(Continued from page 36) 

voltage on the 210 and halves the bias. 
Plug the key into jack No. 1 and key 
in the cathode. Turn off the speech 
amplifier for c. w. work. 

It will be noted that filament 
switches have been inserted for every 
stage, which will be found of advan- 
tage when testing out any one portion 
of the set. 

Coil data is shown for 10 meter 
operation. This is for 40 meter crystal 
and 20 meter doubling. Double again 
in the buffer stage and amplify in the 
final. In winding any coils remember 
that a turn or two may have to be 
added or subtracted from those given 
due to circumstances. 

Vibrator Tester 
(Continued from page 20) 

meter to fluctuate and the reading is 
low. By comparing different vibrators 
it is easy to set up standards of good, 
fair, and bad vibrators. 

[The fundamental vibrator tester 
circuit is reproduced by express per- 
mission of P. R. Mallory ce Co., Inc., 
Indianapolis, Ind., U. B. A. -ED.1 

-0- 

Transmitter Efficiency 
(Continued from page 44) 

tests after the initial adjustment for max- 
imum transfer was made upon firing up 
the amplifier. Further, no additional ad- 
justment was found necessary after the 
75% efficiency figure was attained showing 
that because of the eoustant impedance 
characteristics of the dummy antenna the 
coupling system could be once adjusted and 
forgotten eliminating one of the question- 
able factors in the subsequent adjustment 
of the amplifier for improved efficiency. 

Referring to Figure 8 let us see just what 
difficulties would be encountered when using 
lamps for the same experiment. Note that 
for 72 ohms it is impossible to choose a 
combination of lamps so that 40 to 50 watts 
of humps would be used with 72 ohms or 
thereabouts, as the impedance or resistance. 
We. of course, would not be aware that the 
efficiency was going to be as poor as 33%n. 
We would probably choose a 100 watt lamp 
and hope for an 80% efficiency which would 
result in normal brilliancy of the 100 watt 
lamp providing our impedance match is ap- 
proximately correct. At the actual orig- 
inal efficiency of 33% the output was ap- 
proximately (125 X .33 = 40) forty watts. 
Characteristic curves (Figure 8) will show 
that forty watts into a 100 watt lamp re- 
sults in at brilliancy of 8% of the normal 
and a resistance of 78% of the hot resis- 
tance or (.78 X 121 = 94.5) 94.5 obtus. 
While this value is not sufficiently different 
from the 73 ohms desired, and while, as 
a matter of fact. tests show that impedance 
mismatches as great as this on the true 
dummy loud can be tolerated. it will be 
noted that as the efficiency of the amplifier 
is increased by the various adjustments, 
the mismatch gets worse instead of better 
and would in some instances necessitate a 
readjustment of the coupling device for 
maximum transfer of energy. 

If we had been contemplating the use of 
a .rí00 ohm system, we would probably have 
chosen two 60 watt lamps in series for the 
expected 100 watt output and resultant 
impedance of 384 ohms (front the charac- 
teristic curve for 83% of 120 watts or 100 
watts each lamp has 95% of the hot resis- 
tance or 192 ohms each) which represents 
a mismatch in the other direction from the 
desired value. At the initial 40 watt out- 
put, which actually resulted, 304 ohms (from 
the characteristic curves for 33% watts each 
lamp has 75% of the hot resistance or 152 
ohms each) would be the impedance of the 
bank under this reduced wattage. Four 25 
watt Lamps in series -parallel would have 
been a better choice but there you have it; 
with n box full of various sized lamps, prob- 
ably including those from the xyl's favorite 
floor lamp. it photo electric system. a watt- 
meter, a slide rule. an excellent education 
in algebras, a good foundation in Ohm's 
Law, two sets of curves. a sure -fire coupling 
system for variable impedances. along with 
plenty of time gill mortal gymnastics, and 
ive can conclude that lamps make fair 
dummy loads. For accurate. reliable results 
with a minimum of time and manipulation 
it would seem that a constant impedance 
dummy load and an r.f. ammeter constitute 
the answer to the amateur's prayers for an 
r.f. wattage indicator. 

Phonograph Records 
Make Good Insulators 

Convenient, high insulating mounting 
panels for 5 meter rigs and other experi- 
mental layouts can be easily made from old 
phonograph records. Two records glued 
together make a very serviceable and rigid 
panel. Records faced on one side only can 
be glued to give a smooth front panel. 
These improvised panels should be at a 
temperature of 70 degrees or more for 
easier drilling and workability. 
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Cudgels 
(Continued ¡rcnl puge 32) 

For neutralization purposes, cut off 
the B to the stage being neutralized, 
and slowly approach the tank coil of 
the stage being neutralized with a two 
or three turn link. It you get any sort 
of reading, the stage s not neutralized. 
Proceed with the usl.al neutralization 
method until there h not any reading 
on the meter. The sl .age will then be 
neutralized perfectly 

There is great danger that the ex- 
perimenter will forg !t to remove the 
meter when he has f nished neutraliz- 
ing a stage and turn on the high volt- 
age. Naturally this increased rd. 
power will burn out the meter. In or- 
der to remember this , it is best to tie 
the meter to your wrist! Hi! -M1.- 

Emergency Repairs 
(Continued from page 26) 

sistor strips, and where the resistance 
runs a thousand ohms or better the 
strips impregnated w,th the India Ink 
have given entire satisfaction. 

Perhaps just a few words of advice 
would be appropriate in closing. Meas- 
ure the control to be repaired when it 
is removed and take t apart, be sure 
the various coats of the HIGGINS 
WATERPROOF INDIA INK are put 
on evenly with a camel's hair brush. 

Note the manufacturer's technical 
data for the control as found in your 
service manuals, for while the value 
will not be critical above 15,000 ohms, 
the closer one can approach original 
specifications the better the operation 
of the receiver. The :teat for the dry- 
ing process should not go higher than 
170 degrees fahrenhei' as there is dan- 
ger the newly applied coating will 
raise blisters on the s.trface of the re- 
sistor strip. Dry the final coat thor- 
oughly before putting the control into 
operation. 

Bench roles 
(Continued from page 23) 

pursuit that paid off wrl..iii adulation and 
money -why out turn Jiro? And KO true 
went from an avocation composed of 90% 
seienee and 10r%o bush' ss ability smack 
into one requiring 111/o salesmanship and 
10',;, science. Small wonder see began to 
sweat tvllen the heat of eoulpelitiuu-bor- 
rmved flan) nil!, her ji III stalls'- beg:ln to 
beat down oil Ils : 'tutu. of u.s who could 
take it weld out and lot suini. business 
through the nose: those elan e.uldn't went 
bark In sit nut the del ,essiuu iu the old 
man's I Ie lea ( essell. 

\Ce must emitiuuall hid new methixls 
of gel ting business: bell r wars of apply- 
ing luul rxpe11911, Wain :hefting uut'seb'es 
Ilk.. all itlDI ill Ills lure nary. .\ moving 
display is ante ays more a tractive than one 
standing still. Slone a Irospeet a pickup. 
and be is politely awed play it through 
his radio. and lie Ireeilll I,, :I ell.tollrr, I)e- 
V1111111 ¡In business iusl it cI -Ihe feel -the 
sit rich you lime by au a.tivc use of your 
xtlulli and imagination. i fil'e'r/ is the intan- 
gible quality :ill old -t iuu rs use in solving 
conditions (bey meet err ey day, in every 
profession. It is sumetl ing which marks 
the ordinary worker from the exceptional 
ono, and it cannot be learned trout a printed 
page. nor from pouring over diagrams. 

RADIO NEWS 49 

Don't be diseouraged if you have a tough 
time getting it -none of us get it without 
suffering; it is required only through long 
use of qualification. equipment, and imag- 
ination. Luult about carefully tchen calls 
:ue ton infreynent: [curl: can be ferreted 
ont of your territory. whether or not your 
neighborhood has become so commonplace 
tu your eyes that they no longer see ubri- 
ulls pussibilith'S. 1 hase Illul business taken 
lutta front tinder my illusi in my own terri- 
tory marc than ouee Icy sums' eunlpetitnr 
tcith more imagination than I had myself. 
Nome of the east :s :ire su rprisi mg. 

Petty Cash 
Certain streets near 111e shop are re- 

stricted against the use ot1 speakers play- 
ing into the street. :Ind for that reason I 
gave up the ideal of selling amplifiers to 
store -owners. Nevertheless, one of my com- 
petitors sold a mike .job in a pet shop which 
n'as lrainfully close to 111V place of business. 
Not Duly that, he painted the none of his 

t 

J 

business over the speaker grill. facing the 
street! 

Ills microphone was installed in a large 
canary cage; the amplifier was laid in the 
owner's Mike. and the speaker broadcast 
canonry noises to the passers -by. who looked 
for the source of sound. :old sate the ad. 
The xomuls were pleasant. 111111 AO one ob- 
jeets. as they surely would if speech or 
music went out into the street. 

We meet frequently'. this competitor and 
I, to compare notes and to knife each other 
in a feiendly way. Ilow, I asked hits, did 
he manage such a contract, in such an un- 
usual application? Ile told me four pet 
shop owners gave him the bird before be 
in turn finally gave the birds something to 
think about in the fifth prospect's aviary. 

I Ie s no genius. hat he lens got marry 
nod a practical imagination, and be de- 
serves- flogguuc it !-plenty of credit. Ile 
netted More [Haul a week's salary by an in- 
stallatiml in :I neighborhood I thought wax 
dead -and iLnt ain't birdseed .o 

on everything in 

RADIO! 
SEND COUPON FOR 

ALLIEDS FREE CATALOG 

30 WATT 
DELUXE 

MOBILE SYSTEM 

Ideal for sound trucks, orchestras, lecturers. 

etc. Operates from either fi volt battery or 110 

volts AC. Delivers full 30 watts output with 

excellent tonal fidelity. 
sc unie 

input 
chan- 

nels. dull phono 
input, 1 

trolls. paver stage tap. etc. Priced amazingly 

low_ otite for details! -.. 
. t;IPf:ák9it L. .0 . 

004' 

62 NEW SETS 

Sensational new K \Intl lulu fnhicsI ii2 

new models, s as low as 80.95. New 

"Tiny Knights Isar tilt hand IA 
sets. 

l 

volt radiro. _ 
Irons 4 to 10 tots, ha 

h)Iallludlo s sttonite t guarantee! o. 

ronmlete lines of 
pb'Itio.ralns 

phonographs. rernrd 
players. etc. 

NOW! 
Save Money! Money! 

with Knight Sound Systems 

ALLIED's great 1939 Catalog thaws every- 

thing in Radio. including Radio's greatest 

line of P.A. Systems. More features, nplre 

watts for your money: systems from 8 to 0:i 

watts -in standard and deluxe models -Der- 
manent, portable, and Mobile. Investigate 

these revolutionary new Sound Systems now 

-send for \LLIED'S 19:19 Catalog. Also. 

Stage, 
Electric 

n d 
Guitar 

mostacompleteRooster ine f record- 

ing equipment In the Industry I Allied's Cat- 

slog is your guide to bigger and faster profits 
for 1939! 

reKITS ...HAM GEAR...TESTERS 

Rudi n's largest se- 

lelt imi- mogi nacre+' 

Kits. l'hato C e 11 

Kit. l icetr1C Iene 
_lijo diagrams and 
projects. Free Parts 
Lists. 

IT'S A FACT - Al.1.i19D maintains nlsepar Tate 

:cull 1,1,,aí .airs to kelp make your work easier 

and more pivatble. Write! 

Giant ilam stilinn 
-newest Il a I 11- 

crarters. National. 
Il a ni ni a r land 
Howard. Thonlar- 
son. Utah. G.T.C.. 
Sargent eauipmtRi 

Send for 

FREE 
Catalog! 

All leading lints 
of tale checkers, 
s e t testers, an- 
alyzers. 0M'111. 
graplpl. It l d e r. 
Snpr ail. Tr i I'- 
1 et I. IleadrIte. 

RADIO BUILDERS HANDBOOK! Ikeda. 
Send for Oils new look. written 

hall,' for )'nu. Tell% !UM' lo St 
read diagrams. build sets, 

ALLIED Radio Corp.. 
Dept. i -C -9. 
833 W. Jackson Blvd., Chicago, III. 

C Send me your amp Radio Catalog. 

ai;rtllCdionúidÌep u'ik,:it Iw.rttn/ 

Name 

flatiron 
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"It Sells 

"tubes for me" 
says a soda e ma n about 

NEW RCA 

TUBE TESTER. 

COSTS ONLY 

x3195 
Stock No. 156 -A 

Counter type RCA Tube 
Tester, Stock No. 156A, 
net price, $37.95. Also 
available in carrying case 
for portable use as Stock 

No. 156 - net price. 
$39.95 

This great new RCA Tube Tester 
helps you sell tubes! Proof of 
this is seen in the statements 
made by a service man in a 

recent letter to us: 

As one of the first to receive a 
new RCA Tube Tester I have 
noticed a very substantial in- 
crease in my rube sales ...without 
the usual sales talk. Every cus- 
tomer is personally interested in 
the true condition of his radio 
tubes and since the average radio 
owner can easily understand the 
action of the RCA Tube Tester, 
he is entirely convinced that his 
tube is either bad or good, as 
the case may be. Actually he 
sells himself new tubes." 

Amazingly simple to work, 
the new RCA Tube Tester offers 
a score of outstanding features 
at low cost. Full details from 
your RCA parts distributor. 

Listen to the Magic. Key every Sunday, 2 to 3 
P. M., E. S. T., on the NBC Blue Network. 

For finer radio performance 
-RCA Radio Tubes. /r\ 

A74taiivotediZ 
RCA Manufacturing Co.. Inc., Camden. N.J. 

'A Service of Radio Corporation of America 

RADIO NEWS 

Sportsman's Receiver 
(Continued from page 10) 

loop may be added for direction find- 
ing and complete instructions for this 
application will be given in the next 
issue of RADIO NEWS. 

When the selector switch is turned 
to the long -wave position, the com- 
plete windings of the coils are used. 
When thrown to the broadcast posi- 
tion the top portion only is unused. 
The short -wave position uses the mini- 
mum number of turns and the rest are 
shorted out. 

Trimming of the various bands can 
be done best by using a test oscillator. 
Begin with the short wave portion. 
Set the signal to 3000 kc. and tune the 
receiver to this frequency. Adjust the 
padding condensers across this coil for 
the maximum signal. Tuning over the 
low end of the short wave band will 
be properly tracked when this adjust- 
ment is properly made. The same pro- 
cedure is followed in aligning the 
other bands. 

All of the resistors used have a rat- 
ing of I/a watt and are small enough 
to fit in the limited space available. 
The by -pass condensers are "200 volt 
test" and the mica condensers should 
be of the small "postage stamp" va- 
riety to conserve as much space as 
possible. 

The English and other foreign tube 
manufactures have specialized in the 
midget type tubes for some time. Re- 
ceivers have even been sold for the 
express purpose for operating from a 
motorcycle or from a bicycle. In re- 
mote places where power lines are not 
available, the battery operated re- 
ceiver is most commonly used. Some 
of the more modern folk own a battery 
eliminator, but these users are made 
up of the stay -at -home variety. One 
of the most common uses for this set 
up here in the woods is on the dog 
team sled. Due to its small physical 
size, it is easily carried about and the 
economy afforded through the use of 
the Hivac midgets permit several 
weeks of operation. 

The Alaskan stations have sched- 
uled news periods that are looked for- 
ward to by all of the people in these 
parts and so the battery set can be 
used by anyone, no matter where they 
may live. 

Many of the American tubes were 
used in the first versions of this re- 
ceiver in an attempt to find the corn - 
bination that would best fit this par- 
ticular purpose. The one outstanding 
feature of the Hivacs was the small 
space required to mount them on the 
chassis. The diameter of the tube base 
is only W, and this is quite a bit less 
than the metal type tubes commonly 
used. The length of the tube pins are 
also very short in comparison with the 
others and this permits more parts to 
be used under the base. 

The camper that uses a receiver of 
the small battery- operated type should 
consider certain fundamental require- 
ments before setting out on a trip if 
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optimum use is to be made of his radio 
set. These can be tackled by seeing 
to the batteries first to make sure that 
they are in good operating condition. 
If the B batteries show a drop of two 
volts for each 45 v. unit, they must be 
replaced with fresh stock, and like- 
wise, if the A cells are low fresh ones 
should be substituted. 

The set will only perform efficiently 
when a good antenna and ground is 
used when in service distant from any 
station. The antenna used will play 
an important part in this respect and 
in no case should the set be expected 
to do a good job unless a suitable sky - 
wire is provided. Hang it as high and 
as long as possible and keep well clear 
of trees or any other obstacles. The 
loop to be described is also effective 
to several hundred miles. 

A good ground must be used on a 
battery set, as this is the only return 
to earth for the signal. Many service- 
men and constructors overlook the im- 
portance of a good ground after they 
install the modern a.c. receiver, and 
forget that there is no inductive 
ground in the battery set. It is good 
practice to carry a grounding rod to 
which a connection has been clamped. 
This rod is driven into the soil. If ice 
or snow covers the location drive sev- 
eral rods into it, or bury a coil of bare 
copper wire beneath the surface. The 
rod should be long enough to go down 
at least a foot or two. 

-FM- 

Seal of Acceptance 
(Continued from page 26) 

To: American Phenolic Corporation, 1250 
Van Buren St., Chicago, Ill. 
Awarded Seal of Acceptance No. 104.1 
Product: Amphenol Co -Axial Cable. 
Descriptions: A co -axial cable made of 
Amphenol "912" beads, and other parts. 
Electrical characteristics: Impedance - 
82.5 ohms; loss per ft. .0009 db: induc- 
tance per ft. -.1 mlcrohenry; capacity per 
ft.-11.5 mmfd; resistance per ft.-.021 
ohms. All measurements made at 1MC. 

To: American Phenolic Corporation, 1250 
Van Buren St., Chicago, Ill. 
Awarded Seal of Acceptance No. 104.2 
Product: Liquid Amphenol "912 ". 
Description: 100% non -hygroscopic form 
of solid Amphenol "912 ". Increases break- 
down voltage to 20%. Used for doping 
coils, paper tubing, fibre, ceramics, etc. 

To: American Lava Corporation, Chatta- 
nooga, Tenn. 
Awarded Seal of Acceptance No. 106 
Product: -\Isimag. 
Description: A ceramic insulating mate- 
rial. Material covered by Seal is: AISi- 
Mag 35, 196, 197, 211, 72, 202. 203, 190, 
192, Lava Grade "I:' "M." "A." Report 
on properties on file with RADIO NEWS, 
as determined by Hans Thurnauer, M.S.C. 
under A.S.T.M. specifications. 

Within Earshot 
(Continued from page 4) 

will come into its own, and the big 
chains be shorn of their audience - 
drawing power ? Time will tell. One 
thing is sure. The biggies have cer- 
tainly been giving the consumer fin- 
est in entertainment. It is a question 
whether we would ever have heard 
Arturo Toscanini, or any of the operas 
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(to mention a few oil' standing pro- 
grams) were the methods of the chains 
to be altered materially 

s s * 

WE hear much girt the field of 
the serviceman is overcrowded. 

With over 25,000,000 receivers in the 
hands of listeners today, the most op- 
timistic figures of 100,000 servicemen 
are not enough to handle the trade. 
This does not take into consideration 
the outside -of -radio work that the av- 
erage serviceman can and does do. No, 
we cannot agree that tt.e field is over- 
crowded. Servicemen - - good service- 
men are still needed. 

Naturally, the question arises, 
"What is a good serviceman?" We 
term such a man who has had the 
proper training and experience . 

who has learned the intricacies of his 
profession not only fro:n actual work 
in the field but also from application 
to the books. For those, there will al- 
ways be a lucrative field. 

« s 

THE airlines have fir ally caught up 
with radio as a use for preventing 

ships losing themselves'. We have it . 
on good authority that t hey will install 
direction finders at some of their mid - 
western ground statiors. With these 
sets it will be possibbs to determine 
exactly where any ship in the air is 
located, and thus the ground crew will 
be able to give instructions should the 
airman become lost. Once again, radio 
is helping out another industry. We 
freely predict when radio will be the 
leading industry -one on which we 
will depend for almost everything. 
Certainly it was never a thought of 
the honorable Herz that his waves 
would some day be the quid pro quo 
of communications, health, safety, en- 
tertainment, and even a control. On 
the other hand, neither did he expect 
that it would become the instrument 
of vicious dictators spreading seeds of 
oppression and hate! 

* s * 

OF late there has be an a marked in- 
crease in publicity devoted to the 

radio amateur operato- and his equip- 
ment. However, it h is not all been 
good. In Brooklyn, a.n AP dispatch 
suggested that a loud and earsplitting 
noise heard over the .;ky of Flatbush 
was the work of amateurs. In Los An- 
geles, the sheriff is said to have stated 
that he wanted the frequencies he used 
for emergency work kept secret "to 
avoid interference of the hams." In 
Utah an amateur was credited with a 
part of the Navy wild goose chase 
after the late Amelia Earhart, when he 
was reported to hay., heard signals 
from her ship down in the Pacific. 
None of this helps the ham. Rather it 
creates a feeling in the High Places 
that the hams are useless busybodies 
minding everyone's affairs except their 
own. What the ham should do, is to 
stick to his knitting, and see to it that 
the false and incorr ct reports are 
straightened out, and I hat he gets good 
publicity. 

s * 

BCNU next month.- -KAK. 

Canadian Police 
Transmitter Frequencies 

Canadian Police Transmitters 
Megacycles 
1.690 CJR Belleville, Ont. 

VDM Halifax, Nova Scotia 
1.698 CZ6F Hamilton, Ont. 
1.706 CY4M Moncton, N. B. 

VYR Montreal, P. Q. 
2.310 CY6A Cornwall, Ont. 

CY6U Brantford, Ont. 
2.318 CYQ Toronto, Ont. 
2.326 CZ9Z Sherbrooke, P. Q. 
2,342 CY2J Westmount. P. Q. 
2.358 CY6D Sudbury, Ont. 

CZ7S St. John's. P. Q. 
2.366 CZ50 Ottawa, Ont. 
2.390 CGZ Vancouver. B. C. 

CJw St. John, N. B. 
CJZ Verdun. P. Q. 
CY2G New West minder, B. C. 

2.396 VV\V \\'innip.r. Man. 

Limiting Amplifier 
(Continued from page 15) 

sybilic operation but should take hold 
rather rapidly and have a more grad- 
ual release. R -6 and C -3 control this 
factor and experimentation with these 
values may be beneficial although with 
a value of 500,000 ohms for R -3 and 
0.5 Mfd. for C -3 are good and give 
excellent operation. 

Now a word in regards to installa- 
tion the unit has many advantages but 
all adjusting should be done on a 
dummy antenna as improper adjust- 
ment can have a severe interference 
to others on the air. 

9.7- 555 METERS 

er v 
ON ALL BANDS Ce 

T 
AMMAULUND'S NEW "HQ -120" is 

ideal for the aniatetlr and short wave 
listener. Never before has so much been offered 
in a moderately priced receiver. This new high 
frequency receiver is designed for peak per- 
formance on all hands. Because of the special 
manner in which the high frequency circuits 
have been treated, the gain is uniform through- 
out the entire tuning range. This high uniform 
gain is always usable even in the most crowded 
bands because of the variable selectivity crystal 
filter. This filter is applicable to reception of 
voice and music as well as code. Weak stations 
can be tuned in clearly without interference by 
selecting the proper band width. Accurately 
calibrated dials and 310 degrees band spread 
greatly simplify tuning. 

SPECIAL FEATURES * Condenser assembly has 15 section. 
-9 for bond spread and 6 for main 
tuning. Permits uniform gain. 

* Accurate "S" meter calibrated in 
units from 1 to 9 und up to 40 db. 
above "S-9." Accurate on ail bands. 

* Noise limiter for auto ign' 
QIt i and similar disturbances 
Extreme aid on 10 and 20 meters 

WRITE DEPT. RN -.3 FOR 16 -PAGE BOOKLET 

HAMMARLUND MFG. CO., INC. 
424 -438 WEST 33rd ST., NEW YORK 

CANADIAN OFFICE: 41 WEST AVE., NO., HAMILTON, ONT. 
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aze Blattes 
toìfou 

WITH THE CD LINE OF 

RADIO 

INTERFERENCE FILTERS 

HERE'S a new profit opportunity for youl 
Every modern home can use C -D QUIETONE 
RADIO IN'l'E II FERENCE FILTERS. Every 
service call will hold additional business for you 
when you demonstrate Quietone Filters. 

C -I) offers this line of practical, efficient de- 
vices, scientifically designed to eliminate 
radio and electrical disturbances. Wherever 
there's a washing machine. refrigerator. oil 
burner, electric shaver or appliance in the home 
-or outside power lines to interfere with radio 
reception. there's a need for Quietone. And- 
lhcré s a Quietone unit designed to meet every 
need. Talk Quietone to your customers. 

Show it -sell it. 
Investigate the money -making possibilities of 
these line items -bearing the twenty -nine year 
old C -D seal of quality. Ask your local C -D 
jobber about Quietones or write for complete 
information. Designed in attractive colors to 
match room interiors. Retail prices from 
lifly cents up. 

Act now: Start cashing in on this money- 
maker. Use coupon below for free descrip- 
tive literature. 

CORNELL -DUBILIER ELECTRIC 
CORPORATION 

1018 Ham'Iton Blvd., So. Plainfield, N. J. 

mmmmienimasommoommimemin 
CORNELL -DUBILIER ELECTRIC CORP. 
1g18 Hamilton Blvd., So. Plainfield, N. J. 

Please rush descriptive Quietone literature Im- 
mediately. 

Name 

Address 

City State 
em -- --to f1 -rra ra -ra- 1 

RADIO NEWS 

Book Review 
(Continued from page 30) 

The new HAMMARLUND CATALOG FOR 
1939 is now available and copies may 
be obtained by writing direct to Ham - 
marlund Manufacturing Company, 
Inc., at 424 W. 33rd Street, New York, 
N. Y. 

An interesting little booklet has re- 
cently been brought to our attention 
which bears the title of "How To HUNT 
A JOE," by C. R. Rasmussen. It is pub- 
lished by the Extra -Curricular Pub- 
lishing Company, of Keokuk, Iowa, 
and copies may be obtained for 25c. 
Although written primarily for the 
High School student, it deals with the 
requirements of the average layman 
in finding and holding a job, -even a 
radio job. 

THE RADIO DICTIONARY by Leonard 
Lewis which is published by The Dahls 
of Stamford, Connecticut, deals with 
the terminology and jargon of broad- 
casting and also contains a complete 
listing of broadcasting stations. The 
contents include a chapter on the dic- 
tionary of terms, studio language with 
message and gesture, directory of 
broadcasting stations in the United 
States and Canada. The price of the 
booklet is 50e and may be obtained by 
writing to the publisher at Haviland 
Road, Stamford, Conn. 

The National Union Radio Corpora- 
tion, of 57 State Street, Newark, N. J., 
has published a RADIO FoTo Loc. This 
booklet contains the complete listing 
of stations in the United States to- 
gether with a generous supply of pho- 
tographs showing all of the favorite 
artists of Radio. Also is listed a tele- 
vision broadcast station list. 

The Westinghouse Technical Press 
Service, East Pittsburgh, Pa., have 
compiled a large GENERAL CATALOG. It 
is interesting to note that the publish- 
ing required 26,000 man -hours of 
work, a ribbon of paper 11,000,000 feet 
long, to print the 82,000 copies. The 
catalogue contains over twelve hun- 
dred pages. A copy has been placed 
within the Time Capsule at the New 
York World's Fair Grounds. 

United Transformer Corp. of 72 
Spring St., New York, have a new cata- 
logue of TRANSFORMER COMPONENTS, 
bulletin PS -403, and copies may be 
had by writing to UTC. 

The Beck School for Radio, 1208 
Second Ave. South, Minneapolis, Minn., 
publishes a booklet describing various 
courses in Radio Announcing that will 
be of interest to those seeking infor- 
mation on a school devoted to this 
branch of radio. 

Kenyon Transformer Company, Inc., 
840 Barry St., New York, announce a 
new KENYON REPLACEMENT CATALOGUE. 

A copy of this new release R -3 may 
be had by sending a postcard to any 
Kenyon jobber or diret from their 
home offices. -- 

March, 1939 

28 -6OMC Receiver 
(Continued from page 22) 

by the vibrator and its associated 
transformer. Filtering will be neces- 
sary to eliminate vibrator "HASH" 
which might be bothersome at these 
high frequencies used. 

Tuning 
The two 140 mmfd. variable condens- 

ers are used to locate the band to be 
covered and once they are set will not 
require any re- adjustment for full cov- 
erage on any one band. The 10 -meter 
band may be covered by single dial 
control of the band -spread condenser 
and the 5 -meter band is covered at the 
low capacity part of the condensers. It 
would be worthwhile to provide small 
dial plates for the two bandsetting con- 
densers so that more accurate settings 
could be made. 

The receiver is lined up in the fol- 
lowing manner: A signal generator is 
best for precise adjustment. Remove 
the grid lead from the 6K8. Connect 
the signal generator lead to the tube 
cap and adjust the trimmers on the i.f. 
transformers to maximum signal out- 
put. The frequency of 4.3 mc. being 
used. After the i.f.'s are properly 
tuned, the generators output is con- 
nected to the antenna binding post and 
the grid connection restored. The os- 
cillator bandsetting condenser will be 
set at approximately 115 on a 0 -180 
degree scale. The antenna condenser 
will be at about 91 on a similar 
scale. 

These setting will be close enough 
for initial adjustments for the 10 -meter 
band. The band -setting condensers are 
set as follows for operation on the 5- 
meter band: Oscillator condenser at 
45 and antenna condenser at 46. For 
the 7.5 meter police band the settings 
will be approximately halfway be- 
tween these two points. Once the 
proper settings have been determined 
they may be logged or a mark made 
on the dial scale for reference. 

The tone control is helpful in reduc- 
ing tube and other noises. Automatic 
volume control is provided for in the 
design and its worth is appreciated 
when one is operating mobile or when 
receiving a fading type of signal. 

The constructor of this little receiver 
may easily duplicate its fine perform- 
ance by using good parts and keeping 
the values to the ones stated in the 
article. The one important caution is 
to use a good antenna, as poor results 
are often traced to poor match be- 
tween receiver and antenna. The 
writer has copied phone stations from 
Africa, Ireland, England, Belgium and 
many other countries with good 
speaker volume and all were amateur 
phone stations. Five -meter signals are 
copied with good stability and volume. 

NEW ANTENNA 
A new aerial which goes up without any 

poles, supports, or guys is tieing offered 
by the Ward Products Co., 1501 Euclid 
Ave., Cleveland, Ohio. The new aerial 
mast is made of nickel plated, super -sized 
bronze tubing, four sectional, 12 ft. high. 
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Farm Power Packs 
(Continued fro. n page 31) 

difficulties that are vary hard to elimi- 
nate. One of the fiifHculties is the 
elimination of the 1- um in the dual 
power supply. This hum is due to 
common coupling in he power supply 
circuit, and for sets of this type it is 
advisable to use the tame power sup- 
ply as used in the second group, elimi- 
nating the vibrator section which sup- 
plies the "B" power to the radio en- 
tirely. This may easily be done in 
most farm radio sets in a few minutes. 
One thing must be borne in mind when 
a farm set has been converted from 
batteries to a.c., and that is the pres- 
ence of a small percentage of ripple. 
People accustomed to a.c. radios will 
tolerate this slight ripple, but people 
used to battery sets will have to get 
accustomed to this ripple. 

When changing a farm radio from 
batteries to an a.c. operated one, it is 
advisable to short out the battery 
switch. 

-131- 

Communications Receiver 
(Continued fro -m. page 28) 

5. Red wire from the middle 
section to the B -- terminal of 
the output filter electrolytic 
condenser. 

6. Twisted pair black leads 
to the nrs. 7 and 2 terminals of 
the nearest 6V6 socket. 

Install the dial. End supports are 
first tightened, then the screws holding 
the tuning -shaft braldket tightened to 
clamp that bracket o the r.f. assem- 
bly sub -chassis. Making sure that 
there is no stiffness or binding in the 
bearings of the tunir.g condenser (the 
dial pointer and condenser should 
move with a sort of free -wheeling mo- 
mentum across the ;cafe as the con- 
trol knob is given 11 twist or spin), 
tighten the hub set t,crew against the 
condenser shaft, che!king for pointer 
reading at the low frequency scale - 
limit marker (condenser plates at 
maximum mesh). Oil the band -spread 
scale the reading will be zero for 
maximum capacity in the condenser's 
spreader section. 

Alignment and Ilirerat 
The measured B- - voltage should 

read 240v to ground at 115 ma. with 
a speaker field of 1.000 ohms in use. 
It is not definitely necessary to use a 
field of this precise resistance. Any- 
thing between 800 ar d 1,250 ohms will 
be satisfactory. 

The i.f. should be roughly aligned to 
456 kc. and then prfcisely to crystal 
frequency. The crystal may be used 
in an external oscillating circuit for 
the preliminary adjustment, but it is 
not suggested that the effected align- 
ment be considered Permanent, as few 
crystals oscillate a1: the exact fre- 
quency at which they work as series 
resonators. It's much better practice 
to do the peaking with the crystal in 
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THE MODEL T -70 
A COMBINATION 

AUDIO AND RADIO 
FREQUENCY 

SIGNAL 
GENERATOR 

WITH ALL PUSH 
BUTTON CONTROL 
PLUS 9 IMPORTANT 
FIXED FREQUENCY 

PUSH BUTTONS: 
175 K.C., 262.5 K.C., 
456 K.C., 460 K.C., 
465 K.C., 600 K.C., 
1000 K.C., 1400 K.C., 

and '1600 K.C. 
A real triumph in radio engineering, this newly designed instrument iS actually a combination of 
two complete instruments In one. 
FIRST A Complete 100 KC to 60 MC radio frequency Signal Generator with the nine most Important spot 

treq,rncies atonable by PUSH BUTTON CUNTIC01.. 
SECOND A complete and continuously variable audio frequency Signal Generator. flange, 5 rveles to 10.000 

cycles, ditided into live bands. with band switching by the !TSB BU'l'ON )(li'l'l1UV. 

SPECIFICATIONS 
I. works on 00 to 130 Volts A.C. or B.C. (any frenuenryl. 2. Generates radio and intermediate frequencies. 
100 KC to 00 MC in live bands selected by push button switching. Accurately calibrated on 10 -inch oblong 
Crowe vernier dial. Accuracy. leg of 1% on I. F. bands, 1'4 on brnadeast and short waves. 3. The following 0 
shot frequencies available by push button control: 175 KC. 202.5 KC, 956 KC, 900 KC. 965 Id', 500 Kt'. 1000 
Kt'. 14550 KC and 1000 KC. 4. The volume control, or anenuntnr. works well on all bands, which attests to the 
very low order of leakage. The shield cabinet- special filters and other precautions keep this leakage, ordi- 
narily a nuisance. to a very low and unobjectionable lea 9. 5. Grnemtes audio treonenries frosts 5 eyeles to 
10.I110 cycles In five bands, selected by push button sNtrhini, accurately calibrated Ott etched panel. The audio limit is serviceable as modulation on all I.F. and lt. i'. hands' and nosy also 1w taken out independently. 5. 
Housed in beautiful new army grey crystalline finished cabinet, tront panel is of etched frosted grey aluminum. 

Model T -70 Signal Generator. complete with tubes. test leads and instructions. Siva 13% °: $1940 
11%7. Shipping weight 13 pounds. Our net price - 

Test Equipment Co. of America 
139 Cedar St., Dept. RN., New York, N. Y. 

5 METER 
CRYSTAL 
CONTROL 

a?£&yNF2-IO METER CRYSTAL 

Your Bliley dealer 
will tell you how to 
build a simple, 
highly efficient 5 meter 
crystal controlled trans- 
mitter. Bliley Electric 
Co., Erie, Pa. 

EVERYTHING IN RADIO! 
e COenitt teats ii. tall Inn Mitts 

Out ,morose Mock of ,.do0.13, 110 d nd 
. Ole, enables you m vu,.hae yew 

.eá a ode, roe v,11 Lod .1 
Regionally Kne n 

' 

E.r ,. m b., boot 
FREE lo, 11e .l nq' P.ewe.11e 

ord. ,..11pped roe ..m. d., ,, ,. ,eee,.de 
WRITE roo BIG new CATALOG 

BURSTEIN-APPLEBEE CO. 
1012.14 McGee St. e Ken,., City, Mo. 

WARD LEONARD 
PROTECTIVE MAGNETIC RELAYS 

Antenna Changeover 

RELAYS 
You need one of these relays to 

change automatically from send- 

ing to receiving. You will find 

these relays described in circular 

507B. Send for a copy. 

WARD LEONARD ELECTRIC CO. 
47 South Street, Mount Vernon, N. Y. 
Please wend me Bulletin 507B. 

Naisse 

Street 

City and State 

Call Signal 
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its proper place, tuning in a signal for 
a sharp ringing or chirping response 
in the speaker, or swinging a modu- 
lated signal from an oscillator back 
and forth between, say, 450 and 460 kc. 
until crystal frequency is indicated by 
the characteristic and- remember- 
extremely sharp and sometimes hard - 
to -find "chirp," then re- aligning the 
overall channel to this frequency by 
means of the i.f. trimmer condensers 
and the filter unit inductance regula- 
tors. 

As for the r.f. circuits, these should 
not be aligned unless or until a very 
accurate signal generator is available. 
The receiver will very probably work 
well enough "as is" once the i.f. chan- 
nel is itself properly peaked. If you 
do re -trim them, connect the D and G 
input posts together and then to the 
service oscillator's "low" output post, 
then the A post to the "high" terminal 
through a dummy antenna which 
should be a 200 mmfd. fixed condenser 
for the broadcast band alignment and 
a 400 ohm resistor for alignment on 
all other bands. 

In adjusting the BFO circuit, set 
the screw trimmer in the shield can 
for zero -beat, first adjusting the front - 
panel pitch control to approximately 
mid -setting. Maximum pitch variation 
will then be allowed for. As for the 
noise circuit, the adjustment is effected 
by trimming up the noise i.f. trans- 
former against a signal of R5 to R8 
level, first advancing the noise control 
until the level indication decreases 
slightly, then seeking as sharp a peak 
as possible through repeated adjust- 
ment for maximum signal decrease - 
backing off on the manual control each 
time to keep the circuit effect at mini- 
mum (in other words, maximum at- 
tenuation with trimming and minimum 
attenuation with bias control). R 
Meter checking involves first the turn- 
ing of the zero adjuster for extreme 
right- hand -line n e e dl e positioning 
(with the a.c. switch on the tone con- 
trol in "off" position), then, with the 
set turned on, the AVC on, the ri. gain 
control wide open, and the antenna 
and ground posts shorted, the adjust- 
ment of the cathode circuit rheostat 
on the chassis until the needle coin- 
cides with the extreme left hand line. 

In operating the receiver, use the 
left hand large knob for band -spread, 
the right hand for band -set tuning, the 
others, of course, for general circuit 
adjustments suitable to general re- 
ceiving conditions and the character 
of the signals being received. Remem- 
ber, by the way, that the noise limiter 
is not particularly effective in attenu- 
ating other than sharp noise peaks of 
the ignition -interference variety above 
signal level in intensity. __ 

W. U. Sends 96 Msgs. 
WESTERN UNION CO. announces 

that it can now send 96 tele- 
grams over one wire at the same time. 
They do it with music. By using a mu- 
sical note as a type of carrier and 
spacing the notes 300 cycles apart they 
are able to accomplish this extraordi- 
nary feat. 

Universal Tester 
(Continued from page 37) 

mfd, .001 mfd, .01 mfd, .1 mfd as stand- 
ards for smaller units and can get 3 
readings on many values. If the con- 
denser is shorted or open then the 
bridge will indicate and register in the 
magic eye. 

Widest angle of magic eye shadow 
indicates balance when testing for 
ohms, capacity, transformer ratio or 
matching of units by use of external 
standard. 

Condenser capacities are tested as 
follows : Using .001 mfd. standard, we 
set .001 on scale of bridge and if bal- 
ance shows .0005 we know that the 
condenser measured is .0005 mfd or t/z 
of standard. This line, if followed out- 
ward to ohms scale, shows 1,000 ohms 
(twice the a.c. resistance to standard). 

Now if we are testing electrolytic 
units, put wet units in position they 
normally occupy and set standard on 
2 mfd power factor knob at zero p.f. 
and then balance bridge to widest shad- 
ow, then adjust power factor rheostat 
to widest shadow possible. Read ca- 
pacity on bridge scale and power fac- 
tor on p.f. scale. Shorted or open units 
will balance one side or other. If 
power factor shows above 10 %, we can 
figure that the condenser has series 
resistance. 

Now to measure leakage, we can 
shunt the meter and use test leads to 
measure condenser leakage current 
opening shunt if leakage is small or 
as condenser becomes charged. The 
voltage rating of condensers should 
not be exceeded. The meter should be 
a 1 ma. meter used as a voltmeter or 
condenser current meter; or % ma. or 
less per mfd for good condensers. 

Using the test leads on No. 0 and 
No. 1 and observing polarity, we can 
measure approximate leakage of low 
voltage condensers. Also, if capacity 
reading is too high for rated value, it 
will indicate a doubtful or bad condi- 
tion, except in case of new units that 
almost always test slightly above. An 
8 mfd condenser may test 10 mfd. 
These are okay, but if an old unit tests 
12 to 16 mfd for an 8 mfd unit, well 
that's bad. If it tests less, then it's 
dried out or worn out, or has power 
factor. 

Using 0 and 2 we have an a.c. volt- 
meter using magic eye as indicator 
and is sensitive to approximate 1 /15th 
volt a.c. Useful as output meter, sig- 
nal meter, hum level indicator, etc. It 
may be calibrated from a.c. voltages 
in a tube checker (fil. circuit, also, 
110 v. a.c.). It shows efficiency of vari- 
ous filter condensers, and associated 
ripple and will detect changes not no- 
ticed by the ear when the shadow 
narrows. 

Using 0 and 3 for test leads, we 
have a d.c. vacuum tube voltmeter, 
sensitive from fractional voltage to ap- 
proximate 8 volts. Tied in on AVC 
line to grid return of controlled tube 
we have a magic eye tuning indicator, 
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useful for balancing a radio receiver 
on local stations. This can be used to 
demonstrate the usefulness of "magic 
eye" for tuning. It also checks up 
AVC circuit. 

Using 0 and 3, we can check condi- 
tion of "C" bias cells, which cannot be 
measured on an ordinary voltmeter. 
Check with or against an ordinary 
flashlight cell battery. The "C" cell 
shows less voltage than a PA v. dry 
cell. 

Those who would like to use meter 
test of condensers on various voltages 
can use a heavier transformer and a 
heavy duty tapped bleeder plus a se- 
lector switch or jacks to bring out de- 
sired voltage, all on panel 9" x 14 ". 

-30- 

Serviceman's Experiences 
(Continued frout page 18) 

outside, and I want to start using the 
book this afternoon. It's expensive, 
though. Do you think paper -work is 
worth while ?" 

"Worth while ?" he smiled. "Why, 
man -I just left a job in a company 
that couldn't exist without paper- 
work!" 

"What company ?" I asked, feeling 
greatly encouraged. 

"The Whistling Waterbowl Corpo- 
ration." 

"Sold!" I said, knowing my money 
would be well- spent. 

I was a little late on the job, and 
Bishop himself was waiting for me at 
the chapel door. 

"Hurry," he pleaded. "A very im- 
portant burial ceremony starts in 
about twenty minutes, and you must 
be finished before then!" 

Bishop's is not a large outfit, taking 
care of only the local send -offs. They 
could not afford a pipe organ, and had 
bought the changer to supply slow 
organ music as a low ceremonial back- 
ground. The amplifier was rated at 
fifteen watts, but -as the noise level 
in a funeral parlor is very low, the 
speaker- behind a settee -was run at 
a very low level. 

The machine and amplifier were in 
the basement. The changer mechan- 
ism was working, but someone had 
evidelttly tried to wind it up with the 
volume control knob, as it had been 
twisted so far the contact arm was 
broken. I got a similar replacement 
from the truck, and had started a pile 
of 15 ten -inch records just as the first 
of the mourners arrived. Bishop heard 
the music, and ran half -way down- 
stairs to cue me on the volume adjust- 
ment. 

"This is a very important affair - 
can you stand by the apparatus until 
it is over ?" he asked. 

"Sure," I said, "I have some ac- 
counting to do, anyway. Go back and 
enjoy yourself." I took my ledger into 
the next room, where there was a long 
table, and began to compute the 
charges for the work under my new 
system. 

It was very intriguing, this cost 
accounting. After totaling the call at 

$12.93, I noticed with great satisfac- 
tion that I had filled every column on 
the first page, and had at the same 
time broken down the total into divi- 
sions which protected Salutary Sales 
& Service against every eventuality 
until August, 1942. 

A crash from the next room inter- 
rupted me. I ran to the machine. 
Bishop was there, swearing, and trying 
to pull the pickup arm out by the 
roots. On the floor was a pile of broken 
records. When he saw me, he slowly 
grasped the tails of his formal coat in 
each hand, and, with a single motion, 
tore it up the back. I sensed some- 
thing amiss. 

"Where were you ?" he yelled. "We 
paid $200 dollars for the machine, and 
the first time we get down to the fif- 
teenth record, what happens? Why 
didn't you listen to the music, as I 
asked you to 

"It was in order when I began my 
accounting -"I explained. 

"The thirteenth record -I counted 
them -was a lovely rendition of Bells 
of St. Mary's," he said, in a voice that 
was unusually baleful, even for an un- 
dertaker. "The fourteenth, when ev- 
erything was still peaceful, was the 
beautiful Rock of Ages. And then -" 
he removed his wing collar without 
unbuttoning it -"then came the fif- 
teenth: Tiger Rag!" 

He extended his arms and ap- 
proached me as if I were a customer. 
I have not seen him since. The next 
day I read of the disrupted requiem 
in the Heathstead Hue & Cry. They 
reported that Bishop faced 30 law- 
suits, following the only musical atroc- 
ity on record. 

My $7.50 ledger is in Bishop's base- 
ment, where it can rest in peace, for 
all I care. I have lost interest in ac- 
counting, for -as Al says -the only 
important paper -work in our business 
is the collection of Federal engraving. 
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LEARN CODE 
the RIGHT Way! 
Don't waste time trying 
to learn code by yourself! 
You can armoire real 
operating skill. easier. 
quicker and smolder. by 
the Candler met hod. 
When you start w i t h 
Candler yott are started 
It 1G11T. with the correct 
fundamentals. and make 
more progress in a few 
weeks time than you will 
with months of undi- 
rected practice. Y o 
learn sound eotreions- 
ness. with the Candler method. reading let- 
ters Instead of riots and dashes and scion you 
read whole words wllhoul strain or effort just 
as you read print. and acquire the ability to 
copy behind like the skilled operators on the 
commercial lines. Write for the FREE hook 
of Facts! head how Candler trained thou- 
sands of successful commercial and skilled 
amateur nperatot s. Send fili your en py today. 

CANDLER SYSTEM CO. 
Dept. N -3, Box 331, Asheville. No. Carolina 

British Address: Room 56, Craven House 
Kinoseay. London W.C.2. 

MIDWEST FACTORY SALE ! 
SAVE 
TS 50% 

NEW! 

30 
DAYS 
TRIAL 

TT'S easy 
to put this big 

new 14 -tube world- 
wide Midwest chassis in 
your cabinet and get 
exciting world -wide recep- 

tion. Midwest 
makes a radio 
to suit every 
purse...6 -tube 
to 17 -tube, 5- 
band models. 
Prices start as low as $10.95. 

As Mach As 
540 TRADE - IN ALLOWANCE 

. on the beautiful 17 -tube, 5 -band 
EASY Model "D" shown on left. 

¡TERM S1 Money - back guarantee. Write for new FREE 1939 catalog. 
MIDWEST RADIO CORPORATION 
Dept. 11 -JJ Cincinnati, Ohio 

14.Tubewlo° 
CHASSIS IN YOUR CABINET 

,9f 
aMPLEli 

WITH TIMES ANO SPEAKER 

Own a PRECISION 900A TUBE and SET TESTER! 
Your National Union Jobber Will 
Gire You One If You Buy 34 N. U. 
Tubes and or Condensers per Month 

TESTS NEW LOCTAL and 
SINGLE ENDED TUBES 
In the model 900A, Precision has made for you a most 
complete modern push button operated dynamic mutual 
conductance tube tester combined with a 25 multi -range 
AC and DC volt -ohm- decible- milliammeter plus a ten 
ampere range for complete point to point set analysis. 
This grand instrument also tests ballast units, gas rectifier 
tubes and magic eye tubes. It's the kind of a scientific 
device you need to handle more work -make more profits. 
Go to your National Union jobber, ask him to let you read 
the complete specification of this set -tube tester. 

HERE'S HOW YOU GET ONE! 
Your National Union jobber will give you one of these fine new Precision model 900A Tube 
Testers if you will contract with him to purchase 25 National Union tubes and /or electrolytic condensen now, 34 each month for twenty -two months and 27 in the twenty- fourth month which concludes your two year contract. You place a small deposit when you sign the con- tract and get it back as a merchandise credit as soon as the total number of tube and /or condenser points have been earned. Why not get one right away, see your jobber, sign up and the instrument is shipped to you immediately -you have full use of it all during the time you are fulfilling your purchasing agreement. If you don't know who your nearest N. U. jobber is, send a coupon today! 

Come on! 
Build Customer 

Confidence 
with 

NATIONAL UNION 

NATIONAL UNION RADIO CORP 
NEWARK, NEW JERSEY 

Who is my nearest N. U. Jobber? 
Name 

Street 
TUBES and CONDENSERS City State 
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VOYOU KOY? 

(Antral. tending) 
Determine these a n d 
many additional facts 
about your rig and 
improve its efficiency 
by using the new 

Model D -100 

OHMITE 

.. What power output 
you are actually getting 
from your rig and its 
various stages? 
...What happens to 
power output and power 
input when the load is 
overcoupled or mis- 
matched? 
.. How much mismatch 

exists between the trans- 
mission l i n e and an- 
tenna? 
.. How much actual 

power is delivered at the 
end of the transmission 
line? 

. Whether modulation 
is producing the required 
increase in power into 
the antenna for 100% 
modulation? 

. How much of the 
power output of the 
final is absorbed in the 
transmission line through 
the presence of standing 
waves? 

DUMMY ANTENNA 
This new Dummy Antenna Resistor is a unique 
non- inductive, non -capacitive unit, in a glass bulb 
with a standard four prong steatite tube base. * 
Has practically constant resistance up to and even 
beyond 15 megacycles. Transmitter power is eas- 
ily determined from R.F. Ammeter reading. * 
Available in 73 ohm, 600 ohm, and other resist. 
ance values, to match concentric, twisted pair and 
open wire lines. * Rated at 100 watts. * Avoids 
creating interference during periods of tuning -up 
and adjustment. 

List Price $5.50 

10 GOOD WAYS TO IMPROVE YOUR RIG 
SEND TODAY FOR FREE BULLETIN 111 

OHMITE MANUFACTURING COMPANY 
4855 Flournoy Street, Chicago, Illinois, U.S.A. 

Send me Free Dummy Antenna Bulletin Ill 
telling about 10 ways to improve my rig. 

Name 

Address 

City State 
Call Letters RN -3 

AP SWITCHES 

LEARN CODE 
the way you'll be using it 

by SOUND 
The beat way to learn to 
read code is by listening 

to code. The beat 
way to learn to send 
code is by hearing 
your own sending re- 
peated back to you. 
With the new All - 
Electric Master Tcle- 

plea Code Teaching Machine, you learn code the 
natural, easy, fascinating way. Only instrument 
ever produced which recorda your sending in 
visible dots and dashes -then SENDS BACK 
your own key work at any speed you desire. TAW'S 
lrhp practically every school teach:he code uses TELE- 
PLEX. We furnish complete course. lend you All- 
Electric Master Telepplex. give you personalinstrue- 
tion with a MONEY RACK GUARANTEE -nil 
at a surprisingly low Cost per month. Write today 
for FREE catalog RN -R. No obligation. 
TELEPLEX CO. -61.611 PARK PLACE -NEW YORK 

In Canada, Write 
Canadian Electronic Inst.. Toronto. Ont. 
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RADIO PHYSICS 
COURSE 

(Continued from last month) 

If a stream of electrons, or in other 
words an electric current, is made to 
oscillate or flow back and forth in this 
circuit, radiation of quanta into space 
takes place at the same frequency as 
that of the electric current employed. 
If the frequency of the current lies be- 
tween about 10 kc. and 300,000 kc. per 
second, the radiations produced will 
exhibit all of the properties which we 
associate with the so- called radio 
waves. One of the most important of 
these is that these radiations will 
travel over long distances through 
space without excessive diminution in 
strength, so they may be used for the 
transmission of messages. 

The frequencies found useful for 
radio transmission are far below those 
which our eyes or skin respond to di- 
rectly, therefore we are compelled to 
construct artificial receiving instru- 
ments. When radio rays strike a re- 
ceiving antenna or loop of metal they 
induce an e.m.f. in it and this causes 
a minute electric current to flow back 
and forth in the wire at the same fre- 
quency at which the energy has radi- 
ated. This minute electric current 
can be greatly strengthened by tuning 
the receiving circuits to electrical reso- 
nance at the frequency of the induced 
e.m.f. or current, and may be further 
amplified thousands or even millions 
of times and then converted into sound 
by the radio receiver. 

Naturally the actual amount of 
energy picked up by a receiving an- 
tenna is extremely small. It has been 
estimated that the amount of energy 
picked up by an average receiving an- 
tenna, coming from a broadcasting sta- 
tion 2,000 miles away, if made continu- 
ous day and night for thirty years, 
would about equal the energy ex- 
pended by a common house fly in 
climbing up a wall a distance of one 
inch. The e.m.f. induced in an aver- 
age receiving antenna by the radia- 
tions from a nearby broadcasting 
station of average power, is in the 
neighborhood of 50 microvolts (.00005 
volts). Many modern radio receivers 
will produce a standard output of 50 
milliwatts of power when as low as 5 
microvolts is induced in the receiving 
antenna system of average dimensions 
connected to them (say 4 meters high 
and about 60 feet long). 

This conception of the electromag- 
netic radiations employed in radio 
work, while still incomplete in many 
details, is probably far nearer to the 
actual facts than the older theory of 
a simple wave- motion in a hypothet- 
ical substance called the "ether of 
space," the actual existence of which 
has never been directly proved, while 
recent experiments seem strongly to 
indicate that it does not exist. 

We do not know everything there is 
to know about r.f. radiations. 

(To be continued) 

Complete Radio Engineering Course In 06 weeks. Bachelor 
of Science Degree. Radio (television. talking pictures and 
the vast electronic field) offers unusual opportunities for 
trained radio engineers. Courses also in Civil, Electrical. 
Mechanical. Chemical. Aeronautical Engineering: Bust- 
nest Administration and Accounting. Low tuition. low 
Thing costs. World famous for technical two -year courses. 
Special preparatory department for those who lack re- 
quired high school work. Students from all parts of the 
world. Enter March. June. September, January. Write 
for cumin. 1639 COLLEGE AVE., ANGOLA, IND. 

turn to page 53 for full details about the 
new amazing model T -70 signal generator. 

%t A``FpR 
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Here's what 
you learn: 

Sound. Speech 
and Music - Electrons - 
Electric Cur- 
rent á d ni Cir- 
cuits - Resist. 
Once - Ohm's Law- Batteries 
-Magnetism - 
tismcTrarans- 
tormets In- 
densers-Allter- 
nating Current 
Circuits - tera- EiecgFlCal 

struument 
I 

s 
Radio waves: Radiations - 
-Broadcast ata- 
tions - Receiv- 
ing Equipment - Vacuum 
Tubes - Radio 
and Audio Fro. 
puencyt 1 o mpll. 
Superb etero- 
dynes - Loud speakers. Bat- ten Opeted Receiver, 

ra - 
Powce Supply 
Units -Electric Receivers d A nean Aircraft 

nect.o - oi- 

This 1 BIG BOOK 
will teach you everything 

about RADIO 
-and about Electricity. Sound. 
Television. Cathada -Ray Tuber. teal 
Here iv you complete Radio Education 
eoden.ed 

oto 
ONE 

Hot 
inexpensive 

OOLimrdrn Radie a Physics nCourse 
time you n thorough tesisla, at 
minima cost. Even if you can devote 

ly epnm time m your'tndr. AMU will 
. red ni ehe eeed d with 

rich you twill pick un 
and 

,,. 

So Easy It's Amazing! 
The hook maker a ything perfectly 
clear and understand ̀ tti, -, renudiers of 

roÌeocous 
traì i ex [Oriente. Na 

mathematics required! cheers 
Wombs in gan Mudane., make he 

most difficult sabe-t easy t p 
Review q bona (SSG ,! them/ help 
you to set nthe most a of home-study. 
rho ns f successful m radio 

ale learned from t i, t 
in 

1 

Radio Physï used by 
radio h do udoden than 

ctn., radi, h.,.,k ; the world. The 

10 -DAY TRIAL 
v( I: GUARANTEE 

Return the 

d' 
ndamaeed, and 
tciY fu, 

y., OPPORTUNITY, NITY! 
Take It! M. the German NOWT 

TEAR OUT - MAIL -NOW! 
g raub Pickups -P. 

short 
systems ' 972 pp. 500 illus. 

Receivers - 
PhateelectMC is 
Cells - Tale- 
vision -Anten- 
n a a and 
Grounds -Test- 
ing and Sen-IC. 
in.; Receivers- Sound Motlat 
Pleiure. _ an 
Rendixes 

-S513 
view pues - 

tions for Self- NAME Study - AND 
DOZENS OP ADDRESS 
OTHER SUB- 

CITY ..,, STATE 
D Send.fRY descriptive literature 

$4 ...U...U.uII 
RADIO L TECHNICAL 

PUBLISHING CO., Dart- RN-SS 
AS Aster Mace, New York 
D Here Is Se. 154.110 foreign, for 
my ry of RADIO PHYSICS 
COURSE. Ship Instpald at once 
with 1O.day money -back guarantee. 
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For Best Results 

OXFORD 
SPEAKERS 

Public Address and 
Replacement Speakers 

Permag- Dynamic 
Electro- Dynamic 

OXFORD Speakers assure best results due to 
scientific construction that produces greater 
sensitivity and top quality reproduction from 
the amazing 3" Permag speaker to the 14" 
Permag or Electro Dynamic unit. Order Ox- 
lord and be sure! 

Complete Stock for Immediate Delivery 

Please Send Catalog Price List at 

Ones. 

Name .......................... 
Address ........................ 
City .... ......... . .. .......... 

Deft. C 

OXFORD-TARTAN=j; 
r A o, o c o R P o R A r i o,r i 
en w VAN BUREN s, CHICAGO, O s I r' R 

MILLION 
UNIVERSAL TUBE TESTER 

FOR ALL TUBES 
INCLUDING LOCTALS! 

MODERN 
95 ACCURATE 

DEPENDABLE 13 NET 
CASH 

Up -to- the- minute in design. Tests emis- 
sion of all tubes including the new Loctals'. 
Neon shows all shorts or leaks up to 2 

megohms with the tube hot. Line voltage 
adjustment. D'Arsonal meter with special 
good -bad scale. Rotary selector switch for 
speed on emission and short tests. Every 
service man should have one. Up -to -date 
charts are always available for Million in- 
struments. 

Il your jobber cannot supply you, 
Write us direct. 

MILLION RADIO AND TELEVIS!ON LABS. 
SD N. Union SI. Chicago, III. 

Simplified Rotary Beast 
(Continued from page 12) 

changing the diameter ratios of the 
mast tubes so that the mast will have 
the same impedance as the antenna 
and then couple the system through a 
coil at the base of the mast to the 
transmission line running to the trans- 
mitter. 

It is a question which method is the 
most desirable, but in either case it 
was found that careful adjustment at 
the coil had to be made to get the 
proper match. In most cases the 
method to be decided upon will depend 
upon the location and the ease of mak- 
ing the adjustments. 
Adoption for i6 me. Operation 
The type of construction used in the 

28 mc. beam can be very readily 
adapted for 56 mc. operation. The use 
of Yagi beam antenna in this band per- 
mits higher gain together with rota- 
tion which can not be obtained with 
any other type of antenna system. 

The only necessary change in con- 
struction is the mounting of the ele- 
ments to the vertical position instead 
of horizontal and possibly mounting a 
cross arm on the superstructure for 
additional reflectors on either side of 
the antenna element. Of course the 
spacing and the length of the elements 
are reduced to conform with 56 mc. 
measurements. Much smaller size tub- 
ing can be used for the elements when 
they are mounted in the vertical posi- 
tion and for this use only % inch tubes 
are needed. 
Adaption for 14 mc. Operation 
The type of mast construction can 

be readily adapted for 14 mc. opera- 
tion, but of course the necessity for 
greater distances between the ele- 
ments, if all three elements were used, 
would require a much stronger mast. 
This means that the diameter must be 
almost double. However, if only a re- 
flector is used as in the Mims (1) 
beam, no change would be necessary, 
but it would be advisable to widen the 
superstructure to give the proper sup- 
port to the longer elements. These 
elements should also be made of 
slightly larger diameter tubing to ob- 
tain the rigidity. 

Conclusions 
The type of beam described elimi- 

nates all the difficulties usually found 
in rotary beam antenna and lends it- 
self very well for 28 and 56 mc. opera- 
tion and could be used with fewer ele- 
ments for 14 mc. operation. The cost 
of such an antenna system is not pro- 
hibitive though the mention of alumi- 
num to some people always brings to 
mind high costs, but this is not the case 
as this antenna costs only $25. 

BAKELITE REVIEW 
BAKELITE REVIEW. January, 1939, 

contains many interesting photographs 
showing the many applications of Bake- 
lite. Of interest is the photograph of the 
interior of the Ontario Power Co., where 
this material recently went through a 
baptism of 7,000 tons of ice without ma- 
jor damage. The many uses to which 
this material is applicable is apparent as 
one reads through its pages. 
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$2.50 
AMATEUR NET 

Tops in Economy and Performance! 
The RCA -809 saves you money be- 
cause with it, your driver stage 
costs less. For Class"C" Telegraphy 
two 809's have more than 100 watts 
power output with only 5 watts 
driving power. In addition, you 
save because your power supply 
and amplifier equipment cost less. 
This high -perveance tube gives you 
good performance with low plate 
voltage and you also save on the 
809's initial cost- S2.50. 

Typical Operation 
(Class "C" Telegraphy - per tube) 
Filament Voltage 6.3 6.3 Volts 
D-C Plate Voltage 500 750 Volts 
D-C Grid Voltage -50 -60 Volts 
D -C Plate Current 100 100 Milli- 

amperes 
Driving Power (Approx.) 2.5 2.5 Watts 
Power Output (Approx.) 35 55 Watts 

Listen to the "Magic Key of RCA" every/ Sunday, 
2 to 3 P. M., E. S. T.. on the NBC Moe Nctmork 

First in Metal ...Foremost in Class.. 
Finest in Performance 

RCA Manufacturing Co.. Inc.. Camden. N.I. 
A Service of the Radio Corporation of America 
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BUILD THIS AMPLIFIER 

This high fidelity speech amplifier, 
details of which appeared in Decem- 

ber Radio News, is constructed on a 
17" x 12" x 3" Par -Metal chassis 

and housed in a De Luxe Type 'C' 
Single Cabinet. 
This unit was designed and built by 
W2APT For P.A. Systems, Recording 
Studios, Broadcast Stations and as a 

driver for a high power modulator. 

Send TODAY for your free catalog 
showing the many modern combina- 
tions possible with Parmetal products. 

PAR -METAL PRODUCTS CORP 
3521.41sí Sf., LONG ISLAND CITY, N. T 

3rei BOTH A.C. and D.C. 
TESTING ... 

USE 
Mode 

666 
DEALER PRICE 

$15.00 

packet unit-ohm.' 
4??ilG'crvru7zeten. 

Uses large 3 inch square Triplett instrument. 
Has molded case, selector switch and all nec- 
essary accessories. A complete instrument for 
voltage, direct current and resistance analyses. 
Size-31 /is in. by 5r /s in. by 23/4 in. 

See Your Jobber-Write for Catalog 

The Triplett Electrical Instrument Co. 
153 Marmon Ave., Bluffton, Ohio 
Please send me more Information on Model 666: 

Send Catalog. 

Name 

Address 

City State J 

RADIO NEWS 

QRD? 
(Continued from page 30) 

now control op at 1FBN Mary Rodin 
from Rindley, Mass.. writes in for informa- 
tion about circuit diagrams for a new type 
of transmitter which. of coarse, is being for- 
warded to hint by mail ... which just 
goes to prove you can't stump that RADIO 
News gang. So just keep shipping in those 
questions, and the answers will be dis- 
patched en pronto ... and 73 . . ge 

John F. Rider 
(Continued from page 14) 

I know that thousands of servicemen 
want answers to these questions. 
There is no one general answer. . 

Maybe the answer is found in the use 
of sales psychology.... Maybe some 
men sell the customer on the integrity 
of the service shop and do not give any 
guarantee.... Maybe some shops 
give guarantees in accordance with 
the age of the receiver.... Maybe 
some men give guarantees because 
they are such good salesmen that they 
sell a complete check -up of every part 
in the receiver and therefore feel that 
they can gamble. 

Maybe the local association gets its 
men together and they have a definite 
policy upon such guarantees. 
Maybe some men have kept records of 
such return calls due to guarantees 
and have found certain methods of op- 
eration preferable to others... . 

How about telling your answers to 
these questions? ... I most certainly 
would welcome such letters and I 
know that many men associated with 
the servicing industry would find such 
facts of invaluable aid in the conduct 
of their business ... RADIO NEWS will 
pay $5.00 for the best letter each 
month, and I feel that the gratitude of 
many will be forthcoming. 

This problem has existed for years 
and it is high time that an attempt at 
finding a solution was made. 

Electrical Appliances 
I understand that many service- 

men feel that servicing of electrical 
appliances is prostitution of the art of 
radio servicing.... Maybe that is so 
but if it is, then it is difficult to find a 
reason to explain why those men who 
do appliance servicing in conjunction 
with their radio servicing are making 
more money than those who do not. 

Add to this the fact that many men 
who do appliance servicing are also selling appliances.... Here is a 
thought that comes from a small town. 
A serviceman who has had experience 
with vacuum cleaners buys up second- 
hand cleaners, repairs them, and has 
sold quite a number to some of his 
radio service customers at a handsome 
profit.... One thing I cannot forget, 
no matter how hard I try and that is, 
that the radio serviceman already is 
in the home, whereas the other appli- 
ance salesmen are trying to get in. 

The present flood of motor mechan- 

March, 1939 

New Style and Performance 
Turner TORPEDO 
Crystal Microphone! 
Vol) get p 

tsrmwce suer 

- r 
1 

A95 5 
passing mikes 
costing 1 

`SST corting 50Ç.. 
more. Smooth response, bn h voice 
and music. Range 50 -7.1/00 cycles 
Level -5g DB. 

Licensed, Guaranteed 
Streamlined-flashing chronic. 

Full year's guarantee. Free wiring 
diagrams. write for free catalog 
today! 

THE TURNER CO. "oá .oro;° 

Cedar Rapids, lows 
any stand 

Order now 

Licensed Under Patents of the Brush Development Co. 

R `0 o 
g1ve9°°1 

.t.t.,oreY 

Catalog upon request 

SOLAR MFG. CORP., 599 Broadway. Newyork 

You've always wanted 
to play this fascinating 
instrument. Now there is 
no reason to delay. For 
ROW there is a genuine 
DEAGAN Marimba (in- 
cluding complete, eat; 

lessons) at the lowest 
price in history . . . 
To write for details 
TODAY m a y easily 
mean a LIFETI11ME of 
pleasure. profit a n d 
popularity! 

1. C. DEAGAN, Inc., 3183 Reagan Building, CHICAGO 

PHILCO PARTS 
For Dealers and Servicemen 

FAST SHIPMENTS made anywhere. 
Genuine Philco Parts and Tubes. 

Send 10c postage for Philco 
REPLACEMENT PARTS BOOK. 

Catalogue sent FREE. 
WILLIAMS PHILCO. Inc. 

eeó S. Adams St. Paola, HL 

ACME VOLTROL . . 

For regulating voltage or tenting all electronic 
functions this new Acme Voltrol offers many ad- 
vantages. Manually operated. Continuous duty 
Complete rtcpfess control from 0 to 130 volts. 
Pang mounting type illustrated especially 
adapted for radio work. $13.00 Write for Free 
aguaia. 

THE ACME ELECTRIC & MANUFACTURING CO. 
27 Water Street Cuba, N. Y. 

ENPHOTO LARGER 
rj. 

Money bad gasmen 
A REAL Photo Enlarger that doe. line as ct° Pead oúMinnd ha 

Focuses automatically. Also 
Table. Interestingelrcular free. Only $5.94 
complete. Lens Included. 
IDEAL -H, 122 East 25th St., New Pat 

turn to page 53 for full details about the 
new amazing model T -70 signal generator. 
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sound specialist, serviceman, experimenter, 
ham - whatever you are, this book is your 
"baby "! A radio catalog so packed with val- 
ues, it takes 188 newsy pages to describe 'em! 
Here, for quick easy reference, arranged so 

you can compare brands, is every possible 
radio part and tool. Plus a P.A. section pre- 
senting LAFAYETTE'S big complete line for 
'39. Everything priced low in this great guide 
to thrifty buying. Send for your FREE copy 
of Catalog 73 today. Just mail the coupon. 

UIROLRSRLE RADIO SERVICE 
NEW YORK,N.Y. e CHICAGO,ILL. e ATLANTA, GA. 
BOSTON. MASS. BRONX. N.Y. NEWARK, N 3J.r JAMAICA. I. 

WHOLESALE RADIO SERVICE CO., Inc. 
Dept. 2C9 -100 Sixth Ave., New York, N. Y. 
Rush FREE RADIO Catalog No. 73 

Name__ .. 
PLEASE PRINT 

Address 

City 

III 

Slate 

PASTE COUPON ON PENNY POST CARD III 

"DYNAMIC 
CONDUCTANCE" 

TUBE TESTER 

Consolidated is proud to offer the new 
Model 9100 "Dynamic Conductance" Tube 

oa. Tester. Engineered to give top 
to rformance. Assured against 
obsolescence. Built to take full 
advantage of greater accuracy 
afforded by dynamic mutual 
conductance circuit. Costs 
Only $37.50. 

No 100.00 see your jobber today! 

creoi;OtiE 

1iC'D:w ° 

OXSOLlATEP 
M.. A 

O1IPÖRÄTIOAtS 
526 S. Peoria St. Chicago, III. 

isms in tuning systems and phono- 
graph turntables makes it necessary 
for the modern radio servicemen to 
understand the operation and repair of 
motors.... Why not make the most 
of that knowledge? There is nothing 
to be ashamed of in handling electrical 
appliances in conjunction with radio 
service. . . If some of the most suc- 
cessful radio dealers are able to com- 
bine radio receiver sales with electri- 
cal appliance sales, why can't the serv- 
ice shop combine both service opera- 
tions ? 

l's levislop 
I have read a great deal about the 

subject and it would appear as if the 
entire nation is going to be blanketed 
by television stations during the corn- 
ing year.... Such is not the case. 

Public interest is being aroused. 
Experimental stations are going on the 
air and experimental kits are sched- 
uled for April, 1939. 

However, the servicing picture for 
several more years to come is not go- 
ing to change, although the question is 
being asked "Who will service the tele- 
vision receivers ?" ... Some service- 
men have expressed alarm at the pos- 
sibility that when television receivers 
are announced, the public will cease 
having their receivers serviced because 
they will not consider the expenditure 
worthwhile. 

That is ridiculous. . . There are 
more than 25,000,000 radio receivers in 
use in the nation today.... With the 
experimental stations on the air in a 
few cities of the United States during 
1939, there will still be more than 25,- 
000,000 receivers available for service 
in the United States. 

The erection of television stations is 
no trifling expense. . . With the high 
cost of coaxial cable connections be- 
tween cities, that will mean not only 
the erection of a station for the pur- 
pose of transmission, but also the erec- 
tion of televising studios. 

Television may be here, but it is still 
very far from displacing the modern 
radio receiver as a form of entertain- 
ment ... and we are not speaking 
about the expense of the forthcoming 
television receiver.... People a r e 
speaking about the production of per- 
haps 40,000 television receivers during 
1939.... Maybe 1949 will see the pro-. 
duction of 100,000 or even 200,000 re- 
ceivers.... That still is not 25,000,000 
-and the man who buys a television 
receiver will still use the conventional 
receiver.... I hazard the guess that 
servicing, as I find it today, is still 
good for years. . . . My daughter 
Janet now is 7 years old and I feel that 
she will be quite a way past 10 if not in 
her 'teens before television will put 
any dent into the radio receiver busi- 
ness. . . As a matter of fact why 
should it? ... Someone will have to 
service television receivers -why not 
the present -day radio serviceman who 
has acquired the proper knowledge. 

"Ah, there you have something," 
as the man said when he pointed to the 
elephant. 
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TYPE CS 

VOLUME 
CONTROLS 

Bring you 
RADIO'S MOST 
EFFECTIVE NOISE 
ELIMINATING 
FEATURES 

Silent Spiral 
Connector 

5- Finger Knee 
Action Silent 
Element Contactor 

... each equally important, 
each pioneered and perfected 
by IRC. The combination of 
these two features plus the 
outstanding dependability of 
the famous IRC Metallized 
type element insures better 
performance under all condi- 
tions than any other known 
construction. 

INTERNATIONAL 
RESISTANCE COMPANY 
901 N. BROADST., PHILADELPHIA 
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RADIO EXPERT! 
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HOME TRAINING 
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EASY TO START... 
EARN WHILE YOU LEARN 

I Train You Quickly 
in Your Spare Hours 

. . Right at Home 

You Do Practical Experiments with 
Real Equipment 
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Television. Í' teach you in a simplified. logical. under- 
standable style . II Smut Electronics. Elecenics. 
Facsimile Radio. Radio Set Repair and Installation. I GIVE 
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If 
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FOR IT RIGHT NOW. 
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ALL PURPOSE ANALYZER 

YOU GET 

PROFESSIONAL 

TEST EQUIPMEN-- 

PLUS EXPERIMEN- 

TAL OUTFITS 

Includes 160 RADIO PARTS 
for buildin a complete S.tube Radio 
Receiver. RADIO TOOLS. ALLtVAVE, 
ALL -PURPOSE. ANALYZER. Besides its 
invaluable use in experimental work. 
myi Equipment will ill enable you to 
make spare time profits while you're 
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own Service business Inver on. I give 
you DATA SHEETS on how to build 
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NO PREVIOUS EXPERIENCE 
NEEDED 

My Training starts right at the 
beginning of Rollo . . covers all 
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ence hat your education has Ìeen. 1 
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in 

i 
Radio. Your success is y full 

responsibility. I know limy to get 
Radio across a0 that 

will 
and dceme d nt- 
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in my FREE 52 -MEN Book. 
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gust' THIS COtor NIG 

FREEBBBK 
DON'T DELAY! ACT NOW! 

SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry. Pies. 
225 -C University Place, N.W.. Washington, D. C. 

Please send me FREE copy Of "HOW TO MAKE 
MONEY IN RADIO." 
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What's the Distortion? 
(Continued from page 25) 

dio frequency it will be necessary to 
disconnect the r.f. section from the 
meter. A switch could be inserted be- 
tween r.f.c. and L., but the presence of 
this switch on r.f. measurements is 
objectionable. The only easy way 
around this is to pull the 1v out of its 
socket when a.f. measurements are to 
be made. If no r.f. measurements are 
ever to be made the 1v and the r.f.c. 
can just be left off. To make a.f. dis- 
tortion measurements on an amplifier 
the oscillator is connected to the in- 
put of the amplifier and the gain con- 
trols adjusted until the output reaches 
the level at which it is desired to make 
the measurement. A pad that will 
absorb proper amounts of power is 
connected to the output of the ampli- 
fier and the meter is connected to the 
pad. Then the Yaxley switch is set to 
the calibrate position and the gain 
control of the meter is adjusted for 
full scale reading. The switch is then 
turned to the 50% distortion position. 
If there is no reading, turn the switch 
to the next position until there is a 
reading. 

The illustration shows how the 
meter should be read. The regular 
scale may be used for the 1% and 10% 
distortion scales. A scale will have to 
be added for the 5% and 50% distor- 
tion. For noise measurements the 
meter is calibrated in the same man- 
ner as for distortion measurements. 
The 1,000 cycle oscillator is then 
turned off. The Yaxley switch is then 
turned to the noise positions until a 
reading is obtained. The noise level 
will then be the number of the posi- 
tion the switch is in minus the meter 
reading. If the switch is in the -50 
position and the meter reads -8, the 
noise level of the amplifier is -58db. 

If it is desired to measure the dis- 
tortion of a transmitter the oscillator 
is connected to the microphone input 
of the transmitter and the gain con- 
trols are adjusted until the desired de- 
gree of modulation is obtained. A 
pickup coil consisting of several turns 
of wire is placed in the field of the tank 
coil of the final. The ends of the coil 
are connected to the r.f. input of the 
meter. The coil and variable con- 
denser should be adjusted until suffi- 
cient r.f. voltage is picked up to cali- 
brate the meter. The procedure is 
then the same as for amplifier distor- 
tion and noise measurements. Distor- 
tion and noise measurements on re- 
ceivers should be obvious from the 
above discussion. 

Transfornaer List 
L1- Thodarson type T.67R97 L- Thodarson type T -68C08 
L,- Thodarson type T.57C54 
L,- Thodarson type T -62A26 
Ls- Thodarson type T -70R20 L- Thodarson type T -68C08 
14- Thodarson type T57C51 
L.-- Amertran type D81CB 
L.- Thodarson type T -70R61 
M- Triplet 0.1 Ma. Model 421 

BRUSH'S 
VIBROMIKE 

A contact mike -- sensitive -small for 
stringed musical instruments. Useable 
with smallest type amplifiers. 

Write for your Brush Catalog today. 

THE 

BRUSH DEVELOPMENT CO. 
331_1 Perkins Avenue 

Cleveland, Ohio 

WRITE 
for catalog 40 . most complete QUALITY 
line of low, medium and high power transmitting 
and receiving condensers and accessories. 

THE ALLEN D. CARDWELL 
MANUFACTURING CORPORATION 
83 PROSPECT ST., BROOKLYN, N. Y. 

TRIMM 
Commercial Headsets for 
tti.rrìnsivating amateurs. Ultra- Sensitive. light - 
weight, yet ruggedly constructed. The phone 
for your rig! 

Write Dept. R -23 for folder. 
TRIMM RADIO MFG. CO. rnéwrra7ló,°iñ. " "° 

DID YOU LIKE 

'AS I SEE IT' 
BY 

sviut 3. RicifIi, 
Recognized authority on 
Servicemen's Problems 

IN THIS ISSUE? 

ANOTHER article of tre- 
mendous interest to the serviceman. 
Let this expert give you the real low- 
down, culled from his long experience 
in the radio servicing field. Take ad- 
vantage of this great opportunity to 
add his knowledge to yours and avoid 
the hard way of learning by experience. 

Continue this exclusive series 

NEXT MONTH IN 

RADI 
NEWS 

ON SALE MARCH 10 
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YOU can be a 

Radio 
Engineer 

Learn Practical Radio Engineering 
at Home -in Your Spare Time 

Ask "any radio engineer" what he thinks of 
CREI training -and you will be convinced 
that we have the very thing you need to get 
ahead in Radio. The men who are going up 
into those important Jobs are fellows with 
technical training and engineering ability. 
The fact that Cit EI men now hold important 
jobs in more than 215 broadcasting stations 
is proof that our training pays. 

How to Get a }letter Job -Make More Money 
Right now Is the time for you to start train- 
ing for more money and a better job. CREI 
offers you a practical, thorough home -study 
course In Radio Engineering and Television. 
There's a real future for those who take ad- 
vantage of It now. 

Write for the CREI 
"TESTED PLAN" 

This Illustrated free book gives von niplote details about ur 
u o.. .md your future in radio. 

CAPITOL RADIO 
Engineering Institute 

1 

1 

1 

1 

I 
1 

1 

1 

MAIL THIS COUPON TODAY ! 

RADII) ENGINEERING t INSTITUTE RÑ 9. 22 16t ... shingon, D.C. 
Please send ne a personal copy of the new illus- 
trated 48 -page booklet -"A Tested Plan for a 
Future in PRACTICAL RADIO ENGINEERING." 

Address 

city 
RN-3 

FLYING 
MARINES! 

by Lt. Col. Clyde H. Metcalf 

The exclusive story of the Marines 
with wings. Once more the devil -dogs 
have the situation well in hand, taking 
to the air to do if. A thrilling reve- 
lation of the newest activities of the 
most famous armed forces in the world. 

And other SMASH articles in the BIG 

/ff UE 
ON SALE 

Ó.. -ris 

RADIO NEWS 

The Video Reporter 
(Continued from page 14) 

photograph of Mary Eastman, popular ra 
dio vocalist. It is actually a signal gen- 
erator cathode -ray tube with the fixed 
image mounted in the tube at the time of 
manufacture. It is used in place of the 
conventional test- pattern line drawings. 

Tele -Casts 
YOUR scribe is endeavoring to run 

down the story on the rumored $00: 
000,000 new radio chain set -up for broad- 
cast and particularly television. No doubt 
some of our readers have noticed the scoop 
items (very vague) on this, in the columns 
of the tabloid newspapers. 

An experimental television transmitter 
construction permit has just been granted 
by the Pederal Communications Commis- 
sion to the Men B. Du \lout Labs.. Inc. 
The permit covers a power rating of 50 
watts. and a frequency rissige of 42.000- 
56.0(10 kc. This application was made for 
the purpose of establishing an experimental 
television transmitter to aid in the practi- 
cal development of visual broadcasting and 
reception. 

It was recently reported that Mr. Solo- 
man Sagall. managing director of Seophony 
Ltd.. England. is now in New York with 
plans to launch an American plant to pro- 
duce its own receivers and possibly erect 
its own chain of transmitters. It is said 
that their set differs from ours. in the fact 
that they do not use the cathode ray tube. 

It's an Arti 
(Continued from page 33) 

the bakelite of a socket where it 
couldn't be seen. 

As for the actual lacing, this can be 
better explained by a simple drawing 
than a thousand words. The diagram 
shows the main points to watch. The 
rib, or cord connecting the loops, 
should be kept underneath, out of 
sight. This adds immensely to the 
final appearance. Also, the idea of a 
knot under each loop is to prevent all 

L he lacing from unraveling, should one 
loop break. If the cables are more 
than one -half inch thick, it is a good 
plan to make two loops at each point, 
separating one set of double loops from 
the next by about three -quarters of an 
inch. Any light, strong cord will do, 
preferably waxed. [Fishing -line makes 
fine lacing material. -ED.] 

Now let us go on to Audio Wiring. 
In this type, high gain stages are 
likely to give the most trouble, since 
any slight disturbance in the grid is 
greatly amplified in the plate circuit, 
and feed -back and self -oscillation are 
very common. The safety rule to re- 
member is to keep the grid circuits of 
a stage well isolated from its own fol- 
lowing plate circuit. It is permissible 
to have the plate circuit components 
of the preceding stage close, since the- 
oretically they are at the same audio 
potential as the grid components they 
are driving. In making coupling leads 
to gain controls, or any other low 
level leads, it pays to shield the leads 
well, grounding the shielding very 
solidly by returning it with a piece of 
hook -up to a point as near to the 
cathode by -pass condenser ground as 
possible. Never have more than one 
direct chassis ground to a stage, re- 
turning all grounds for that stage, and 
that stage alone to the one point. 
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ALL -PURPOSE JACKS 
A Jack of UNUSUALLY 
fine quality for all 
radio and electrical 
applications. 

Nickel silver springs as- 
suring positive contact 
indefinitely. 

Circuit -open ng points of solid silver. 
Heavy lami eted bakelite insulation. 
In four type : -(1) Open circuit, (2) closed 
circuit, (3) double closed circuit, and (4) 
3 circuit M'crophone. 

Priced only 21c to 36c net at your BUD jobber. 
For Free Catalogue No. RN39, Write 

BUD RADIO, INC. 
S206 Cedar Ave. Cleveland, Ohio 

Nationally Adver- Inter -Office 
tiled Standard Communication 
Merchandise Systems 
Amateur Trans- Servicemen's Test 
mltters. Receivers Instruments and 
and Parts Equipment 

Sound Systems of All Types 

WARDS offer not only the highest qual- 
ity equipment -not only the lowest 

prices -but also the privilege of paying 
for this equipment "AS YOU USE IT" 
with Wards liberal Time Payment Plan! 
Every single article in Wards catalog 
can be purchased in this way, with terms 
as low as S2 down and S2 a month. Why 
deprive yourself the pleasure of owning 
the equipment you need, when it isso sim- 
pie, so convenient, so economical to get it 
NOW. Remember WardsRuarantee"Satis- 
factlon or Your Money Back. "Mail thecou- 
pon for Wards 1939 Radio Catalog today. 

MONTGOMERY WARD 
"9 GREAT MAIL ORDER HOUSES 516 RETAIL STO RES" 

Please rush me 
Wards 1939 
Radio Catalog 

fh4E' 
MAIL THIS 

COUPON 

NOW! MontaomeryWard ' 
& Co., Dept. RN -24 is 
Chicago, U. S. A. 

Name 

A 
. 

`City State 
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ftpAINIO 
COYNE 

íN II WEElltt 1A 
af 

twill iii w ice 
your training 

Mail coupon today for 
all details of my plan 
whereby you can get 
training first and pay for 
it in easy monthly pay- 
ments after your train- 
ing period / p 

is over. /'f 1.t4/ß! 
PRESIDENT 

Actual Shop Practice 
Here at Coyne you are 
trained on real equipment 
by the famous Coyne"Iearn 
by doing" method -under 
expert instructors - on a 
wonderful outlay of re- 
ceivers. transmitters. test- 
ers and other Radio equip- 
ment. No books, recitations 
or useless theory. 

Many Ea rn While Learning 
I aid my students in find- 
ing a part time job by 
which they can help pay 
their living expenses 
while here. Send coupon 
for all details. 

Lifetime Employment Aid 
After you graduate you get lifetime employment 
help and in addition to this 1 give you a lifetime 
advisory and review service. 
ELECTRIC REFRIGERATION 

Training Itseludad Without Extra Coat 
This combination training (Radio and Refrigera- 
tion) can be of great value to you. Whether you 
go into business for yourself or get a job working 
for a Radio Sales and Service organization, the 
fact that you are trained in servicing Electric Re- 
frigerators will be profitable to you. Many Radio 
manufacturen also make Electric Refrigerators 
and men with this combination training are much 
more valuable to these employers. You can NOW 
get this training without extra cost. 

GET ALL THE FACTS 
Send coupon today for all details of my amazing 
plan where you can get training first -then pay 
for it in small monthly payments spread over an 
12 month period starting 00 days after your 12- 
week training period -Send coupon for details., 
re w w a w wmwwww wM w w m w w w w w w sew 

H. C. LEWIS, President 
Radio Division. Coyne Electrical School 
500 S. Paulina St., Dept.39 -3K, Chicago, Ill. 
Dear Mr. Lewis: Please send me your Big FREE Book, 
and details of your Pay- After -Graduation Plan. 

Name 

Address 

`City State 

LEARN CODE RIGHT 
Always ready - no weather interference - beata having someone send to you. Speed 
rangR 3 to 40 w.P.M. Radio or Morse. 
STANDARD With IO tapes and book of in etrucOOns $20.25 JUNIOR with 5 tapes and book of 
Inatruete 

oscillator 
rr 

equipment 
2.00 r- 

battery . 

a Illator MulpmenSB.SO 

books 
RENTAL Standard 

instructions rS3..00 
tapes 

first 
month. 

of 
earn additional month. 

AVM) transformer and tube socket 12e 
25e per month ore. With key and ,YW head phones soc per month extra. 
510 deposit or business references \ required. 

INSTRUCTOGRAPH COMPANY 
Dept. Na- 

Rlpresentatives fort Canada: 
111. 

Radio College of Canada. 853 Bay St., Toronto 

RADIO ENGINEERING 
RCA Institutes offer an intensive course of high standard embracing all phases of Radio and Television. Practical 
training with modern equipment at New 

York and Chicago schools. Also special- 
ized courses and Home Study Courses under "No 
obligation" plan. Catalog Dept. RW -39. 

RCA INSTITUTES, Ina. 
.4 Radio Corporation of America Service 

75 Varick St., New York 1154 Merchandise Mart, Chicago 
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The ground points for each stage are 
then wired together with a common 
lead, and brought out to a terminal 
for connection to other chassis. The 
reason for this is the fact that the 
chassis is never a very good conductor, 
and stray currents can cause plenty 
of havoc to be wrought in the way of 
feed -backs, howls, and "motorboating." 
The point in bringing all the grounds 
for one stage alone to a certain spot 
is to make the grounds in that one 
stage as short as possible, thereby 
shortening the audio, or a.c. paths for 
that stage, and eliminating any un- 
wanted eddy currents. 

The problem of what to do with 
power leads, such as primary a.c., B+ 
and Screen, can very easily be solved 
by placing them in cables, well clear 
of any grid leads. Of course, they 
must be by- passed at the stages, to 
keep any unwanted audio components 
out of them. Although not absolutely 
necessary, a good precaution is to twist 
the a.c. leads, thereby helping to cut 
down the field around them. If bias 
leads must be brought out in the cable, 
be sure they are well by- passed. 

Radio Frequency wiring, the last, 
and most trying type, gives us a chance 
to bring out all our technique in this 
20th century art of radio construction 
and use it to the utmost. This so- 
called "r.f." can do funny things, due 
to its ability to "float through the air 
with the greatest of ease." Peculiari- 
ties such as stray capacities, inductive 
coupling, and other such phenomena 
can cause plenty of headaches. Once 
again, as in audio, our grounds play a 
very important part. Only in r.f. the 
effects are much more pronounced. 
Remember, then, we must have only 
one actual chassis ground per stage; 
this to be as near the ground end of 
the cathode by -pass condenser as pos- 
sible. To this point all the grounds 
for the stage must be returned. Don't 
forget that condenser shafts touching 
the panel are also ground points and, 
while they may have very little effect 
in some cases, in other cases they may 
mean the difference between 25% effi- 
ciency and 70% efficiency, or they 
might tell whether a stage neutralizes 
or not. 

In one case, to cite an example, a 
local Ham couldn't get his final to 
neutralize, even after several re-wiring 
jobs and new layouts. Investigation 
showed that he had the rotor of the 
final tank condenser grounded to the 

chassis through 
the mounting 
brackets, and 
these in turn 
were tied back 
to the common 
ground with a 
piece of bus 
wire. When the 

condenser was mounted on stand -offs 
and the rotor lead brought directly to 
the common ground point, without 
touching the chassis anywhere else, 
the stage neutralized perfectly. So 
remember, if you want to be a master 
of this radio art, one chassis ground 
per stage is plenty! (Next page, please) 

YOUR FUTURE IN 
s'i'new growing indus- 
tries need trained men for 
sales, service, operation. 

TELEVISION Your chance for employ- 
ment and advancement de- 
pends on thorough train- 
ing. National Schools of- 
fer you time- tested train- 
ing. Complete, modern fa- 
cilities and equipment in 
the largest trade school in 
the West. Established 1905. 

NATIONAL SCHOOLS 
4000 L Figueroa Street, los Angeles 

rNATIONAL SCHOOL'. Doi t. n -RN. Lo. Anxele. 
Please mend free Radio sod Television Booklet. 

I NAME AGE 

I ADDRESS 

RADIO 
Send for tree book- 
let that shows how 
you can prepare for 
these opportunities. 
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STATE J 

R A D I O S E R V I C I N G 
SHORT -CUTS & MONEY- MAKING IDEAS 
A new hand -book to help you service modem 'ets 
faster. better, and with less equipment. Time sav- 
ing hints and facts applicable to all radio prob- 
lems. Size: Sys a II in. l'rice. 50e. postfree. 

RADIO MATHEMATICS 
NEW PRACTICAL BOOK FOR HOME -STUDY pinpct itea ad 'ieaá l asa training trconnes arhmet 

n smplm algebra with real everyday radio problems. Covers in every phase 
M. N. Roin. peiaprcce. only SOC. potpaid. 
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REBUILT 

WOODSTOCK BUILOER 
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S c h o o l Contests- 
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l 
TERMS -FREE TRIAL 

WRITE FOR LITERATURE DEPT. 8 -5 

WOODSTOCK TYPEWRITER CO., WOODSTOCK, Ill. 

turn to page 53 for lull details about the 
new amazing model T -70 signal generator. 

In the future of radio, 
there's a future for you - 
Iv you're prepared for it! 
That means SOUND, ESSEN- 
TIAL TRAINING - lite kind 
of thorough training that 
the I. C. S. Radio Courses 
offer. Be a trained man - 
an I. C. S. man -a man 
with a REAL FUTURE! Mail 
the coupon. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 8284 -U. Scranton, Penna. 
Explain fully about your course in the subject 
marked X: 

Radio Sound Technicians 
Experimental Television 

O Aviation Section of Radio Operating 
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DIO 
ENGINEERING, broth.. 
ation end nolise radio, sy 

taught marine and Morse eelegra telegraphy tauUgpht thoroughly. 48 weeks' engineering came equivalent to three years' college radio work. School 

DODGE'S 
7INSTIITUTÉ 

Oak St.. Valparaiso Bind. 

Ghirardi's Radio 

WORLD TIME 
Indicator : Gadget 

It's marvelous! tÿ :0.s "- Risk nothing¢: This handy little Your money leek 
gadget shown you Shows in a Flash if n o t satisfied exactly hen and the correct Stand- after 10 d a y a' where to in awl. Daylight and trial. Just write any radio Pro TÌ enseh alean your name a n d grant. any time. Programs address on t h I anywhere! No of any short.5'as-e ad: ma!! at once 
Gl 

o r e Rguring- radio station in w i t h 50c (SOe hlmnli's gadget the world. f o r e i g n ) . W 
does all Mat t\drk 50c POSTPAID ship Pont la I a automatica!ly! anywhere! 

A Turn of the Disc and there's the Time! 
RADIO & TECHNICAL PUBL. CO.. 

45 Astor Place. Dept. RN -39. 
*0 d New York. N. Y. S 

A RMYS E 

Condun,e,l in this one big hook vai ii 
get the experience of the country, leading 
Indio service men and organizations. Draw 
upon this t t reservoir of practical and 
theoretical information and you will step 
up your mot unicine scperienet by many 
thousands of hours! The knowledge you will 
get here is virtually priceless. considering 
the time. effort and money it cost to gather. 
All that work and all that expense you save.' 
You get it complete for just N. Just think! 
-one compact. convenient book that will 
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Once again, as in audio, the grid 
leads are most important, and should 
be kept as short as possible. R.f. 
Chokes are a frequent cause of low - 
frequency parasitics, due to inductive 
coupling, and should be placed well 
apart, at angles to each other. In fact, 
it is a good plan to use as few r.f. 
chokes as possible. Cabling in an r.f. 
deck is permissible, if not absolutely 
necessary to keep the work neat, and 
in the "master" class. Cables, of 
course, must be limited to power leads, 
such as B, filament and meter leads. 
Needless to say, they should be well 
by- passed at the stage which they 
feed. 

Stray capacity plays an important 
Work. part in Radio Frequency Par- 

ticularly on the higher frequencies. 
Coupling condensers if improperly 
mounted can cause great losses, due 
to capacity effect between them and 
ground. If the condenser is not to be 
fastened down, wire it in so it stands 
on its side, presenting the smallest 
area possible to ground. If it is to be 
fastened down, mount it on studs, suffi- 
ciently clear of the chassis to minimize 
capacity. In one case, lifting the cou- 
pling condenser to a 150 -watt Class C 
amplifier onto a pair of studs raised 
the grid drive on 10 meters from 25 to 
40 ma. for the tube. The effects are 
more noticeable in higher powered 
stages, of course. 

A few hints on bus bar work would 
not be misplaced here. First of all, 
bend loops in the ends of the leads, 
rather than use lugs. Also, in round- 
ing corners, or passing other parts, the 
good artist does not bend sharp angles 
in the bus with his pliers. Rather, he 
bends a smooth curve without using 
any tools but his fingers, his thumb 
serving as a form. The key to the 
"master's touch" then is a happy me- 
dium between straight symmetrical 
wiring (where leads and parts are kept 
parallel to one side or another of the 
chassis) and the short, direct leads 
necessary for highest efficiency. 

In closing, let us say that a few 
good, well kept tools are better than 
any number of poor, ill -used ones. 
Artists can't paint with paint -hardened 
brushes. Neither can a radio builder 
work with rusty, nicked cutters. An- 
other point, more important than any, 
is that patience and forethought are 
as important in our radio art as in any 
other art. What if DX will be rolling 
in about an hour from now ? It will 
be rolling in again tomorrow, or the 
next day, or next week. Better to 
work it with a rig which you know 
will stand up, rather than having to 
lose that elusive Asian because a con- 
nection broke in your rig. Remember, 
also, that no apologies are necessary 
to visitors for poor workmanship and 
you won't have to be afraid to turn 
the rig around to show the wiring. 
Yes, Sir! You can stand up as a mas- 
ter of the art of wiring and say, "Yep. 
I built that rig, and she certainly is 
working FB. Wanna see what she 
looks like behind ?" 
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Television Course 
(Continued from page 8) 

electron gun is, at the moment, on a 
scanning spot in line 4. It is presumed 
that the image being scanned is dark 
on lines 1 and 4 (for that reason I 
have made the beads black in those 
lines) and light on lines 2, 3, and 5. 

Due to the photosensitive character- 
istics of our cesiated beads, the charge 
on the beads in lines 1 and 4 will 
be greater than on those in lines 2, 
3 and 5. 

As the beam strikes each scanning 
spot, the 300 little condensers con- 
tained in the spot release their charge 
into the conductive signal plate and 
thence to the grid of the first amplifier. 
As the beam moves over the image on 
the mosaic, there is generated at the 
signal plate a voltage whose magni- 
tude, at any instant, depends on the 
image brightness at the point where 
the beam is at that instant. Very dark 
spots provide a stronger current, grays 
produce a medium current, and whites 
hardly any, comparatively. These cur- 
rents are all in the neighborhood of 
only a few tenths of a microampere. 

And that, my readers, is how a visi- 
ble scene is converted into 225,000 lit- 
tle impulses chasing each other along 
a wire so fast that they are all out of 
the way in 1/30- second, and our scan- 
ning beam is ready to do it all over 
again. 

It might, perhaps, be appropriate, at 
this point, to go into the circuits and 
tubes that are used to deflect the beam 
of electrons from top to bottom and 
left to right (or vice versa, as is some- 
times necessary) for scanning. The 
subject is, however, so important, com- 
plex and essential to construction of a 
receiver that I believe it better to han- 
dle it, fully and in detail, in another 
article. There are several types of 
oscillators used for this purpose, such 
as "blocking" and "relaxation"; there 
are gas discharge tubes and high vac- 
uum tube discharge circuits; impulse 
wave forms and saw -tooth wave forms; 
and amplifiers new and unique both as 
to characteristics and purpose. For 
the time being, take it for granted that 
our mosaic can be scanned, as de- 
scribed, and let the "how" wait. 

While we are on the subject of the 
mosaic and its scanning, let me point 
out some interesting effects that tele- 
vision camera operators will be able 
to obtain, once they become familiar 
with the device and its operation. Let 
us say the camera is televising a scene 
in a room in which a group of three 
are talking at one side of the room 
and a couple are standing at the other 
side. At first, the image of the whole 
room will be covered as the electron 
beam scans the entire mosaic. 

By decreasing the amount of swing 
(amplitude) of the beam, both verti- 
cally and horizontally, and shifting 
the centering current (thus scanning 
but an off -center part of the mosaic) 
the effect will be of moving the cam- 
era "in" for a close -up on the group 
of three, although the camera itself is 
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not moved. Shifting the position of 
this "reduced area" scanning pattern 
on the mosaic, the effect will be that 
of turning the camera around for a 
close -up of the couple; then, by in- 
creasing the amplitude of swing of the 
beam to include the entire mosaic, it 
will appear (to those with receivers) 
that the Iconoscope was moved away 
to again take in the entire room, yet 
the camera itself need not be shifted. 

I am quite sure that, long before 
this, quite a number of discerning read- 
ers have said, in effect, "Wait a min- 
ute here, Thompson. If that electron 
beam scans the mosaic from a 30 -de- 
gree angle, it is not going to scan a 
rectangular shape. The scanning pat- 
tern will be a keystone -shaped area 
(see Figure 9a) because of the greater 
distance from the deflecting point to 
the top of the mosaic." Which is ab- 
solutely right, and brings up the mat- 
ter of "keystoning." 

What is actually done to correct this 
is to so deflect the beam, by the scan- 
ning action, that, if it were scanning 
a plate at right angles to the axis of 
the electron gun, the result would be a 
trapezoidal pattern such as is shown 
by Figure 9b. The swing of the elec- 
tron beam is made slightly shorter to- 
ward the top of the mosaic, gradually 
increasing in length as it moves down. 
Thus, the result, at the receiver, is ex- 
actly as it would be if both the axis 
of our optical lens and the axis of our 
electron gun were squarely perpen- 
dicular to the mosaic (see Figure 9c). 

A block diagram of the more impor- 
tant units necessary to a commercial 
television transmitter is presented in 
Figure 10. Because of the feebleness 
of the initial currents from the Icon - 
oscope it is practically essential that 
the unit termed "Iconoscope Pream- 
plifier" be included in the camera. 

This unit may consist of five stages 
of amplification, using the compara- 
tively new type 1851 tubes, which will 
permit the signal voltage to be raised 
to a level of about one -half volt (peak 
to peak video signal). By doing this 
immediately following the Iconoscope, 
and before subsequent mixing, clipping 
and transmission operations, the sig- 
nal will be well above any "noise" or 
hum introduced while in transmission 
lines or by control circuits. The diffi- 
culties to be overcome in developing 
such an amplifier can well be imagined 
when one considers that equal re- 
sponse is desired over a band width of 
60 cycles to 5 megacycles. 

The unit identified as "Shading 
Panel" may cause some lifting of eye- 
brows. An Iconoscope has the inher- 
ent characteristic of having appear in 
its output a variety of undesirable 
spurious signals along with the video 
currents. What is known as "dark 
spot signal" appears (if not corrected) 
in the received picture as shading over 
portions of the picture. This can be 
almost completely eliminated by the 
introduction of "shading" signals at 
the grid of the first tube in the Pre- 
amplifier. Because this "dark spot sig- 
nal" varies for different operating con- 
ditions, and for different Iconoscopes, 
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it is useful to have available, from the 
shading panel, saw -tooth, sine and 
parabolic waves at both horizontal 
(13,230) and vertical (60) frequencies. 

Following the Pre -amplifier in Fig- 
ure 10, it will be seen that the signals 
now go into the "Video Mixing Ampli- 
fier." The formation of a complete set 
of television transmission signals, such 
as were shown in the first article, re- 
quires that the video signals be com- 
bined with suitable blanking (blackest 
black) voltages, and that synchroniz- 
ing pulses be superimposed upon the 
blanking signals. 

The mixing unit wherein this is 
done may very properly consist of 
seven tubes, the first two of which are 
straight amplifiers. Into the plate cir- 
cuit of the second, however, a third 
tube (acting as an amplifier only) in- 
jects blanking signals supplied to it 
from the unit called "Blanking Cir- 
cuits." The fourth and fifth tubes 
merely amplify the combination of 
video and blanking signals. An opera- 
tion known as "clipping" is performed 
by the sixth tube. As used here, it is 
(for the benefit of advanced amateurs) 
a plate current cut -off type circuit, the 
linearity of which has been improved 
by degeneration, introduced by cathode 
loading. 

Clipping removes transients and 
spurious peaks caused by both the 
Iconoscope return trace and the shad- 
ing signals. It is necessary also, first, 
so that the top of the blanking period 
pulse will be perfectly flat; second, 
that the height of the blanking period 
pedestal be set at a definite level, as it 
is this height which ultimately deter- 
mines "blackest black "; third, it pre - 
vents high peaks of the video signal 
from extending up above the black 
level where they might interfere with 
the synchronizing operation. 

Having now so arranged our contin- 
uous stream of signal that we have a 

¡flat- topped pedestal inserted 13,230 
times per second, between which there 
are periods of video signal, we can now, 
in the plate circuit of the sixth tube, 
superimpose synchronizing signals 
upon the pedestals (see Figure 5, first 
article). Our seventh tube (used as 
amplifier only) is connected with its 
plate in parallel with that of tube 
six, its grid being fed with properly - 
timed synchronizing pulses from the 
unit termed "Synchronizing Pulse Cir- 
cuits" in Figure 10. The output of the 
mixing unit is then amplified in a 
Video Line Amplifier properly designed 
to pass our 60 -cycle to 5- megacycle 
video band width. 

It is far beyond the scope of these 
articles to go into the circuits of the 
Synchronizing and Blanking Impulse 
Generator. It is an awsome array of 
tubes and the necessary coupling and 
control adjuncts, which includes all 
three units in my block diagram la- 
belled "Blanking Circuits," "Synchro- 
nizing Pulse Circuits" and "Timing 
Unit." An illustration of such a panel, 
as used in one of RCA's transmitters, 
is shown. Sixty -two may be seen, of 
which about one -fourth are for timing 

and three -fourths for blanking and 
sync impulse generation. One begins 
to understand why the investment in 
a commercial television transmitter 
runs into box -car figures. 

The timing part of a transmitter is 
interesting in many ways. There is, 
of course, an oscillator (6A8) which 
starts everything going, this being tun- 
able and adjusted for 13,230 cycles. 
A lead from this oscillator can be 
taken out at this point for horizontal 
timing. The tetrode section of the 
6A8, acting as a frequency doubler, 
then raises the frequency to 26,460; 
the next tube is a 6F8 multi- vibrator, 
synchronized with the frequency which 
is one -seventh of 26,460, or 3,780. 
Again, the frequency is divided by 
seven, reducing it to 540; the next two 
stages each divide by three, bringing 
it down to 180 and, finally, 60. Here 
a tap is taken off to provide our field 
(vertical) frequency; another lead 
takes part of the 60 pulse -per- second 
output into a unique arrangement 
whereby the whole array is locked into 
synchronization with the 60 -cycle city 
power lines. 

One may wonder why all this seem- 
ingly unnecessary doubling and divid- 
ing. It is a condition imposed by 441 - 
line interlacing that the horizontal 
frequency of 13,230 p.p.s. contain no 
even harmonic of the field frequency 
of 60 p.p.s. The field frequency is ob- 
tained by dividing the second harmonic 
of 13,230 (26.460) in steps of 7, 7, 3 
and 3. These four numbers, multiplied, 
equal 441, the lines per frame. 

The amplified video current, com- 
plete with blanking and synchronizing 
pulses, may now be used to modulate 
an r.f. output created by any of the 
usual combinations of r.f. exciter, 
power amplifiers and output stage. 
So much for pick -up, amplification and 
transmission; having high- spotted 
some of the more interesting phases 
of these operations, we can now, in 
future issues, get into receiver essen- 
tials and design. 

Reference Reading 
Iconoscopes and Kinescopes in 
Television 
By V. K. Zworykin 
RCA Review, July 1936. 
The Brightness of Outdoor Scenes 
and Its Relation to Television 
Transmission 
By Iams, Janes & Hickok 
Proc. I.R.E., August, 1937. 
Some Notes on Video Amplifier 
Design 
By A. Preisman 
RCA Review, April, 1938. 

Theory and Performance of the 
Iconoscope 
By V. K. Zworykin, G. A. Morton & 
L. E. Flory 
Proc. I.R.E., August, 1937. 
Television -Volumes I and II 
Publ. by RCA Institute Technical 
Press 

[Next month the author continues 
this revealing, interesting television 
course by laying the groundwork for 
a discussion of the television re- 
ceiver.-ED.] 
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SUPERIOR PRESENTS 5 INSTRUMENTS 
from its NEW 1 100 serieslll!I Never before has Superior 
offered so much for so little! Always the Best Buy in the 
Instrument Field, Superior in this new 1 100 series gives 
you even more value! We have incorporated many refine - 

SUPER /OR INSTRUMENTS ARE 
THE NEW MODEL 1110 -S 

A.C. - D.C. VOLT OHM MILLIAMMETER 
A Midget in Size A G iant in Performance 

tito -5 

s , . , AC _,- ,«av 
Features modern 0 -1 d'Arsonval type meter, precision resistors, neat 
etched panel housed in new striped fabricoid case. 

SPECIFICATIONS: 
0 -1.5 volts D.C. 0.500 ohms 500- 500,000 ohms. 0 -15 volts A.C. 
e -15 volts D.C. 0 -1 ma. D.C. 0 -40 volts A.C. 
0 -25 volts D.C. 0 -IO ma. D.C. 0 -75 volts A.C. 
0.75 volts D.C. 0.100 ms. D.C. 0 -200 volts A.C. 
0.500 volts D.C. 0.500 ma. D.C. 0 -1200 volts A.C. 

85 Model 1110 -S supplied complete with batteries, test leads and 
instructions. Size: Slr'_" x 5" x 3% ". Shipping weight, 51' 
pounds. Our n:'t price 

ments, many new features . . . all proven to be sound 
and practical. We urge you to read the descriptions below 
carefully; see how these instruments fit your needs. Buy 
direct from manufacturer and save 50%. 

GUARANTEED FOR ONE YEAR 

THE 
NEW 

MODEL 
1130 -S 

Signal 

Generator 

with 

Audio 

Frequen- 

cies 

SPECIFICATIONS: 
I. Combination R.F. and Mello Signal Generator. R.F. 100 ke. to 100 Mc.. Á.F.- 
100 -7.500 cycles. All Direct reading. all by front panel switching. 2. R.F. and A.F. 
output independently obtainable alone or with A.F. (any frequency) modulating FF. 
3. Accuracy Is within 119 on I.F. and Broadcast bands : "Pi on higher frequencies. 
4. Audio frequencies in 5 bands: 100. 400, 1000. 5000. and 7500 cycles. 5. Giant 
airplane full vision. direct -reading dial. 6. Condenser and other leakages tested to 
100 niegohms. 7. All services on 90 -130 volts A.C. or D.C. (any frequency). 

p 
Model 1130 -S comes complete with tubes. test leads, carrying $ 85 
handle, instructions. Size 12" x 9" x 6W'. Shipping weight 
15 pounds. Our net price 

THE NEW MODEL 1150 -S 

SUPER - ALLMETER 
Featuring the New Sloping Panel 

A genuino achievement! For accurate and rapid 
measurements. Note the following features: A.C. 
and D.C. Volts. A.C. and D.C. currents. Resist- 
ance. Capacity. Inductance. Decibels. Watts. 

SPECIFICATIONS: 
D.C. Cnitage n 13. 0.150. 0 -730 volts D.C. 
A.C. Voltage: 1115 0 -150. 0 -730 volts A.C. 
D.C. Current: 0 -1. 0 -15. 0 -150. 0 -750 ma. D.C. 
A.O. Current: 0 -15, 0.150. 0.750 ma. A.C. 
2 Resistance Ranges: 0.100 ohms 

arti-5 meanlnns 
High and Low Capacity Settles: .0005 to 1 mfd. and .05 

to 200 mud. 

8 Decibel Ranges: -10 to +19. -10 to +38. -10 to +3C. 
Inductance: 1 In TOO Henries 
Watts: 

Rased oil It tow. at 0 D.B. In 300 ohms. .11116000 to 600 

Utilizes new 446" square 0 -1 d'Arsonval r-pe meter with 
precision resistors housed in our newly devised sloping 
cage for rapid and accurate servicing. 
leale. 1150.S 

tabular 
supplied complete with toss 

5 Model tahulxr ppliet and Pte uttI I lest \ \VV 

Size 10' x t:" x 4)4 ". shipping welsh 
9 pounds. Mir net price 
Model 1110 . A Portable carrying ro, u 

75c additional. 

THE NEW MODEL 1180 -S 

SET TESTER 
A Complete Laboratory 

All in One Unit! 
Featuring Our Neu; Type Sloping Panel for 

Precise and Rapid Servicing 

A r mnlete testing I abnrmm ry on In one unit) Corn. bines Superior models 1140.5 and 1150.5. Por 
hif:cations 

read the description of both these models erewith. Canes housed in sturdy. black case with 
Csloping 

panel for rapid and simple m 
r ments. 

omplete with test leads. tabular hart.. 
measurements. 

and tabular data for even. known receiving r lu 9e tube. inertlloe 

1 men.. transmitting typera. Floe loties0I/es 
pounds 

spi rag weight 18 pounds . . Our net 
Price 
Model 1180 -A for Portable Cover and 

85 

THE NEW MODEL 1140 -S 

TUBE TESTER 

A really modern tube tester conforming to 
all standards of good engineering practice. 
Utilizes a 3" d'Arsonval type meter with 
calibrated scale. Furnished in a sturdy black 
case with sloping panel for easy operation. 
Removable cover and carrying handle for 
either portable or counter use. 

SPECIFICATIONS: 
1. Tests all 4. 5. 0. 7. 7L. and octal base tubes. 

including ,tirades. 
2. Testa by the well -established emission method 

for tube finality. directly read on the GOOD? 
BAD scale of the meter. 

3. Affords separate neon lest for leakage anti shorts 
between elements. 

4. All services performed by the use of only Ire 
controls at maximum. and ninny tests du not 
require working all the rout rots. 

3. Supplied with instructions and reference table so 
that the filament voltage and emission measuring 
cost oh may he property set for the emmterated 
long list of Mors. wblch Includes all tubes 
eomnlonly eneountered in servicing. 

6. Works on 90 -130 rolls A.1'. 00 cycle. 
Model t140 -S tomes mmplete with Instructions 
and tabular data for every knntvo rereisinß rvpe 
of tube as well as many tranendt- va 
I Ina types. Shipping weight 10 1$ 
pounds. size 10^ x 7'4" x 41/2" 
Oar net price 
Model 1140 -A with Portable 
Cover 75c additional 

85 

( SUPERIOR INSTRUMENTS CO. 
NÉLWerYORK, 
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` it with 10 Meter Band and Electrical Band Spread 

How can it be done? Here's a New SKY BUDDY 
designed to include the 10 meter band and with 
the same Electrical Band Spread used in higher 
priced Hallicrafter models, with better all- around 
performance than ever before -but still selling at 
the same amazingly low price! 
Here's how we can do it! The SKY BUDDY 
was first built as a good junior communications 
receiver for the amateur and short wave listener 
with a limited purse. Since then OVER 10,000 
SKY BUDDIES have been built. With such wide- 

spread acceptance, we have been able to make 
progressive improvements in this sensational re- 
ceiver without adding to its cost! 

This NEW SKY BUDDY has sensitivity, image 
ratio, signal -to -noise ratio and all- around per- 
formance that excels many receivers sold at twice 
its price. It's complete, with all the essential con- 
trols for communications reception, built -in 
speaker, full coverage from 44 MC to 545 KC- 
a far greater value than ever before. Let your 
Hallicrafters dealer show you the SKY BUDDY, 
or write for complete information. 

Check These Features! 
* 6 Tubes with 8 Tube Performance * Covers 10 Meter Band * Beat Frequency Oscillator * Send -Receive Switch * 4 Bands * Electrical Band Spread * Pitch Control * Phone Jack * Complete Coverage 44 MC to 545 KC * Separate Band Spread Dial * Built-in Speaker * AVC Switch * Band Switch 

Amateur's Net Price $2950 Complete 

2603 Indiana Avenue 
icraF+ers inc. 

Chicago, U. S. A. Cable Address: "Hallicraft," Chicago 
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