
REG. U.S.PAT.OFF 

The First and Only National Radio Weekly 

Twelfth Year 583d Consecutive Issue 

The Hammarlund Comet "Pro" has been improved by introducing air- dielectric condensers 
in the intermediate transformers. See page 12. 
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Get the ORIGINAL 
IMPROVED PRIZEWINNER 
When Buying an AC -DC S -W 
Set Look for the Following: 
1. Tunable Hum Elimination 
2. Proper Impedance Coupling Between 77 

Detector to 43 Audio Stage (Not Re- 
sistance Coupled) 

3. Pilot Light 
4. Smooth Oscillation, Especially Below 

80 Meters 
S. Complete Loud Speaker Reception 
6. Fringe Howl Elimination 

THE PRIZEWINNER is complete. No extras, 
such as power supply. coils, etc., to buy. Power 
supply is built -in and will operate on EITHER 
AC OR DC! Four coils included, cover all bands. 
20,000 KC to 1.300 RC. 
Complete kit of PRIZEWINNER parts identical 
in every respect with those used in built -up 
models. complete in every detail, including hard - 

ware, hookup wire, solder, coils, etc., and $8.95 
also the cabinet and dial. Price 
Set of RCA tubes containing 1 -77, 1 -43, $3.75 

1 -25 -Z5 for above 

Assembled, wires], tested and enclosed in beauti- 
ful crackle finish, or Cadmium Plated, metal 
cabinet, ready to plug into your power $10.95 
line. Complete with four coils P 
For extra efficiency use Octoform Coils. No 
add. per set. 
Harness for conversion to battery oper- $1.85 
ation 
RCA 41 tube required when converted $0 95 
to battery app W 

Adaptor for 220 v. A.C. or D.C. Oper- $1.90 
tlon 

Mail Orders Promptly Filled 

ALAN RADIO CORP. 
The House of Dependable Service 
83R CORTLANDT STREET 

N. Y. CITY 

Mr. SERVICEMAN 
Take a tip! Get Rider's Volume II of the 

Perpetual Trouble Shooter's ManuaL Buy 
it today. Don't wait until you cannot repair 
a receiver because you do not have the data. 

If you are a Service Man, write 
for the color code chart of the 

resistors used in Atwater Kent receivers. En- 
close 3c to cover postage. 

RADIO TREATISE CO., Inc. 
1440 Broadway New York City 

FREE 

Subscribers ! Important ! 
Note subscription expiration date on 

wrapper containing your copy of RADIO 
WORLD. If nearing expiration date, 
please send in renewal so that you will 
not miss any copies. Subscription Dept., 
RADIO WORLD, 145 W. 45th St., New 
York City. 

"FORD MODEL -'A' Car and 'AA' Truck,' by 
Page. $2.50. Radio World, 145 W. 45th St., N. Y. C. 

FIIR.DSON'S NEW 
LOW COST 

SUPER 

SIX TUBE 
Onihhrntnnr 

TRADE -MARE 

Superheterodyne 

$095 Chassis and 
Dynamic 
Speaker 

With automatic volume control using the new duplex diode 
Mode type 55 tube and Class A power pentode, using 

the new seven -prong type 59 Pentode tubes. 
SEND FOR FREE CIRCULAR 

FORDSON RADIO MFG. CORPORATION, 
11704 Livernois Avenue, Detroit, Michigan. 

I Send me FREE circular giving complete details and I 

prices on the GOLDENTONE radio. 
Name 
Address 

L CRY State 

BIG BUYS 
R.C.A. Universal ac -de, receiver complete with 
4 tubes $10.95 
R.C.A. Lic. Super -het. Universal ac -dc. receiver 
with 5 tubes 13.95 
Standard Universal ac -dc. receiver with 4 tubes 9.45 

FREE BOOKLET, SHORT WAVE SETS, KITS, ETC. 

FANNING RADIO LABS. 
377 87TH STREET BROOKLYN. N. Y. 

ANDERSON'S 
AUTO SET 

Designed by J. E. ANDERSON 

FOREIGN RECEPTION 
ON 6 -INCH AERIAL 

This new auto set is the most sensitive ear 
receiver we have ever come across. Mexican and 
Canadian stations were tuned in from New Tort 
City on 6 -inch aerial. The circuit, an 8 -tube 
superheterodwne, with automatic volume control. 

The complete Dara. including set chassis and 
let shield, battery box, remote control. battery 
cable, all condensers, resistors and colle. speaker 
with shielded cable; and a kit of RCA tubes two 
239. two 238. two 997, one 89. and one 15s are 
supplied lees aerial. Cat. 858 -11 43 SM-SO 

Wired model, licensed by RCA, with complete 
equipment, less aerial. but Including RCA tubes. 
Cat. 898-W 537.40 

DIRECT RADIO CO. 
143 West 45th St. N. Y. City 

115 DIAGRAMS FREE 
116 Circuit Diagrams of Commercial Receivers um 

Power Supplies supplementing the diagrams in Job. T. 
Rider's "Trouble Shooter's Manual." These schesaatis 
diagrams of factory-made receivers. giving (he manu- 
facturer's name and model number on each diagram, in 

ID elude the MOST IMPORTANT SCREEN GRRlt. 
CELTEas, 

The 115 diagrams, each in black and white, on sheets 
5% z 11 inches, punched with three standard boles for 
loose -leaf binding, constitute a supplement that must be 
obtained by all possessors of "Trouble Shooter's Manual, 
to make the manual complete 

Circuits include Bosch 54 D. C. screen grid; Balkite 
Model F, Crosley 20, 21, 22 scree. grid; Eveready series 
50 screen grid; Eris 224 A.C. screen grid; Peerless 
Electrostatic series; Phila. 70 screen grid. 

Subscribe for Radio World for 3 months at the regular 
subscriptieo rate of $1.50. and have these diagrams de- 
livered to you FREE! 
Present subscribers may take advantage of this 
offer. Pleas. put a cross here to expedite 
extending your expiration date. 
Radio World. 145 West 45th St.. New York, N. Y. 

"SERVICING SUPERHETERODYNES; " by 
John F. Rider. A reliable aid to the service man 
or to organizations in tackling superhet service 
problems. 161 pages, canvas cover. Price $1.00 
Radio World, 145 W. 45th St., New York. N. Y. 

Special Summer Trial Subscription Offer 
FOR 

NEW SUBSCRIBERS 
Send $1.00 in cash, check, P. O. money order or stamps, and 

receive Radio World postpaid from now until Sept. 2. 

Sub. Dept., Radio World, 145 West 45th Sf., N. Y. City 

The World's 
FINEST 
Short -Wave 
RECEIVER 

HAMMARLUND, for once, 
discards its customary mo- 
desty and asserts boldly that 

the new COMET "PRO" is the 
World's Finest Short -Wave Re- 
ceiver. 

The evidence is too overwhelming 
to permit anything less being said 
about this amazing custom -built 
superheterodyne. 

With the whole world to choose 
from, the "PRO" holds honor 
position in the service of the U. S. 
and Canadian Governments, lead- 
ing air -transport and steamship 
companies, police departments, and 
key stations of broadcasting net- 
works- faithfully performing their 
most exacting tasks. 

The "PRO" now uses four "58" 
tubes, two "57's," one "2A5" and an 
"80" rectifier. 

New "AIR- TUNED" I.F. and oscil- 
lator units for even more sensitivity 
and selectivity than before -yet sur- 
prisingly easy to tune with its simple 
band- spread system. Full loudspeaker 
volume. Electron coupling gives 
greater oscillator stability. Shield- 
ing is more effective, and the new 
metal cabinet prevents stray influ- 
ences. Wood cabinet optional. 
A.C. and Battery Models. 

Mail coupon for 16 -page folder 
describing complete details of 
this really GREAT receiver. 

in S.. I% E 
+ 

74' c,storr> it P 
6y 

HAMMARLUND MANUFACTURING CO. 
424.438 W. 33rd St., New York 

Please send your new Catalog "33." 
Check here for illustrated folder de- 

scribing COMET "PRO" Short -Wave Super- 
heterodyne. 

Name 

Address 

RW 5.27 
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THE DIAMOND GROUP 
11 -Tube (12 with Built -in 116.25 kc Oscillator), and 8 -Tube Con- 
stitute Full Set Models, Of Equal Sensitivity, But Different Power 

Output, While Tuner Has Seven Tubes 
By Herman Bernard 

THE Super Diamonds have been altered 
to include the new 2A7 tube, as the 
frequency stability is as great as in 

previous models using separate oscillator 
and separate modulator tubes, and the gain 
from the mixer tube (2A7) is greater than 
with the two separate tubes. 

Thus the 12 -tube Double Push -Pull Dia- 
mond becomes an 11 -tube set. There are 
added an 8 -tube set, single -sided output, and 
a tuner, as many have requested that a tuner 
be included, for they have power packs. 
However, the tuner is completely self - 
powered, as that makes for certainty of 
voltages and also for elimination of inter - 
coupling troubles due to leads to and from 
tuner that would introduce truant r -f into 
the receiver. 

All three models under discussion have 
the same radio frequency and intermediate 
frequency tuning, the same detection, and 
only the audio differs, save for some minor 
screen voltage differences. 

Three Stages of Audio 
Thus, the 11 -tube set has three stages of 

audio, for one must include the non - 
reactive- coupled audio stage embodied in the 
55. The tuner has this one stage of audio, 
necessary for retention of the special squelch 
operation, derived from the 55 besides the 
usual contributions of that tube, i. e., full - 
wave diode second detection, a.v.c. and audio 
stage. 

Since the r -f and i -f circuits are the 
same, as well as the detector and a.v.c., 
discussion of these will be in order at this 
time. 

There are four tuned circuits at the r -f 
level, including the oscillator. These are 
deemed necessary as the only present known 
means of making a super sensitive but 
squeal -proof. The general rule is that the 
circuit when built properly will have no 
squeals. This is so unusual in a super 
that many constructors believed it could 
not be done, and while accepting the super 
for its unchallenged advantages of higher 
sensitivity and much greater selectivity, 
simply took the squeals as a necessary evil. 
Several of the sets have been built by 
"outsiders," as part of the corroboration 

sought before the release of the circuit 
to the readers of these columns, and nearly 
all reported utter absence of squeals, and 
nobody reported more than one squeal, and 
that a slight one. 

15 -Turn Primaries 
As part of the design and experimental 

work done on this receiver the problem of 
squeal- elimination was tackled, and it was 
found that the prinicipal reason for squeals 
was lack of sufficient selectivity ahead of 
the modulator. In almost any super, if the 
aerial is made short enough the squeals 
will disappear, but the sets are not so 
sensitive that they can afford the drop in 
input. Hence it seems necessary, in the 
present state of the science, to include suffi- 
cient selectivity ahead of the modulator so 
that squeals will be absent virtually regard- 
less of the length (or really effective height) 
of the antenna. There is virtually no limit 
to the length of aerial that may be used. 

It was not possible to achieve the desired 
results with large primaries. While they 
improve sensitivity greatly they do not per- 
mit the attainment of sufficient selectivity 
for riddance of squeals regardless of antenna 
height. 

Therefore 15 -turn primaries have been 
used, wound over the secondaries, with 
0.02 -inch insulation between, the form di- 
ameter being 1 inch and the coils shielded. 
Fór the 0.00041 mfd. capacity used for tun- 
ing the r -f level, the secondary inductance 
was 230 microhenries. For the oscillator 
the capacity is reduced by padding to ap- 
proximately 0.0002 mfd., and the inductance 
is 126 microhenries for the secondary. There 
are two ticklers on the oscillator coil, the 
preferred one being shown on the coil - 
connection diagram, as this is the smaller 
one. The winding marked "not used" has 
30 turns wound next to (below) the sec- 
ondary. The size wire is not material. The 
preferred tickler has 20 turns of any fine 
wire wound over the secondary. 

When the primaries are larger there is r -f 
oscillation. another source of squeals, but 
the present method eliminates this danger, 
and the sensitivity is brought up to the 

desired level by the extra intermediate 
stage, two stages instead of one. 

Police -Wave Switch 
All three models are equipped with a 

police -wave switch, operated from the front 
panel, but the receiver is designed for max- 
imum performance on the broadcast band, 
and the other band (1,575 - 4,500 kc) is 
merely incidental. 

When the switch is thrown to short- 
wave position the first stage is untuned, 
as the condenser is taken out of the circuit. 
The frequencies are so high that when at- 
tempts were made to tune this circuit oscil- 
lation at the r -f level resulted, although the 
switch and coils are so made that any who 
desire to retain the tuning in this stage as 
an experimental possibility may do so, and 
in most instances this will work out satis- 
factorily. 

Even though the intermediate frequency is 
465 kc, the capacitative padding of the oscil- 
lator may be omitted, as the taps on the 
respective coils -r -f and oscillator -are such 
that inductive padding alone is retained, 
and this has proved sufficient for the police 
band. 

The Automatic Volume Control 
The a.v.c. is made to control modulator 

and both intermediate tubes, and thus is 
retained on the police band, the switching 
not affecting these controlled circuits. It is 
advisable to control the modulator because 
the oscillation intensity varies a bit with 
frequency, and as the oscillation amplitude 
increases, the modulator bias increases, 
since the increase in signal strength is com- 
municated to the a.v.c. tube. 

The additional bias voltage contributed by 
the a.v.c. is the maximum rectified voltage 
in the 55 or 2B7. The point from which a.v.c. 
is derived is the highest signal potential of 
the load resistor. (0.06 meg. potentiometer.) 

The 2A7 Tube 
The 2A7 is a new tube, and perhaps its 

connections are not familiar to some read- 
ers. A diagram includes data on the tubes 
in relation to the socket, while the circuit 

(Continued on next page) 
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(Continued from preceding page) 
shows the 2A7 grids as Nos. 1, 2, 3, 4 
and 5, wherein No. 1 is the oscillator 
control grid, No. 2 is the oscillator plate, 
Nos. 3 and 5, joined inside the tube, are 
the screen, and No. 4, the overhead cap, 
is the control grid of the modulator. 

The 2A7 is two tubes in one, with a 
common cathode. The oscillator is a triode, 
used as a grid- current type. The modu- 
lator is a pentode, used in the familar 
pentode fashion. The commonness of the 
cathode results in the unison of oscillator 
and modulator electrons in this branch of 
the circuit, hence electron coupling prevails. 
The effective coupling is loose, and is ap- 
proximately equivalent to 2 mmfd. capacity 
between grid of one tube and grid of the 
other, determined by setting up two tubes 
separately, using coupling capacities between 
oscillator in one envelope and modulator in 
the other, until the output was the same as 
in the single tube used in orthodox fashion. 

Unique Connection 
Of two circuits previously shown for the 

2A7, and included in the official data on 
this tube, one provides somewhat greater 
frequency stability than the other, and the 
more stable circuit is used. Note that the 
primary of the first intermediate transform- 
er is not connected directly to B plus, but 
instead goes to the plate side of the oscil- 
lator feedback winding. The d -c potential 
is the same as that of B plus, for the 
primary of the first i -f transformer escapes 
the 0.02 meg. limiting resistor, but the two 
frequencies pass through the feedback wind- 
ing, and minimize the phase shift. Frequency 
instability may be expressed as a phase 
shift. 

Looking at the 2A7, one sees three re- 
sistors associated with its circuit. One is 
1.5 meg. This is simply a high resistance 
introduced to prevent part- shorting of the 
signal across the potentiometer in the second 
detector. To stop r -f loss due to this re- 
sistor. a condenser of 0.1 mfd. is connected 
between coil return and ground. The second 
resistor is 0.05 meg. (50,000 ohms) and is 
the grid leak. Connected between grid and 
cathode, it provides a conductive return for 
the grid, or path for the grid current. The 
value selected is a compromise, as much 
smaller values detract from the sharpness 
of the emitted oscillation frequency, and 
much higher values may sustain too high 
a voltage in the modulator circuit. 

It is a fact, however, that sensitivity may 
be improved by using values more than 
0.05 meg., and up to 0.5 meg. have been 
tried. 

Third 2A7 Resistor 
The third resistor is 0.02 meg., and is 

not essential. Its purpose is to limit the 
voltage on the plate of the oscillator (Grid 
No. 2), in case any use different power 
transformer or filter capacity or otherwise 
introduce much more than the normal 230 
volts to the B plus feed to the tuner. If 
the voltage exceeds 250 volts the resistor 
will take care of dropping the excess. As 
it is, if 230 volts are fed, only a little more 
than 200 volts actually will be effective. 
Up to 250 volts are permissible for the 
2A7. 

The padding condenser is in lifted posi- 
tion (not grounded) as the sensitivity is 
somewhat greater that way. Moreover, the 
set screw is at a hot potential, and there- 
fore the padding is not as readily done. 
However, it is obvious that any driver, 
metal or insulated, will communicate hand 
capacity. Therefore adjust for maximum 
response. When the driver is removed vol- 
ume will decline sharply. This is due to 
capacity being less. Then increase the ca- 
pacity by small amounts (fractional turns 
of driver) until the previously noted volume 
level is duplicated. Note that the driver 
has to be removed from the pad each time 
the fractional turn is made. 

Squelch Circuit 
The intermediate stages are standard, ex- 

cept that the feed to the second detector 
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The Super Diamond 8, which has the tuner feeding a 2A3 output tube. Read the oscillator secondary as having 
a tap. 

set's volume control is put at minimum, as 
then no part of any signal is introduced 
into the grid circuit, and the only input 
is from pickup in the cathode circuit. 

The foregoing is common to the three 
circuits, since it is a discussion really of 
the same circuit. 

The Tuner 
The tuner has its own B supply, and 

since the B voltage at maximum would be 
too high, a voltage divider is used, and 
less than maximum is taken off for the 
B feed to the set. Thus 200 volts may be 
applied as maximum, with 100 for the r -f 
screens. It's enough if two i -f sreens 
take 50 volts. A multiple -tap voltage di- 
vider is used, and the taps are selected on 
the voltage basis. The low resistance taps 
are crowded closer together, the first few 
being 50 ohms each. For the 50 -volt tap 
somewhere around 200 ohms would be used, 
for the 100 -volt tap somewhere around 600 
ohms, and for the 200 -volt tap, somewhere 
around 1,000 ohms. 

The tuner output is through condensers, 
so that the output jack may be used with 
earphones, or for connection to a power 
pack that has its input at a positive B 
potential, without danger of a d -c short 
if the wrong one of the two jacks is picked 
up. Without the condenser on the grounded 
side this danger would exist. 

SB 

The tuner has no need for a 2.5 -volt 
power tube winding, so this winding is used 
for the detector. 

No hum results from the tuner, so any 
hum introduced would have to be cured 
in the place of origin, the power pack. 

8 -Tube Receiver 
The 8 -tube set is substantially the 7 -tube 

tuner, with added 2A3 output. Hence there 
are two stages of audio, one in the 55, 
the other in the 2A3. The coupling to 
the last tube is resistive, with a load re- 
sistor of 0.05 meg. in the plate circuit and 
a grid resistor of 5.0 meg. This high 
value of grid resistor is entirely suitable 
for this circuit, as there is no d anger of 
grid current in the power tube. The 2A3 
has a very small tendency to grid emission, 
as compared to pentode output tubes, and 
besides the applied voltage is 350 volts, and 
the bias is 60 volts. So also instead of 
a 3.5 -watt output we have a 5 -watt output. 
This has nothing to do with the quantity 
of sound which the set will produce but 
with the amount of power that the output 
stage will handle. The set has to put in 
enough to the power tube to enable that 
tube to be loaded up, if it is desired to 
load up the tube, although for home use 
3 watts are high, and 1 watt is nearer to 
what most persons find comfortable. 

The use of direct -coupled non -reactive 
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audio in the 55 results in a squelch circuit, 
that is, suppression of inter -channel "hash." 
When there is no signal, the condition when 
inter -channel noise arises, there is no volt- 
age drop in the 55 load resistor (0.6 meg, 
potentiometer), hence no bias on the 55, 
for signal voltage alone constitutes the bias 
Noise would result, only the 55 prevents 
hearing it, because the tube does not %amplify 
at zero bias. So at no signal there is no 
signal heard nor any interfering substitute 
for a signal. 

A radio frequency choke coil in the 
55 plate circuit is optional, but if included 
should be in a shield. Its value may be 30 
millihenries. The plate to cathode capacity 
is sufficient to complete the bypassing, and 
no additional condenser is needed, unless 
one encounters oscillation at the intermedi- 
ate level, whereupon a condenser of 0.00025 
mfd. may be put between plate of the 55 
and ground. Another aid, to be used only 
is such oscillation is present, is to put two 
small condensers from arm to one side 
and the other side of the potentiometer. 

Phonograph Connection 
All models have provision for a phono- 

graph pickup. The switch to cut out the 
pickup is on the front panel. The radio 
receiver is active while the pickup is used, 
as this is necessary for preservation of the 

(Continued on next page) 
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The same circuit as above, except that the 2B7 is used instead of the 55. See circuit of second tube from right. 
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The Super Diamond Tuner. This has the same "front end" as the Double Push -Pull and the 8 -tube models, 
but is intended to work into a power -pack. 

(Continued from preceding page) 
voltages, which otherwise would rise too 
high on the audio plates. However, the 
radio signal will not come through. 

The screen voltage for the tubes is taken 
from the bias voltage on the 2A3, as this 

is a sufficiently high voltage. In the 8 -tube 
model the speaker field is used as B supply 
choke, but the tuner B voltage is reduced 
still more through a 20,000 resistor of 0.02 
meg. (20,000 ohms), rating 5 watts, hence 
wire- wound. 

Built -in 116.25 kc Oscillator 
Optional in Push -Pull Set 

The standard chassis for the Double 
Push -Pull Super Diamond will accommodate 
twelve tubes, although the essential circuit 
comprises eleven tubes. The reason for the 
extra chassis hole is to accommodate a tube 
socket in case a 116.25 kc oscillator is to be 
built into the receiver. The object of such 
a built -in oscillator would be to line up the 
intermediates in the first place, and to act 
as a heterodyne oscillator for any frequency 
measurements the experimenter desires to 
make. 

The auxiliary oscillator comprises a 56 
used in grid current fashion, with usual grid 

stopping condenser and leak, in a Hartley 
circuit. A tapped honeycomb coil provides 
the inductance, while a small condenser helps 
determine the frequency. 

The coil- condenser system is factory -ad- 
justed, and will provide the correct frequen- 
cy when installed in this circuit, since the 
voltages and the tube constants are taken 
into account when the factory adjustment is 
made. Indeed, the coil and condenser are in 
an actually operating receiver just like the 
one diagramed, when the adjustment is 
made. 

It will no doubt surprise many to learn 

that the intermediate frequency oscillator 
may be used for other frequency adjustments. 

It is perfectly plain that it may be used 
for lining up the intermediate amplifier, and 
if modulation is desired, the leak value may 
be increased to such resistance as will give 
the desired note. Thus a leak of 5 to 10 
meg. will provide modulation. 

Since modulation is present, and the oscil- 
lator is generating 116.25 kc, harmonics 
are 232.5, 348.75, 465, 581.25, 697.5, 813.75, 
930, 1046.25, 1162.5, 1278.75, 1395 and 1511.25 
kc. 

This requires first that the intermediate 
be lined up as usual, and then that the 465 
kc oscillator be connected to the antenna 
post for the 1,395 and 581.25 test points. 
The other frequencies are handy for 
check -up and comparison. 

If a station is so weak it can scarcely be 
used, say, at 600 kc, by setting the 465 kc 
oscillator going, the intensity of the squeal 
will be great enough so that no difficulty 
should be experienced in lining up for the 
low radio frequency. 

2B7 Works Fine in Set; Directions for Real Results 
There is no substantial difference be- 

tween the 8 -tube and the 12 -11 -tube Su- 
per Diamonds as to sensitivity, but of 
course the power output that the larger 
set will handle is not within the capabili- 
ties of the smaller one. 

The sensitivity equality exists when 
the second detector -first audio amplifier 
is a 2B7, but so many experimenters have 
reported inability to get satisfactory re- 
sults from the 2B7 that the circuit is 
shown for both 55 and 2B7. The differ- 
ence between the two tubes is that the 
amplifier in the 55 is a low -mu triode, 
while that in the 2B7 is a very high mu 
pentode. 

Perhaps the reason why results have 
been poor for some who tried the 2B7 
in other circuits is that they have fol- 
lowed the tube manufacturers' data liter- 
ally. While information concerning new 
tubes in these days is much more in- 
timate and authentic than at any previous 
time, it is hard to say that the general 
rule applies strictly to the 2B7 informa- 
tion, since so many were unable to get 
much, if anything, out of the tube. 

However, as pointed out in these col- 

umns, soon after the tube was announced, 
the screen voltage must be low. The tube 
makers later conceded that point, and 
for 0.25 meg. plate load, 250 plate volts 
applied, 25 volts on the screen were 
recommended. However, in the present 
circuit, since if a tube doesn't work well 
the designer of the circuit rather than 
the maker of the tube hears about it, the 
load resistor is 0.1 meg., as it should be, 
and the screen voltage, screen to ground, 
is around 30 volts, or half the bias vol- 
tage on the power tube. This combina- 
tion not only works but it works with a 
beautiful vengeance. The force with 
which the low notes are pumped through 
will prove astonishing, for it is in this 
region that speakers are usually least 
sensitive, and the circuit frankly is 
strongly sensitive to low frequencies so 
that the inequalities of the speaker will 
be overcome in this sense. 

However, there is no use fooling 
around with the 2B7 tube unless you are 
content to introduce a large bypass ca- 
pacity in the screen circuit. From a view 
of the diagram it is plain that the power 
tube's biasing resistor consists of 1,550 

ohms, comprised of two 775 -ohm re- 
sistors in series. Across the 1,550 ohms 
are 20 mfd., and across the 775 ohms be- 
tween ground and around 30 volts posi- 
tive, are 20 mfd. more. Since the signal 
constitutes the bias on the amplifier pen- 
tode, and the bias must be subtracted 
from a total voltage in circuit, assum- 
ing that the average value of bias is 
1 volt, the screen voltage that reads 30 
is actually 29 volts. But the plate load 
resistor is 0.1 meg., intead of 0.25 meg., 
and what a difference that seemingly 
small change makes! 

Since th 2B7 at 1 volt input will 
deliver an output voltage of some 40 
volts, and the bias on the power tube is 
around 60 volts, it can be realized that 
the 2B7 is worked well within limits. 

The power tube is safeguarding from 
overloading by the automatic volume con- 
trol. Except for a particularly strong 
local, the detector input voltage will not 
exceed 1 volt practically, and if it ex- 
ceeds it by much in this example, maxi- 
mum volume is obtained with manual 
volume control slightly retarded, to avoid 
over -bias. 
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AN S -W UNIVERSAL 
Some Improvements Noted in Recent Design 

By M. K. Baker 
Alan Radio Company 

SINCE the presentation of the data on 
the original Alan Prizewinner in RADIO 
Wocun, changes have been incorporated 

in the circuit which improve considerably 
the performance of the receiver. One change 
which has greatly improved the sensitivity 
of the circuit is the use of a 77 tube in the 
detector in place of the 78. Another change, 
necessitated by the change of the detector 
tube, is the introduction of a 60,000 -ohm 
fixed resistor, in place of one of 100,000 
ohms, between the high voltage and the 
screen voltage potentiometer. This provides 
for better control of the screen voltage for 
maximum detecting efficiency. 

An improved potentiometer for controlling 
the regeneration has also been introduced. 
It is of the so- called silver contact type, and 
it is absolutely noiseless in its operation. 
This is an essential feature in a regenerative 
circuit, especially one designed for short 
waves. The potentiometer used for controll- 
ing the regeneration is smooth in its action 
and it makes possible to extract the highest 
possible sensitivity out of the set. This ap- 
plies to all the frequency ranges covered by 
the tuner. 

Tunable Hum 
Tunable hum appeared in certain models 

of this circuit, and this was most trouble- 
some in the 49 to 29 meter region. This 
difficulty was eliminated completely by put- 
ting a 0.01 mfd. condenser across the line 
and by rearranging the parts on the chassis. 
The condenser in question is shown con- 
nected between ground and the anodes of 
the 25Z5. The hum apparently resulted from 
modulation of signal frequencies coming in 
over the line and mixing with the hum on 
the line in the rectifier. The condenser, of 
course, prevents any signal frequencies from 
getting into the circuit from the B supply. 
The rearrangement of the parts that was 
most effective in eliminating tunable hum 
was placing the plug -in coils as far as pos- 
sible from the filter chokes. A new chassis 
was designed to take advantage of this fact. 
The net result of the use of the by -pass 
condenser and the new placement of the 
parts was that no tunable hum resulting on 
any of the frequency ranges even when the 
regeneration is maximum. 

Dial Light Provision 
Provision has been made for a dial light 

by connecting the light across a portion of 
the filament ballast resistance. This resist- 
ance is tapped at a point 30 ohms from one 
end, and the pilot light is connected across 
this small portion. 

The ballast resistor has been increased in 
size, although not in resistance value. This 
was done to insure better radiation of heat 
and thus to keep the temperature at a lower 
value. Moreover, holes have been punched 
in the chassis in order to improve the ven- 
tilation of the circuit. 

Another and important change in the dr- 
cuit is the inclusion of a special harness for 
converting the circuit to battery operation. 
This makes the set truly universal, for it is 
not only adaptable to a -c and d -c lines but 
also to batteries. When the set is to be 
operated on batteries the 25Z5 is removed. 
for it is not needed, and the 43 is replaced 
by a 41. After that change the battery 
harness is connected according to the color 
code on the drawing. That puts the fila- 
ments of the two remaining tubes in parallel 
so that they can be operated on 6 volts for 
the heaters and a high voltage battery for 
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FIG. 1 

The circuit diagram of the improved Prizewinner short -wave receiver. 

LIST OF PARTS 
Coils 
One set of Prizewinner Octoform coils, 

space wound, and covering range from 
15 to 200 meters 

One Prizewinner audio impedance 
One Prizewinner 25- henry, 350 -ohm filter 

choke 
One Prizewinner 15- henry, 110 -ohm filter 

choke 
Condensers 
One 165 mmfd. Prizewinner variable con- 

denser 
One 40 mmfd. antenna trimmer, Hammar- 

lund 
One 0.0001 mfd. mica condenser 
One 0.0002 mfd. mica condenser 
Three 0.01 mfd. pigtail condensers 
One 0.5 mfd., 200 -volt, pigtail condensers 
One 16 mfd. electrolytic condensers, Prize- 

winner 
Two 8 mfd., 200 -volt, electrolytic condensers, 

Prizewinner 
One 10 mfd., 25 -volt, electrolytic condenser, 

Prizewinner 
Resistors 
One Prizewinner grid leak 

One 60,000 -ohm resistor, one watt 
One 250,000 -ohm resistor, % watt 
One Prizewinner series filament resistor for 

pilot light 
One 50,000 -ohm, silver contact, noiseless po- 

tentiometer 
Other Requirements 
One stamped chassis for improved Prize- 

winner 
One metal cabinet for improved Prizewinner 
One dial and escutcheon 
One 77 wafer socket 
One 43 wafer socket 
One 25Z5 wafer socket 
One coil wafer socket 
One special terminal strip 
One speaker, dynamic or magnetic 
One grid clip 
One pilot light socket 
One on -off switch 
One line chord 
One 25Z5 tube 
One 43 tube 
One 77 tube 
One 60 pilot light 
Two binding posts for antenna and ground 

connections. 

the B supply. This should have a voltage 
of 135 volts. 

The 625 -ohm bias resistor serves for bias 
regardless of whether a 43 or a 41 is used 
as these tubes are practically identical except 

for the filament requirements. 
The receiver has been improved further 

by the use of space wound Octo -form coils 
of much larger diameter. This is an im- 

(Continued on next page) 
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RESULTS ON LINE D.C. 
With an All-Wave Super 

By Jack Tully 

H ERE is an all -wave superhetero- 
dyne designed and built by Mr. W. 
E. Smith, Oak Forest, Ill. It con- 

tains eight tubes and is d -c operated. A 
set of this type should bring in the sta- 
tions from afar, and we have Mr. Smith's 

assurance that it does what it should, 
and that it does it remarkably well. 

Just how far is it from Geneva, Switz- 
erland, to Oak Forest, Ill., as an aviator 
flies it when he does not do any un- 
scheduled tail spins? We cannot say off 

AC, DC SHORT -WAVE SET 
(Continued from preceding page) 

portant feature because the effectiveness of 
a short wave receiver is directly proportion- 
al to the "goodness" of the coils. Using 
larger diameter permits the use of heavier 
wire, which increases the efficiency of the 

coils by reducing the radio frequency re- 
sistance. Space winding is also effective in 
reducing high frequency resistance and thus 
in increasing the response due to a given 
signal. The increase in sensitivity due to 

(Continued on page 17) 
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FIG. 2 
Picture diagram of the wiring. 
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hand and we have no globe at hand to 
measure the distance, nor the geograph- 
ical co- ordinates of the two places to 
compute the distance. It is a long dis- 
tance even by the great circle route a 
radio wave takes. 

The point about this is that Mr. Smith, 
using this set, listened to a broadcast 
from Geneva in the Illinois city. Before 
those waves reached Oak Forest they 
had to cross France, Holland, England, 
the ocean, Greenland, some more water, 
a great part of Canada and a part of 
United States. Perhaps this does not 
trace a true great circle route, but it 
gives the general course. When they got 
to Oak Forest they were still plenty 
strong for this receiver. 

A Comparison 
The National Broadcasting Company 

rebroadcast the same program over sev- 
eral American stations, and the designer 
also received the same signals from one 
of the Chicago high -power stations with 
another receiver. The results were better 
with the short -wave set and the direct 
pick -up. But this is not all, for Mr. Smith 
has received other long distance stations 
with it. 

There are several features about this 
set that deserve special attention. One 
is the treatment of the heater circuit. 
Note that the two 48s, which draw 0.4 
ampere at 30 volts each, are on one cir- 
cuit, with a separate ballast resistor, and 
that the other tubes,- which draw 0.3 
ampere at 6.3 volts each, are on another. 
This arrangement eliminates the shunt re- 
sistance that must be used to equalize the 
currents when 0.4 and 0.3 ampere tubes 
are connected in the same series. While 
this takes a little more power from the 
line it is a safer arrangement in that 
there is nothing to burn up in case one 
of the tubes should burn out or should 
be taken out of the socket while the 
power is on. It does not require the use 
of more parts, only a different wattage 
of one of the resistors. 
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Methods of Tracking Down and Eliminating 

R -F INTERFERENCE 
ANr. 

2L 

-SET 
ANT. 
POST 

2L 

GNP, 

FIG. 1 

A section of high pass fil- 
ter with mid -shunt ter- 
mination that may be 
used for excluding low 
frequency disturbances 

from a receiver. 

ANT. 

By Brunsten Brunn 

2 

ND 

FIG. 2 
This is the same filter as 
in Fig. 1 except that its 
termination is mid- series. 
The L's and the C's have 
the same values in the 

two. 

IN CERTAIN localities there are inter - 
ferences with radio reception that are 
extremely annoying, and at times are 

very difficult to eliminate. In most in- 
stances the sources of interference are local 
for a very short distance away another 
receiver will operate without the difficulty. 

The difficulty of elimination is usually 
due to the fact that the disturbances do 
not occur at any particular frequency, but 
are of the nature of spark signals which set 
up oscillations in the tuned circuit of the 
receiver regardless of the frequency. How- 
ever, sometimes it is noted that at certain 
settings of the tuning condensers the noise 
is stronger than at others, decreasing in 
intensity either side of the frequencies at 
which they occur most strongly. In other 
cases the desired signals will come in clearly 
at one end of the dial, but the strength of 
the interference increases as the dial is 
turned. There is no maximum in the strict 
sense although the disturbance is strongest 
at one extreme setting. 

Harmonics 
When there are several maxima the diffi- 

culty is usually due to a spark which sets 
up a fundamental and many harmonics in 
some chance tuned circuit. The maxima are 
the frequencies of the harmonics. If these 
are close together, the fundamental is com- 
paratively low but if they are far apart, 
or if there is only one distinct maximum 
on the tuning range, the fundamental is 
comparable with the frequency tuned in. 
If the disturbance increases as the con- 
denser is turned toward the lower broad- 
cast frequencies, there is a fundamental or 
a harmonic of it just below the range of 
the tuner. If the disturbance increases as 
the condenser is turned in the opposite di- 
rection, there is a fundamental or a harmonic 
of it just above the range of the tuner. 

Unless the tuner is extremely sharp there 
is no point at which the disturbance ceases 
entirely, due to shock excitation of the cir- 
cuits. In many instances there is no prac- 
tical selectivity that will be high enough 
entirely to suppress the disturbance between 
the maxima. It is because of the failure 
of reasonably selective circuits to suppress 
this disturbance that it is so annoying and 
difficult to remove. 

The disturbances may enter the receiver 
in many different ways. It may get into 
the circuit by way of the power supply, 
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FIG. 3 
A section of low pass fil- 
ter with mid -shunt ter- 
mination that can be used 
for excluding high fre- 
quency disturbances from 

a receiver. 

reasonable values of by -pass condensers are 
employed. But this possibility must be 
reckoned with in tracing down the noise. 

The most likely entrance of the noise is 
the antenna. That will be the open door 
if the noise consists_ of radio frequency dis- 
turbances. 

Finding the Entrance 
It is comparatively easy to determine 

whether the disturbance enters the receiver 
by way of the antenna or by some other 
route. If the noise disappears when the 
antenna is removed, or when it is shorted 
to ground, it is reasonably certain that the 
noise gets in by that route. If at the same 
time the primary of the power supply is 
shunted by a condenser of about 1 mfd. and 
there is no change in the intensity of the 
disturbance it is still more certain that the 
noise gets in by way of the antenna. 

There is a possibility that the noise will 
originate in the receiver itself. There may 
be occasional sparks between two adjacent 
conductors when the voltage becomes ex- 
cessive. These may, for example, occur 
in condensers, both dry and electrolytic, and 
they may also occur in transformers. Re- 
sistors have also been known to cause a 
good deal of trouble. 

If the noise originates in the set, it will 
remain when the antenna is shorted or re- 
moved. 

Filtering 
Let us suppose that the noise comes in 

by way of the antenna and that it occurs 
mainly on a frequency lower than the low- 
est frequency to which the receiver tunes. 
It is then possible to receive some relief 
by inserting a high pass filter between the 
antenna and the receiver. This filter should 
be shielded except for the two input leads. 
It should be arranged so that it passes all 
frequencies higher than the lowest frequency 
to be received and so that it suppresses all 
frequencies below. For example, if the 
receiver is for broadcast reception the cut- 
off frequency might be placed at 500 kc, 
or at 525 kc if necessary. In Fig. 1 is a 
typical high pass filter of the simplest type. 
The cut -off frequency of this filter is de- 
termined by f - %r(LC %, in which C is 
the capacity in series with the line and L 
is the shunt element. 

In Fig. 2 is the same high pass filter with 
different termination. The cut -off frequency 
is the game aq in the nrecedine. Of the 

FIG. 4 
This is the same filter as 
in Fig. 3 except that it 
has mid - series termina- 
tion. The L's and the C's 
have the same values in 

these two. 

two, the one in Fig. 2 is probably the more 
easily constructed. 

If these filters are to do the work expected 
they must be terminated correctly. But 
doing this properly is quite a problem in 
view of the fact that both the impedance 
and the input impedance of the set are 
unknown. If the cut -off frequency is not too 
close to the lowest frequency to be re- 
ceived, the terminal resistances should be 
equal to (L /C)1/2, for this is the character- 
istic impedance of the filter for high 
frequencies. Even the impedances connected 
to the filter are not equal to the charac- 
teristic impedance the filter will discriminate 
against the low frequencies. 

Stopping the Highs 
If the disturbance comes in on a frequency 

higher than the highest frequency covered 
by the tuner of the receiver, some relief 
may be had by inserting a low pass filter 
between the antenna and the set. A simple 
low pass filter corresponding to the one in 
Fig. 1 is shown in Fig. 3, and another low 
pass filter corresponding to Fig. 2 is shown 
in Fig. 4. 

The cut -off frequency of this simple low 
pass filter is determined by 1 /r(LC)4, and 
the characteristic impedance well below the 
cut -off frequency is (LC) %. 

The general idea of these filters is that 
a condenser connected across the line will 
prevent the highs from passing on and a 
choke in series with the lines will have 
the same effect. A condenser in series with 
the line will let the high frequencies pass 
and a choke across the line will prevent 
them from attenuating. The high pass and 
the low pass filters are exact opposites in 
respect to the series and shunt elements. 

Filtering the Line 
When the noise enters the set by way of 

the power transformer, the primary may be 
filtered as shown in Fig. 5. Each of the 
condensers C may have a value of 1 mfd. 
and each choke L a value of one millihenry. 
It is essential that these coils be wound 
with wire that will carry all the primary 
current, which for an average radio set 
may amount to half an ampere, or more. 
If the wire be chosen so that it will safely 
carry one ampere there is ample margin. 
This would call for No. 20 wire or heavier. 
Just what a given wire will carry depends 

(Continued on next Noe) 
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FIG. 5 
When the disturbances 
come in over the power 
line a filter of this type 
will help to exclude the 

noise. 

(Continued from Preceding page) 
on the manner in which it is wound, because 
if it is wound closely in many layers there 
is less chance for the heat to escape and 
therefore the wire heats up more. 

Two condensers of equal, connected in 
series, the common side grounded. Thus 
it makes no difference how the plug is in- 
serted into the socket. Grounding of the 
core and frame of the power transformer 
helps, but grounding of the transformer is 
usually done automatically when the trans- 
former is mounted on the metal chassis. 

Curing Trouble at Source 
Sometimes it is impossible to exclude the 

noise entirely by treatment of the receiver. 
In such cases it is necessary to trace the 
source of the disturbance and to eliminate 
it there. In nearly all cases the trouble 
is some kind of sparking at a make and 
break point of a circuit. There may be a 
relay, a sliding contact on an elevator, a 
commutator on a motor or generator, a sign 
flasher, or just a fault in an electrical 
line. There are literally millions of pos- 
sible sources. One unusual source of dis- 
turbance reported was a transmission belt 
running over wooden pulleys. Friction gen- 
erated static electricity and this was dis- 
charged at regular intervals. 

The source of the disturbance can often 
be traced by noticing the frequency of the 
sparks, when it does have a regular period 
of recurrence. This may then be com- 
pared with various electrical devices in the 
neighborhood. There may, for example, be 
a sign flasher close by. By noting whether 
there is a relationship between the noise 
in the radio set and the frequency of the 
flashing, the sign may either be convicted 
on circumstantial evidence or be acquitted 
of blame. A stop watch will aid in this 
a good deal, but the check can be made 
with an ordinary watch. Sometimes a 
rhythmic noise or vibration may be heard 
in a building. If there is a relation between 
this noise and the noise in the set, there 
is reason for closer investigation. 

In establishing a relation it is important 
to note at what time of the day the noise 
appears. If the noise appears in the day 
time only it is not likely that a sign is 
responsible. Likewise, if the noise does 
not happen during business hours, many 
devices are eliminated by that fact. For 
example, if there is a dentist or doctor next 
door who operates an X -ray machine, this 
cannot be responsible if the noise occurs 
when the doctor is not in his office. Tracing 
down a source of interference, therefore, is 
a matter of thinking and deduction. 

Use of Direction Finder 
When the above methods fail to point to 

the source of the disturbance, a direction 
finding radio receiver can be employed for 
tracing it down. A suitable circuit is that 
shown in Fig. 6, which is just a one -tube 
regenerative receiver provided with a loop 
for tuning inductance instead of a small coil. 

O. 000! 
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FIG. 6 
A portable one -tube, re- 
generative, loop - operated 
receiver of this kind is 
useful in tracing down 
the source of interference. 

This loop should be constructed so that it 
can easily be varied by means of taps, be- 
cause the noise may be strongest on any 
frequency, and the tuner should be such 
that as wide a range as practicable can be 
covered. Suitable values for other parts 
of the circuit are given. The source of 
filament voltage may be two No. 6 dry 
cells connected in series. The 30 -ohm rheo- 
stat can be used not only for the purpose 
of taking up the excess voltage but also for 
controlling the regeneration. 

The main control of the regeneration is 
the 350 mmfd. condenser in the plate cir- 
cuit. The degree of regeneration also de- 
pends on the position of the filament tap 
on the loop. For the best results the tap 
should be slightly nearer the plate than 
the grid, but the two regeneration controls 
are sufficient to control it even if the tap 
is placed at the center of the loop. 

The actual size of the loon is of little 
importance, but it should not be smaller 
than 18 inches square or 18 inches in di- 
ameter. This size is convenient in carrying 
around. 

Walking to the Source 
When the interference is heard in the 

receiver it will be found that the intensity 
varies with the direction the loop points. 
If the plate of the loop passes through the 
source the signals are loudest. The signal 
disappears when the loop is at right angles 
to the direction from which the disturbance 
comes. Hence it is only necessary to turn 
the loop so that the noise is strongest and 
then walk in that direction. It is possible 
that this will lead directly away from the 
source, but this will soon be discovered 
because the signal will decrease in intensity. 

It may be that it will be difficult at times 
to walk in the direction of the source, espe- 
cially when the disturbance is inside a build- 
ing. Observations can then be taken at 
different points, noting the direction at each 
place. All the observations will point to 
one location, which is the center of the 
noise. 

It may occur that the source appears 
to be something that cannot possibly be 
the original source. For example, the loop 
might points unmistakably to a transmission 
line. In that case the line acts as a con- 
ductor and as a radiating antenna. The 
actual source of the trouble is then a ma- 
chine of some kind operated on that line. 

Treating the Source 
When the spark gap has been located, it 

is necessary to treat it so that the spark 
shall cease, or so that the radiating due to 
it will stop. The usual spark killer is a 
condenser in series with a resistance con- 
nected across the gap. O condenser of from 
0.1 to 1 mfd. may be required in series 
with a resistance of from 50 to 500 ohms. 
The spark killer will be most effective when 
the resistance and the capacity are "tuned" 
to the frequency of the sparking. What 
the best combination will be is best deter- 

mined by experiment, for no two cases will 
be exactly alike. However, the choice of 
resistance and capacity is not at all critical. 

In selecting the condenser it is of utmost 
importance to select one that has a safe 
voltage rating. The voltage across the spark 
gap may be around 110 volts, but allowance 
must be made for much higher voltages, say 
four times as high as the mean voltage. 

QUESTIONS ANSWERED 
Hum in Audio Amplifiers 

MY receiver hums a great deal and I 
have been unable to trace the cause of it so 
far. The output tube is a 2A3 and this is pre- 
ceded by a resistance coupled amplifier, a 
56, which in turn is preceded by a 55 de- 
tector- amplifier. I have tried to improve the 
filtering but this does not seem to do any 
good. Please suggest something that might 
be the cause, and the remedy for it. -E. W. 
R., Reading, Pa. 

All we can do with such meagre informa- 
tion is to guess as to the possible cause. 
Our guess is that the 2A3 is causing the 
trouble. If you replace this tube with a 
heater type power tube your trouble may 
cease. If this is not practical you might 
try balancing the circuit better in respect 
to the filament. If you have a centertap on 
the filament winding serving the tube, try 
a centertapped resistor in place of it. The 
tap on the winding may not be at the center. 
There is a better chance of getting at the 
exact center by means of a centertapped re- 
sistor. One of 30 ohms should be right. If 
this does not remove the hum you might try 
a resistor with a moveable tap. Somewhere 
there should be a point at which the hum is 
minimum, and at that point it may be so 
low that you cannot hear it at all. 

* * * 

Voltage Doubling Detector 
IN THE April 1st issue of Radio World 

you had a voltage doubling detector work- 
ing into a push -pull resistance coupled am- 
plifier. Would it not be possible to use the 
same detector circuit with a 25Z5 instead of 
two 37 tubes ? If so, will you kindly show 
the circuit diagram ?-F. T., Portchester, 
N. Y. 

Use the same circuit and treat the two 
parts of the 25Z5 as the two 37s are treated 
in the diagram referred to. The grids in 
the 37s take the place of the anodes in the 
25Z5. The connections of the 25Z5 are 
shown on the next page in the same issue. 
See Fig. 4. 

* * * 

Short Wave Superheterodynes 
THERE have been very few short -wave 

superheterodynes described, yet it seems to 
me that this type of receiver would be more 
suitable for short waves than for broadcast 
waves, and now there is hardly any broad- 
cast receiver that is not a superheterodyne. 
There must be some reason why the super- 
heterodyne is not used more for short waves. 
What is against it ?-W. E. W., New York, 
N. Y. 

Perhaps the main reason is economic. 
Most people who buy short -wave equipment 
do so for the first time just to see what 
there is in short -wave reception. They do 
not wish to spend a great deal of money 
until they are sure that the outlay will be 
worth while. Hence they buy the cheapest 
short -wave receiver that they can get and 
with which they are reasonably sure that 
they will get something. There are other 
reasons. One is the noise that a superhetero- 
dyne brings in on weak signals -and most 
short -wave signals from the other side of 
the world are weak. There are also techni- 
cal reasons why superheterodynes are not 
used on the ultra -high radio frequencies. 
Transmitting stations are not constant in 
frequency on the very short waves. Neither 
are the oscillators used in receivers con- 
stant. For satisfactory reception of the 
ultra -high frequencies it is essential that 
both oscillators be constant in frequency be- 
cause the intermediate frequency must be 
constant if it is to get through the inter- 
mediate frequency amplifier and tuner. 
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SMALL RESISTANCES 
Measured with an Existing Ohmmeter 

By Einar Andrews 

S 
MALL values of resistances are not 
easily measured by emans of ordinary 
ohmmeters because they produce such 

a small change in the deflection. However, 
there is a very simple way by which small 
resistance can be measured, with a little 
computation. We owe this method to Mr. 
Alan Mannion. 

Let Fig. 1 be the circuit of the ohmmeter. 
For the moment assume that Rx is not con- 
nected. Then E is the battery built into 
the instrument and R is the external re- 
sistance that is always adjusted so that the 
deflection is full scale when the terminals 
X for the unknown resistance are short 
circuited. For the present use of the ohm- 
meter short circuit these terminals and ad- 
just R, by means of the small rheostat in 
series with the larger resistance, until the 
scale reads full deflection. 

Now suppose we connect an external re- 
sistance Rx across the meter as shown. 
This will take some of the current that 
previously went to the meter and the read- 
ing will decrease. Let I be the full scale de- 
flection of the meter and I. the deflection 
when Rx is connected across the meter 
terminals. Under these conditions it can 
be shown that Rx(I /Im -1) = RR,/ 
(R+Rm), in which Rm is the internal re- 
sistance of the meter. From this equation 
the value of Rx can be computed very 
easily. 

Range of Meter 
The range of this modification of the 

ohmmeters covers those resistances which the 
original ohmmeter cannot measure accurate- 
ly. Let us take an example to find out 
what the lowest resistance is that can be 
measured. Let us assume that the meter 
has an internal resistance of 27 ohms, that 
the battery in series with the circuit has a 
voltage of 1.5 volts and that the meter 
is a 0 -1 milliammeter. Then the value 
of R is 1,500 ohms. The right hand mem- 
ber of the equation is then 26.5 ohms. The 
lowest deflection that can be read on the 
meter is about 1/40 of the scale of 100. 
Therefore the largest value of I /Im is 40 
and the coefficient of Rx is 39. Therefore 
Rx = 0.68 ohm. Such a low resistance 
would not have made any visible deflection 
on the meter with the ordinary use of 
the ohmmeter. 

Let us take another example. Suppose the 
meter reading when Rx is connected is 
just one half scale. The I /Im equals 2 and 
the coefficient of Rx is unity. Therefore 
the value of the resistance is 26.5 ohms. 
It is quite possible to read the deflection 
when it is within 1/40 of full scale. What 
is the value of the resistance Rx in that 
case? The value of I /I. is 100/97.5 and the 
coefficient of Rx is 0.02565. Hence the 
value of Rx is 1,035 ohms. This value 
of resistance can also be measured accurate- 
ly with the ordinary use of the meter. As 
a check a resistance can be measured by 
both methods. Of course, they should agree. 

Approximate Formula 
It will be observed that the value of 

R. is very small compared with R. In 
the assumed case, which is taken from a 
typical ohmmeter, Rm is 1.8 per cent of the 
external ohmmeter resistance. Hency only 
a slight error is committed if Rm is neglected 
compared with R. When this is done the 
formula reduces to the much simpler form 
Rx (I /Im -1) = Rm. The error committed 
by using this formula is constant and is 
only 1.8 per cent. The result is too large 
by this amount. 

FIG. 1 

This illustrates a way of measuring very small resistance with the aid 
of an ordinary ohmmeter. The internal resistance of the meter is supposed 

to be known accurately. 

A knowledge of R. is essential for all 
resistances are measured in terms of it. 
This resistance is usually stated on the dial 
of the meter. If it is not given, it becomes 
necessary to measure it, or to find out its 
value from the manufacturer. 

An easy way to measure it is to reverse 
the formula, connecting a known resistance 
of about 25 ohms in the position Rx. In 
that case, however, it is necessary to know 
the value of R for it might appreciably 
affect the value of the measured resistance 
of Rm. R is known if the voltage E is 
known and the sensitivity of the meter. 
For example, if the sensitivity of the meter 
is 0 -1 milliamperes, which is the most likely 
value in a good ohmmeter, R will be 1,000 
ohms for each volt in the battery. There- 
fore, when the voltage is 1.5 volts, the 
resistance is 1,500 ohms. If the voltage is 
3 volts, the value of R is 3,000 ohms. 

To illustrate the reverse use of the form- 
ula suppose that the value of R is 1,500 
ohms and that an external resistance of 
just 25 ohms gives a deflection of 0.4 of 
full scale. Then I /Im is 2.5 and the co- 
efficient of Rx is 1.5. Hence we have 
25 x 1.5= 1,500Rm /(1.500 + R. ). which gives 
R,,, = 38.4 ohms. There may n of be such 
a meter but it illustrates the method of 
arriving at the resistance of any meter. 

Increasing Accuracy 
Since R is directly proportional to the 

voltage of the battery for any given meter, 
and since the accuracy is increased when 
R is large, when Rm is neglected in com- 
parison with R, it is obviously desirable 
to use a higher voltage. This, of course, 
makes it more difficult to measure accu- 
rately small resistance with the regular con- 
nection of the meter, but this is offset by 
the fact that small resistance may be meas- 
ured more easily with sufficient accuracy by 
the shunt method. This is not of particular 
interest in a ready made ohmmeter, but it 
is for those who assemble their own, who 
can select any value of voltage and hence 
any value of the resistance R. 

This shunt method of measuring small 
resistance with an ohmmeter is particularly 
convenient in that it is applicable to any 
instrument, for all that is necessary is to 
connect the unknown resistance across the 
meter. In some instances it may be that 
both sides of the meter are not available. 
but one side always is, for it is connected 
to one of the X terminals. In any case, 
however, it is easy to reach both- sides. 

INTIMATE ASIDES 
The Neil Sisters, Blondes in Blues, 

heard each Friday night with Phil Baker 
the Armour Jester, tried to improve the 
food which was being dished out to a 
gang of threshers, while they were visit- 
ing an uncle of theirs in Wyoming. The 
first meal they tried to serve the boys 
consisted of many fancy dishes. The 
threshers took one look at the food and 
fled forty miles to the nearest town and 
food they could recognize. The next 
meal served at the ranch consisted of 
ham and eggs. 

* * * 

If Jimmy Melton's guests compliment 
him upon his cook's skill, the tenor can 
afford to smile, for Melton himself often 
wields the skillet and turns the roast at 
dinner in his New York apartment. Some 
of Melton's favorite dishes which he pre- 
pares for guests include spaghetti (Mel- 
ton style), poulet flambee a la broche, 
spoon bread and sausage. 

Melton obtained some of his recipes 
from famous European chefs and others 
are of his own concoction. 

* * * 

Although it was only twenty minutes 
before he was to go on the air, Will 
Rogers was seen strolling along Fifth 
Avenue, his hands in his pockets, his hat 
tilted back, as though he had an hour or 
more to kill. Hundreds of Sunday night 
strollers along upper Fifth Avenue in 
the vicinity of the NBC studios were 
unaware of Rogers' presence as he gazed 
into shop windows. It was five minutes 
before broadcasting time when Rogers 
showed up at the entrance to the studio 
where he was to appear. He had no 
notes, but he had purchased an alarm 
clock of generous size so that when the 
alarm went off he would know it was 
time to stop talking. However, Rogers 
beat the clock to the end of his talk and 
the audience, both visible and invisible, 
did not hear it ring. But it was properly 
set and ready in case he ran over. He 
set it on a music rack directly in front 
of him. 

* * * 

The formal musical education of Wal- 
ter Payne, of Don Bestor's orchestra, was 
limited to six months study of the viola. 
But Walter has played first saxophone 
for three years with Don's band and at 
one tinte had thirty saxophone pupils. 
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AIR CONDENSERS IN 
AFEW weeks ago there appeared 

in RADIO WORLD, several para- 
graphs on the new Hammarlund 

"Air- Tuned" Intermediate Frequency 
Transformer and Os cillator units. 

The effectiveness of these "Air- tuned" 
units was so striking under stringent 
tests made by the Hammarlund engineer- 
ing department as well as by one of the 
largest high frequency laboratories in the 
world, that arrangements were made to 
incorporate them in the new Comet re- 
ceivers. 

In this article complete details on the 
Comet "Pro" using the "Air- tuned" units 
and other special features, are presented. 

The Comet "Pro" is a high frequency 
superheterodyne receiver designed to meet 
the exacting demands of professional op- 
erators and advanced amateurs interested 
in the reception of both code and voice 
radio signals in the frequency range from 
20,000 kc. to 1200 kc. In addition, it is 
suitable for various kinds of experimental 
and research work involving frequencies 
in that range where high sensitivity, low 
noise level, and great selectivity are im- 
portant. 

Interchangeable plug -in coils are used 
to shift from one frequency range to an- 
other. Two coils, one OSC and one 
W.L., constitute a set, and the tuning 
condensers are of such siz that each set 
of coils covers a frequency range of ap- 
proximately two to one. To provide 
ample overlap four sets of coils are used 
to cover the range from 15 to 250 meters. 
The coils are wound on extruded Iso- 
lantite forms lI /" in diameter. This re- 
sults in high electrical efficiency and also 
great mechanical stability, which aids ma- 
terially in maintaining dial calibrations. 

The coils plug into special extruded 
Isolanite sockets with double grip clips 
which make contact to opposite sides of 
each coil prong, insuring reliable elec- 
trical connection with consequent free- 
dom from noise due to variations in con- 
tact resistance. Any variation in resis- 
tance at these coil terminals would modu- 
late the incoming signal carrier. Since 
these coil terminals are really the in put 
to the receiver, any modulation at this 
point would be amplified by all succeed- 
ing stages resulting in serious noise in 
the output circuit. For this reason all 
switches or other sources of variable con- 
tact resistance have been avoided in the 
design of this receiver. Both OSC and 
W.L. coils are completely shielded in 
separate shield cans. The covers of these 
shields are readily removable to facilitate 
changing from one frequency range to 
another. The use of these coil shields 
eliminates all electro- magnetic coupling 
between OSC and W.L. coils as well as 
direct pickup from stray fields of any 
kind. 

Band - Spread Feature 
The arrangement of the tuning con- 

densers is interesting and unique. The 
fundamental circuit is designed primarily 
to give a band- spreading action on the 
four amateur bands of 20, 40, 80, and 
160 meters. The same effect is obtainable 
throughout the entire range from 15 to 
250 meters (20,000 to 1200 kc.) Conden- 
sers of 138 mmfd. each, constitute tank 
condensers and are individually controlled 
by separate vernier dials, one at left 
center and one at right center of the 
panel. By means of these two condensers, 
together with the appropriate set of coils, 
the receiver may be tuned to any fre- 
quency within its range. After this has 
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been done, the main tuning dial, will 
provide substantially true single control 
over a relatively narrow band of fre- 
quencies. If the main dial is set at 50 
when the adjustment of the two tank 
condensers is made, approximately half 
of the spread band will be above and the 
other half below the mean frequency de- 
termined by the choice of coils and the 
setting of the two tank condensers. If 
the main dial is at zero when the tank 
condensers are adjusted the entire spread 
band will be above that frequency. Con- 
versely, setting the band with the main 
dail at 100 will throw the spread band 
on the lower frequency side. The dials 
on the two tank condensers are finely and 
accurately calibrated to facilitate precise 
logging. 

While calibration curves are furnished 
with each receiver, the operator should 
make an accurate calibration of his own 
receiver by means of standard frequency 
signals, certain stations known to be 
well controlled, etc. Very precise du- 
plication of band settings can be made 
by logging a few "key" stations in or 
near a desired frequency band. The sta- 
tions chosen as "key" stations should be 
of known frequency stability, and more- 
over should operate on fairly continuous 
schedules. Suppose, for example, station 
XYZ meets the above requirements and 
is selected as a "key" station for the 
14 megacycle amateur band extending 
from 14 to 14.4 megacycles. After setting 
the tank condensers (with main dial at 

50) as near as possible to 142 megacycles, 
let us assume that station XYZ is found 
at 7 on the main dial. The settings of 
both tank condensers and main dial for 
station XYZ should now be recorded. To 
reset the receiver at any subsequent time 
to exactly that same band, the tank con 
densers should be set as logged and t 
main dial set at 7. If station XYZ 
heard (which is not very probable) a 
well and good. If not, a slight readjust- 
ment of the tank condensers will bring it 
in if it is on the air, after which the band 
setting of the receiver will be exactly the 
same as on the previous occasion when 
the original logging of station XYZ was 
made. 

Spread at Higher Frequencies 
This type of band spreading circuit 

necessarily results in a non -uniform band 
width at various frequencies, and this 
fact should be taken into consideration 
by the operator. At 20 megacycles the 
band is approximately 1500 kc. wide and 
narrows to 300 kc. wide at 10 megacycles 
(using the "AA" coils). With the "BB" 
coils the band width is 1000 kc. at 10 mc. 
and 150 kc. wide at 5 mc. The band 
spreading on these two ranges is accom- 
plished by 12.5 mmfd. condensers on the 
main tuning dial. These condensers alone 
are inadequate for proper band width in 
the 5 mc. to 1.5 mc. range covered by 
the "CC" and "DD" coils. In this range 
29 mmfd. condensers are connected into 
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the circuit also. However, no switch is 
necessary, as this additional connection 
is automatically made when the "CC" 
and "DD" coils are in serted in their 
sockets. The fifth coil prong (which is 
not usd in Coils "AA" and "BB ") is 
used for this purpose in Coils "CC" and 
"DD ". In this frequency range the band 
width varies from approximately 1200 
kc. at 4.5 mc. to 225 kc. at 1.5 mc. 

Electric- Coupled Oscillator 
A further advantage of the "tank" sys- 

tem of tuning used in the Comet "Pro" 
lies in its ability to overcome "image" 
interference which may be encountered 
under certain conditions. As is well 
known there are two settings of the 
heterodyne oscillator of a superhetero- 
dyne receiver which will beat with the 
incoming signal to produce the desired 
intermediate frequency, which in this case 
is 465 kc. One of these is the signal 
frequency plus the i.f., the other is signal 
frequency minus the i.f. In the Comet 
"Pro" the design of the tuned circuits 
is based on the use of the higher of 
these two oscillator settings, that is sig= 
nal frequency plus intermediate frequency. 
Image interference encountered at this 
setting may be avoided by reducing the 
heterodyne oscillator frequency by an 
amount equal to twice the intermediate 
frequency, or 930 kc. This is accomplished 
by reducing the dial reading of the left 
hand "tank" condenser which controls 
the heterodyne oscillator tuning. The 

right hand. or W.L. dial should not be 
changed. 

As will be noticed by inspection of 
the circuit diagram of the receiver the 
high- frequency or heterodyne oscillator 
is of the electric -coupled type. The many 
advantages of this type of oscillator for 
superheterodynes are too well known to 
enumerate here. A 58 tube is used with 
its suppressor grid grounded directly to 
the chassis, thus more completely isolat- 
ing its plate from the oscillatory circuit. 
A small condenser of about 0.6 mmfd. 
connected to the plate of the oscillator 
couples a small amount of its output 
directly to the grid of the first detector. 
This type of coupling, together with the 
shielding of the OSC and W.L. coils, 
effectively eliminates all interaction be- 
tween these two circuits, even at frequen- 
cies as high at 20 mc. 

The first detector is a 57 screen grid 
pentode. Its high detector sensitivity and 
high output impedance make it highly 
suitable to work into the high impedance 
primary of the first i.f. transformer. A 
further reason for its choice lies in its 
high input impedance and low effective 
input capacity, which together reduce the 
damping on the tuned input (W.L.) cir- 
cuit at the same time permitting a larger 
frequency range to be covered with a 
given coil and condenser. 

The two intermediate amplifying stages 
employ 58 variable -mu pentodes, and the 
intermediate coupling transformers are 
of the twin -coil tuned plate, tuned grid 

type. Since the intermediate amplifier 
provides most of the receiver's sensitivity 
and selectivity, no effort has been spared 
in the design and construction of the 
intermediate transformers. The trans -. 
former coils are wound with 10/41 Litz 
wire and have an inductance of 1.3 milli - 
henries. At 465 kc. these coils have a 
power factor of .0087 or a Q of 115. 

200 Gain Per Stage 
To preserve this high efficiency the 

coils are accurately centered in the trans- 
former shields and kept well away from 
the mounting brackets. The coefficient 
of coupling between primary and second- 
ary is 0.77 %. While this degree of coup- 
ling is slightly under the optimum value 
for two such high "Q" circuits and re- 
sults in a single sharp peaked response 
curve with steeply sloping sides, it is 
sufficient to afford a voltage gain of ap- 
proximately 200 per stage. 

"Air- Tuned" Units 
Among the outstanding features of 

these transformers, are the condensers 
used for tuning the primary and second- 
ary coils to the intermediate frequency. 
They are air- dielectric variable condensers 
of unique design and were developed by 
this company specifically for this purpose. 
The capacity and power factor of these 
condensers remain substantially constant 
regardless of varying atmospheric condi- 
tions, and their mechanical construction 
is such that they are not affected by 
vibration or shock. 

The use of these air -dielectric tuning 
condensers completely solves the problem 
of accurately maintaining the high degree 
of intermediate amplifier selectivity and 
sensitivity so necessary to high -grade su- 
perheterodyne performance. To illustrate 
this point the effect of the humidity and 
vibration on a transformer tuned by con- 
densers of the micra- compression type 
was measured, and compared to the re- 
sults of the same tests on one of the 
new air -tuned transformers. The su- 
periority of the air- dielectric type is at 
once evident, and when it is realized that 
three transformers are generally used in 
a receiver, it is easy to understand why 
the gain and selectivity of some super - 
heterodynes change so erratically with 
varying atmospheric conditions. 

Smooth Control of Sensitivity 
The second, or i.f. detector, is also a 

57 screen grid pentode, operated as a 
plate rectifier. Since its plate circuit con- 
tains a large i.f. component in addition 
to the desired audio frequencies, a filter 
is necessary to remove it, otherwise up- 
desirable feedback would result. This 
feedback can be very troublesome in a 
superheterodyne. As the tube is working 
as a rectifier, its plate circuit contains 
not only the fundamental intermediate 
frequency but also strong harmonic fre- 
quencies, especially the even ones. If not 
thoroughly suppressed these harmonics 
would induce voltages in the input circuit 
which would seriously hamper reception 
of signal frequencies at, or near multiples 
of the intermediate frequency. In the 
Comet "Pro" this feedback has been 
minimized by exceptionally thorough fil- 
tering and shielding. A two -stage filter 
consisting of three .00025 mfd. by -pass 
condensers and two 85 millihenry chokes 
is used. In addition each stage of this 

(Continued on next page) 
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(Continued from Preceding page) 
filter is completely enclosed in a separate 
shield compartment. 

The output tube is a 2A5, resistance - 
capacity coupled from the second or in- 
termediate frequency detector. The high 
amplification and great power handling 
capabilities of this type tube insure good 
loudspeaker volume even on very weak 
distant signals. An output transformer 
is mounted underneath the chassis with 
its secondary connected to the speaker 
terminal block at the rear edge of the 
chassis, and is designed to operate any 
speaker, either magnetic or dynamic (or 
permanent magnet dynamic), having an 
input impedance of the order of 4,000 
ohms. A tap on the secondary of the 
output transformer is connected through 
a resistor to the jack on the front panel, 
thus providing head -phone reception at 
reduced volume and with a minimum of 
hum. Due to the use of a built -in output 
transformer there is no direct current 
component at either the loud speaker 
terminals or the phone -jack. The jack is 
wired so that insertion of the phone plug 
breaks the circuit to the speaker termi- 
nals, which can therefore be permanently 
connected to the loud speaker. 

The volume control, or more properly, 
the gain or sensitivity control, consists 
of a variable biasing resistor in the cath- 
ode circuits of the two "58" intermediate 
amplifier tubes. In order to obtain wide 
control without using an excessively high 
variable resistance, a steady current of 
approximately five milliamperes flows 
through this bias control in addition to 
the plate and screen currents of the two 
tubes. This additional current has but 
little effect at low bias voltages where 
the tube current is high, but its effect 
increases rapidly as the tube current falls 
off at the higher bias voltages. The corn - 
bination provides smooth as well as wide 
control of the overall sensitivity of the 
receiver. 

A very important feature of the Comet 
"Pro" is the intermediate oscillator, which 
can be started and stopped by the toggle 
switch on the panel. It consists of a 
58 tube and associated circuits permanent- 
ly adjusted to oscillate at the intermediate 
frequency of 465 kc. Like the high -fre- 
quency oscillator, it is also of the elec- 
tric coupled type. This results in great 
stability of oscillation and entirely elim- 
inates the "pulling into step" effect when 
receiving strong C.W. signals. A small 
portion of its output is fed to the grid of 
the second or intermediate detector, thus 
producing an audible beat note with the 
incoming signal. The tuned circuit of 
this beat oscillator is completely shielded 

in the vertical shield in the rear right - 
hand corner of the chassis. The circuit is 
tuned by means of an air -dielectric con- 
denser similar to those used in the i.f. 
transformers but of greater capacity. This 
condenser is mounted in the bottom of 
the shield and is adjustable from under- 
neath the chassis. In addition a three 
plate vernier condenser is mounted in 
the top of the shield and connected in 
parallel with the main condenser. This 
vernier condenser is adjustable by means 
of the lever protruding from the top of 
the oscillator shield. The normal is 
crossed during the process of tuning. By 
means of the zero beat method any such 
carrier can be quickly tubed to precise 
resonance after which the oscillator may 
be turned off. In case the carrier is that 
of a phone transmitter voice or music 
will then he heard. 

C. W. Operation 
The intermediate oscillator tube and its 

associated circuits are completely shielded 
from the rest of the receiver. In this 
way its action is entirely independent of 
the other receiver adjustments, especially 
the sensitivity control, which would not 
be the case if some of its output were 
allowed to couple with the first inter- 
mediate stage. Such independence of 
action is highly desirable setting of this 
lever for zero beat reception is the di- 
agonal or 45° position. By moving lever 
through 90° angle (plus or minus 45 °) 
the beat frequency may be changed ap- 
proximately 8000 cycles. When this ver- 
nier lever is properly adjusted a con- 
siderable degree of "single signal" C.W. 
selectivity is possible. Using a 2,000 cycle 
beat note the measured attenuation of 
the "audio image" was found to be 25 
D.B. As in the case of the i -f transform- 
ers, the use of air condenser tuning in 
this oscillator circuit results in such a 
high order of frequency stability that re- 
adjustment of the main oscillator tuning 
condenser is never necessary, the vernier 
lever alone providing all the frequency 
variation necessary for different operating 
requirements. 

While this feature (the intermediate 
oscillator) was designed primarily for the 
reception of pure C.W. code signals, it is 
also extremely useful in othP,- respects. 
When turned on, a whistle will be heard 
whenever any carrier wave for reliable 
C.W. reception, since it is substantially 
constant irrespective of the field strength 
of incoming signals. Any operator ac- 
customed to a regenerative receiver will 
appreciate this advantage. In addition, 
adequat shielding is necessary to prevent 

harmonics of the i -f oscillator from 
reaching the receiver input, where they 
might prove troublesome. 

The whole question of shielding has 
been very carefully worked out and is 
culminated in an all -metal cabinet which 
encloses the entire receiver. Made of 
heavy gauge, patent levelled steel with 
black crinkle finish, this cabinet consti- 
tutes a handsome housing for the re- 
ceiver and in addition limits all pickup 
to that afforded by the antenna itself. 
Fifteen ventilating louvres provide ample 
circulation of air for heat dissipation. 

Performance Data 
Complete sensitivity and selectivity 

tests of the receiver have been made by 
one of the best -known and best -equipped 
laboratories in the country. The tests 
were made for their own files, but a copy 
of their report was forwarded to the 
Hammarlund company. Their report on 
the sensitivity of the receiver was es- 
pecially significant. No graph showing 
maximum sensitivity plotted against sig- 
nal frequency was furnished, since the 
laboratory considers such measurements 
at small fractions of one microvolt un- 
reliable. Instead they report a sensitivity 
for standard 50 milliwatts output, of bet- 
ter than one microvolt absolute (equiva- 
lent to % microvolt per meter) through- 
out the entire range of the receiver 
with a signal to noise ratio of four to one. 
This test was made with a carrier modu- 
lated 30% at 400 cycles. As a four -to- 
one signal to noise ratio corresponds to 
a crisp clear signal this test demonstrates 
conclusively both the high sensitivity and 
low inherent noise level of the "Pro." 
When pressed for an opinion the engi- 
neer in charge of the tests admitted that 
the sensitivity of the "Pro" would prob- 
ably be rated at a few hundreths of a 
micro -volt per meter by ordinary test 
methods. 

The overall selectivity of the receiver 
was plotted on graph paper. This curve 
was taken at 3750 kc. and is representa- 
tive of the selectivity at all other fre- 
quencies within the tuning range of the 
receiver. While the input circuit does not 
contribute to selectivity to an extent 
which varies with signal frequency, its 
effect on the overall characteristic is neg- 
ligible compared to that of the inter- 
mediate amplifier, which of course re- 
mains constant irrespective of the adjust- 
ment of the input circuits. 

Installation 
Fig. 6 shows one of the tuning charts 

of the four sets of coils, "AA," "BB," 
"CC" and "DD." As mentioned previ- 
ously these charts are intended only as 
a guide to tuning, being exact only for 
the receiver from which they were made. 
However, the manufacturing variations 
between individual receivers are not very 
great, and therefore these charts will 
probably be carrct within a few per cent 
for any receiver. To simplify the charts 
only the oscillator tank condenser tun- 
ing is shown. While the W.L. (or right 
hand) tank condenser setting will not 
track exactly, its proper setting will in 
general be within a few degrees of that 
of the oscillator. Its setting can easily 
be found by the rushing sound, which is 
loudest when the W.L. circuit is resonant 
to a frequency 465 kc. below (or above in 
some cases) that of the oscillator. The 
solid line curves on these charts are the 
calibrations of the oscillator (left hand) 
tank condenser when the band spreading 
dial is set at 50. The upper and lower 
dotted line curves represent the calibra- 
tions when the band spread dial is set 
at 100 and 0, respectively. Consequently, 
the vertical distance between these two 
dotted line curves at any given setting 
of the oscillator tank dial indicates direct- 
ly the frequency range covered by the 
hand spreading dial for that particular 
oscillator setting. 
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The standard Comet "Pro" is intended 
for use with 110 volt, 60 cycle a -c only, 
and should never be connected to any 
other source of supply. A protective fuse, 
rated at 1% amperes, is mounted near 
the rear edge of the chassis at the left. 
This fuse is connected in series with the 
110 -volt line and should be examined in 
case the tubes fail to light. Where al- 
ternating current is available, but of dif- 
ferent voltage or frequency, a suitable 
receiver can usually be supplied on special 
order. Where direct current only is avail- 
able a small motor -generator of at least 
110 watts capacity is recommended to 
supply the regular 110 volt, 60 cycle a.c. 

Each socket is plainly marked with its 
proper tube number. The standard re- 
ceiver uses eight tubes, viz., one 80, one 
2A5, two 57 and four 58. 

No special selection of tubes is neces- 
sary, but actually defective tubes must, 
of course, be avoided. This is especially 
true of the 58 used as the short wave 
oscillator (to the left of the OsC coil). 
Occasionally a tube will be found with 
an abnormally high hum level, and when 
used as an oscillator will modulate all in- 
coming signals with a low pitched hum 
or warble. 

No special type antenna is required 
and almost any length will prove satis 
factory, except in locations where severe 
interference is encountered. Under such 
conditions a rather short antenna will 
generally improve matters. However, too 
much stress cannot be put on the need 
for experiment in the matter of antenna 
layouts for short wave reception. Each 
receiving location has its own peculiari- 
ties and since the receiver noise level in 
the Comet "Pro" is so exceptionally low. 
any improvement in the signal to noise 
ratio of the antenna system will pay big 
dividends in the form of improved weak 
signal reception. Ground connections are 
also a matter for experiment. All variable 
or high resistance joints must be care- 
fully avoided in both antenna and ground 
systems. 

Various types of balanced antenna sys- 
tems such as doublets often provide im- 
proved reception at high frequencies. For 
proper operation of such a system the 
primary of the antenna coupler in the 
receiver should not be grounded. In the 
Comet "Pro" a three terminal "Ant - 
Gnd" block is used. The two "A" termi- 
nals are connected to the ends of the 
primary of the W.L. coil and the "G" 
terminal is connected to the chassis. The 
two leads from any balanced antenna sys- 
tems may therefore be connected to the 

The superiority of the 
air- dielectric condenser 
is shown in chart at 
left, compared to re- 
sults recorded on chart 
on page 14. At right is 
the selectivity curve to 

10,000 times input. 

two "A" terminals. When the conven- 
tional Antenna and Ground arrangement 
is used a jumper should be connected 
from the "G" terminal to the adjacent 
"A" terminal, and then to the ground 
wire. The remaining "A" terminal should 

-20 -0 0 +0 +20 
KILOCYCLES OFF RESONANCE 

then be connected to the antenna. When 
using a balanced antenna system con- 
nected to the two "A" terminals, the 
"G" terminal may or may not be con- 
nected to ground depending on which 
condition yields better results. 

All Set for Broadcast 
Chicago. - Nation -wide broadcasting 

from the World's Fair on the opening 
day, May 27th, is assured by contracts 
with the national chains and local sta- 
tions, it was announced here today. 

Seventy -two pick -up points on the 
Fair grounds have been established and 
the Fair has provided four broadcasting 
studios on the grounds. 

Contracts have been signed by A Cen- 
tury of Progress, with the National 
Broadcasting Company, local stations 
WENR and WMAQ, and with the Col- 
umbia Broadcasting System, local sta- 
tion WBBM and other Chicago stations. 
WGN, KYW, WLS, WCFL, WAAE 
and WIBO also have signed. 

Six hundred miles of line have been 

of World's Fair Opening 
laid in the Fair Grounds. Broadcasting 
is already being done from the Exposi- 
tion and will start in a big way on the 
opening day, pushed forward to May 
27th to make it possible for President 
Roosevelt to be present to open the Fair 
in person. 

Connected with the broadcasting sys- 
tem will be a public address system reach- 
ing all parts of the grounds. 

Four musical programs are all ready 
to go. Ben Bernie will broadcast from 
the Pabst Blue Ribbon Casino. Other 
broadcasts will be from Old Heidelberg 
Inn and the Victor Vienna Garden Cafe. 
The A & P Gypsies will start their 
regular broadcasts from their exhibit with 
the opening of the Fair. 
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A sensitive six -tube receiver, the Goldentone, manufactured by Fordson Radio Mfg. Corp. Cl is 365 mmfd. 
maximum, C2 is 180 mmfd. maximum. C2 is a tracking sec tion, specially cut for the 456 kc. intermediate fre- 

quency. 

THE Goldentone 6 -tube receiver, man - 
ufactured by Fordson Radio Company, 
is a six -tube design with the follow- 

ing line -up: First 58 combined detector, 
oscillator ; second 58 single stage i.f., using 
a 456 kc. intermediate ; 55 as second detector, 
using the diode as a half -wave rectifier and 
using a.v.c. action on the i -f. stage ; and the 
two 59's in parallel output. 

Looking at the photo, the two double - 
tuned i -f. coils are seen. The ones used 
are wound with Litz wire and have trim- 
mers on an isolantite base. This helps to 
account for the selectivity. 

The transformer is a half shell type large 
enough to take the load demanded by this 
set. No center tap is noticed on the 2.5- 
winding as this is unnecessary, for all heater 
type tubes are used. Incidentally, the chas- 
sis is grounded in one place only, and a bare 
wire used to connect one side of all filaments. 
All grounds are then made to this wire. 
This makes the set much more stable, and 
there is less chance of poor ground causing 
trouble. 

The filtration is provided with a dual 6 
mfd. electrolytic which is in a container 
beneath the chassis. A o.002 mfd. condenser 
is connected from one side of the 110 a -c. 
line to ground to prevent resonance hum. 

Tone Control Included 
The audio circuit is of the conventional 

type with a 10 mfd. condenser by- passing 
the cathode resistor to bring out the low 
frequencies. The 55 tube is also used in 
the conventional manner, except that it will 
be noticed that a capacity type tone control 
is used. There are 8 condensers which are 

PARTS FOR MODEL 6T GOLDEN - 
TONE SUPERHETERODYNE 

Part No. Description 
6T01 Tube shield complete 
6T58 Variable Condenser 
6T56 Power Transformer 
6T52 Intermediate Frequency Transfor- 

mer 
6T48 Antenna Oscillator Dowel Coil 
6T28 Dual 6 Mfd. Filter Condenser 
6T54 100,000 Ohm Volume Control 
6T50 Tone Control and Switch 
6T44 Chassis Base 
6T46 Variable Condenser Cover 
6T42 .05 Mfd. Tubular Condenser 
6T40 .002 Mfd. Tubular Condenser 
6T30 500,000 Ohm Resistor 
6T32 100,000 Ohm Resistor 
6T34 2,500 Ohm Resistor 
6T36 300 Ohm Resistor 
6T38 500 Ohm Resistor 
6T26 10 Mfd. -500v. Electrolytic Con- 

denser 
6T18 Type 58 Socket 
6T20 Type 55 Socket 
6T22 Type 80 Socket 
6T24 Type 59 Socket 
6T10 Ant. Gnd. Binding Post 
6T12 Connecting Cord (6 ft.) 
6T08 Insulated Terminal Strip 
6T14 Traveling Light Dial 
6T16 Escutcheon Plate and Scale 
6T06 Large Knob 
6T04 Small Knob 
6T60 Six -inch Dynamic Speaker 
6T62 Midget Cabinet 

gradually cut in on the circuit as the knob 
is rotated. The last section is always left 
in the circuit to by -pass the r -f. currents. 
This is accomplished by having the a -c. 
switch operate before the last section is cut 
out. 

The i -f. stage is also standard except 
that there seems to be a cathode biasing re- 
sistor omitted. This is unnecessary as there 
will always be sufficient antenna voltage 
when tuning in- between stations to provide 
a minimum bias for the 58 tubes. 

The oscillator circuit is slightly different 
from the usual cathode type, as the sup- 
pressor grid is used. On one end of a dowel 
about 3 inches long, there is placed the 
primary and secondary of the antenna coil. 
The antenna is of the high impedance type 
and the secondary is Litz -wound. Both are 
lattice wound. To give a better gain on the 
higher frequencies, a 7 mmfd. coupling capa- 
city is used. This is done very effectively 
by winding about 10 turns of hookup wire 
on the antenna lead and connecting it to the 
grid terminal of the coil. The primary and 
secondary coils are spaced 1/4-inch apart on 
the dowel. 

Tracking Section Used 
On the other end of the dowel, are two 

additional lattice wound coils, but these are 
wound on top of each other. One is a pick- 
up coil placed in series with the primary of 
the first i -f. transformer. The other coil is 
tuned with the oscillator section of the vari- 
able condenser. This coil is tapped in order 
that the oscillator will tune down low enough 
to get the police band. 

The variable condenser is a two -gang of 
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The Goldentone chassis view. The square 
coil shields house the 456 kc. intermediate 
frequency transformers. The three -gang 
condenser has a tracking section. The 
autodyne tube (58) is at right front, the 
intermediate tube (58) behind it, and next 
the detector -amplifier (55). The 59's are 

in parallel output. 

the new "baby" type with one section cut 
for the oscillator circuit. 

Should any trouble be found with failure 
of the oscillator, try changing 58's as oc- 
casionally one will be found that is a poor 
oscillator but satisfactory in other respects. 

This set was designed with one basic idea 
in mind: to give the best performing set 
possible with the simplest circuit and ar- 
rangement of parts. With a simple design 
such as this, there will be fewer sources of 
trouble that will be encountered. 

As to the performance of the set, testi- 
monial letters attest to excellent sensitivity, 
selectivity and tone. 

Two Operator Positions 
Offered by Government 

The United States Civil Service Commis- 
sion announces open competitive examina- 
tions for assistant radio operator (airways) 
and junior radio operator (airways). Ap- 
plications must be on file with the U. S. 
Civil Service Commission at Washington, 
D. C., not later than June 13. 

Full information may be obtained from 
the Secretary of the United States Civil 
Service Board of Examiners at the post 
office or customhouse in any city, or from 
the United States Civil Service Commission, 
Washington, D. C. 

AUDIO QUALITY TESTS 
The criterion for good quality is that 

the signals sound like the original. For 
example, a man speaks. Does the repro- 
duction sound as if a human being actually 
were present and talked to you, or does it 
sound differently? The test for high fre- 
quency tones is comparatively easy. Listen 
to the consonants of speech. Are they 
heard distinctly, or are they imagined, as 
they have to be in listening over a tele- 
phone? If the esses are too hissing, the 
high notes come through too strongly. 
The low notes can also he judged. If the 

bull fiddle comes through all right, the 
low tones are there. Another test is to 
listen to the bass drum. If it can be 
heard clearly, the low tones come through. 

UNIVERSAL SET 
(Continued from page 8) 

regeneration is also better in coils having 
low resistance. Therefore both the increased 
wire size and the space winding will increase 
the effectiveness of the regeneration. 

The coils are of the plug -in type, which 
is recognized as the most efficient for short- 
wave reception. 

An important feature in installing a short- 
wave set is that the antenna be suitable for 
short waves. A receiver that has been de- 
signed correctly in every detail will not give 
the best account of itself unless it is con- 
nected to the proper antenna. It should 
not be shielded from the incoming waves by 
buildings and trees. Neither should the lead - 
in or the antenna itself be close to any such 
objects for that will change the capacity and 
that will make the set erratic and less sen- 
sitive. Good insulation of the antenna is 
essential. 

It will be found that different results will 
be obtained by running the flat -top portion 
of the antenna in different directions. If 
the main object of the receiver is to pick -up 
European stations, the flat -top portion should 
run in the opposite direction. Since most 
European stations are to the East and 
Northeast, the antenna should point West 
and Southwest. This should be observed 
wherever it is practical to do so. It may 
be in certain localities that stations appear 
to come from other directions, but that is 
a local condition and may not apply to all 
stations. When it is possible to erect several 
antennas they should be run in different 
directions and the desired one, which in any 
case is the one that brings in stations best, 
should be selected. 

It is a mistake to assume that the longer 
and higher the antenna the better it is for 
short -wave reception. Usually, better re- 

sults are obtained with a comparatively small 
antenna. In theory the antenna should be a 
"quarter wave" antenna, but this is not 
practical in a receiver that is to cover a 
wide range of frequencies. 

The receiver has been tested in the worst 
reception location in New York City where 
skyscrapers abound, and foreign stations 
have been brought in with loudspeaker vol- 
ume. If it will do that under such adverse 
conditions it certainly will do it where con- 
ditions are more favorable. 

STUDIO INSIGHTS 
Gene and Glenn, famous on the air- 

waves as Jake and Lena, are coming East 
soon to make a personal appearance tour. 
They have been on the air recently over 
WTAM, NBC station in Cleveland. In 
recent vaudeville tours they have set 
several house records through the Mid- 
dle West. 

* * * 

When Jack Benny, comedian heard on 
the Chevrolet programs over networks 
each Friday, wisecracks about his "lis- 
tener" when talking to his radio audience, 
he probably means a man across the 
Atlantic. Jack gets a fan letter every 
week from a listener on the North Coast 
of Ireland. 

* * * 

Dan Roberts, who plays the bass violin 
on the Three Roberts Brothers' pro- 
grams, never took a lesson in his life. 
As a matter of fact, Dan was a painter 
in oils until recently. Marty and Lou, his 
brothers, already were working as a duet 
when he decided that painting didn't 
bring in enough money. He came East 
from the coast to join his brothers and 
to land any kind of a job. He saw Lou's 
bass fiddle. "I fooled around with it for 
three days." he said. "At the end of the 
third day I went out and got the Roberts 
Trio their first job." 
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Radio University 
i1 QUESTION and Answer Department. Only questions from Radio Uni- 

versity members are answered. Such membership is obtained by 
sending subscription order direct to RADIO WORLD for one year (52 issues) 
at $6, without any other premium. 

RADIO WORLD, 145 WEST 45th STREET, NEW YORK, N. Y. 

Puttering in Amplifier 
THERE is a noise in my receiver on 

strong stations that sounds very much like 
motorboating, except that it is not regular. 
It is a serious interference with reception. 
The receiver is an up -to -date circuit of the 
superheterodyne type and is equipped with 
automatic volume control, diode detection, 
and resistance coupling between the detec- 
tor and the audio power tube. Can you 
give me any explanation ?-F. G. W., Elm- 
hurst, L. I. 

It is easier to give many explanations 
than any one explanation, for there are so 
many possibilities. It may be that the re- 
sistance in the grid circuits of the automati- 
cally controlled tubes are too high. If they 
are, there would be blocking on strong sig- 
nals. It is also possible that the intermedi- 
ate frequency amplifier is on the verge of 
oscillation, or is actually oscillating. The 
oscillation might cause the overloading that 
gives rise to blocking. It may also be that 
the noise arises in the audio amplifier. The 
cause would be similar. However, if you 
have an audio volume control in the grid 
circuit of the triode of the diode detector 
tube, you can eliminate that possibility, or 
fix it as the cause, by turning the volume 
down. If the noise continues when the vol- 
ume is very low the trouble is ahead of the 
detector. The fact that the noise appears on 
strong signals proves that it is a type of 
overloading, and in such cases the grid bias 
voltages must be looked to. 

* * 

Use of Band Pass Filters 
WOULD you recommend the use of a 

band pass filter for a broadcast superhetero- 
dyne, or do you think that an ordinary 
doubly tuned coupler is just as good? If 

you recommend a filter, please state what 
kind to use. -J. M. B., Brooklyn, N. Y. 

If the receiver is to be used for broadcast 
reception only, and not for television, there 
is no need whatsoever for a band pass filter. 
As a matter of fact, a doubly tuned coupler 
like those used in most up-to -date circuits 
is a band pass filter, although the band is 
narrow. It is wide enough, however, for 
broadcast reception. If it were not, it would 
be foolish to insert a tone control to cut 
out the high audio frequencies. 

* * * 

Class B Operation 
IS IT not a fact that when a tube is op- 

erated as a Class B amplifier it is really op- 
erated as a grid bias detector? If that is the 
case, how is it that there is not intolerable 
distortion? When a single tube is operated 
as a bias detector there is much distortion 
and also when two equal tubes are operated 
in full -wave bias detection. I have tried 
this and the quality is not there at all. -S. 
H., Springfield, Ohio. 

It is a fact that each tube functions as a 
grid bias detector but this does not prevent 
distortionless amplification provided the out- 
puts of two tubes, similarly operated, are 
combined correctly. If the outputs are com- 
bined improperly nothing but distortion will 
come through. If the circuit is to operate 
correctly the outputs of the two tubes must 
be combined as in regular push -pull. Of 
course, the inputs to the two tubes must also 
be connected in the same way. 

* * * 

Suppresser Grid's Function 
WHAT is the function of the suppresser 

grid in the modern tubes? Where is it 
placed geometrically in the tube? Does the 
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placement inside the tube have anything to 
do with the arrangement of the terminals 
on the socket ? -W. H. P., Rockford, Ill. 

The function of the suppresser grid is to 
suppress secondary emission from the plate. 
Sometimes there is also a suppresser grid 
for the control grid, and its function is to 
suppress secondary emission from that ele- 
ment. It is placed near the plate when sec- 
ondary emission from the plate must be sup- 
pressed. There is no particular relation 
between the arrangement of the terminals on 
the socket and the position in the tube. 

* * 

Controlling Regeneration 
IN THE MAY 13th issue you published 

a diagram of a short -wave receiver in which 
the regeneration is controlled by means of a 
variable condenser in series with a fixed 
tickler. I have a circuit similar to that and 
I find that I cannot control the regeneration. 
On certain dial settings the circuit oscil- 
lates at all settings of the control condenser. 
Can you suggest any means of varying the 
regeneration so that it can be stopped at all 
settings of the condenser ? -R. W. M., Al- 
bany, N. Y. 

One way to decrease the regeneration is 
to reduce the number of turns on the tickler 
or to increase the distance between the turns 
there are and the turns on the tuned coil. 
If either of these methods is unpractical, a 
variable resistor may be put in series with 
the tickler, between the control condenser 
and the coil. Of course, this resistor must 
be insulated. Or about the same result may 
be achieved with a fixed resistor of the 
proper value. This, however, has the dis- 
advantage that it cannot easily be varied in 
case that becomes necessary. A certain re- 
sistance may be needed for one coil at some 
setting of the dial and another resistance 
may be needed for another combination. The 
variable resistor would provide a means for 
varying the resistance to the correct value 
at any setting. 

* * * 

Television Requirements 
IT IS said that if clear television signals 

are to be achieved the high side band fre- 
quencies must be reproduced in full strength. 
What is the effect if they are not repro- 
duced? Can you give an illustration of what 
happens in case the high frequencies are 
omitted ? -B. W. R., New York, N. Y. 

Suppose the picture to be transmitted con- 
tains a narrow black vertical line in a field 
of white. The scanning beam crosses this 
rapidly. The system must respond to the 
change instantly. But if the system is in- 
capable of handling the high frequencies it 
will not respond instantly. It will take 
some time for the signal to build up to the 
full blackness required by the black band. 
If the system is not very fast it will not even 
have time to build up at all, for in an instant 
the demand is for whiteness. At best, the 
black line will become a gray. After the 
beam has passed over the black line it takes 
a certain time for the signal to return to 
white. Two effects, therefore, occur. One 
is a shift of the band in the direction of the 
motion of the scanning beams and the other 
is a reduction in the contrast. It is also im- 
portant that the electrical system be slow or 
the broad outlines of the picture will disap- 
pear. Hence an electrical system that is to 
be used for television must have practically 
no frequency discrimination from the lowest 
frequencies, say 20 cycles per second, up to 
the highest. At present the upper limit is 
around 50,000 cycles per second. If the 
number of scanning lines per frame is in- 
creased the required upper limit will have to 
be raised, possibly to 250,000 cycles or high- 
er. It is obvious that requirements are ex- 
tremely severe even now. 

* * 

Electrical Terminology 
NOW and then unusual electrical terms 

are used in RADIO WORLD without any ex- 
planation of what they mean. For example, 

i 
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This seven -tube receiver is a t -r -f circuit. It combines selectivity, quality, and enormous output. 

admittance and susceptance. What do they 
mean ? -R. W. T., Atlantic City, N. J. 

Admittance is the reciprocal of impedance. 
That is, if Z is the impedance of an elec- 
trical circuit, the admittance Y is defined by 
Y =1 /Z. Susceptance is the reciprocal of 
reactance. The reactance of a condenser is 
1 /Cw and its susceptance is Cw. When the 
impedance is a pure resistance the reciprocal 
is a conductance. The reciprocal terms are 
not used as frequently as the direct terms, 
but occasionally they are convenient. 

* * * 

Insulating Universal Sets 
RECENTLY I have serviced universal 

type receivers in which the chassis is not 
connected to the receiver except through a 
condenser. Even tuning condensers are in- 
sulated from the metal subpanel. What is 
the reason for this ? -E. R. N., Chicago, 
Ill. 

It is a matter of protection. If the chassis 
were connected to one side of the line, it 
would be "hot." This would be a danger 
point. It is safer to insulate the circuit 
from the metal chassis. 

* * * 

Relations in Beat Frequency 
Oscillator 

WHAT are the relations among the beat 
frequency, the beating frequencies, and the 
coils and inductances in a beat frequency os- 
cillator ?-W. J. G., Brooklyn, N. Y. 

There are many relations, but if the beat 
frequency is small compared with the fre- 
quency of either beating oscillator a very 
simple relation exists. Let f be the beat fre- 
quency, F the frequency of either oscillator 
when the beat is zero, C the capacity of the 
oscillator the frequency of which is varied, 
and Cl the capacity by which this is varied 
to produce the beat f, then 2f /F= -Cl /C. 
The minus sign only indicates that the fre- 
quency and capacity change in opposite di- 
rections. The relation holds true, very near- 
ly, even if f is as high as 10,000 cycles pro- 
vided that F is around 1,000 kc. The for- 
mula can be used for estimating the beat 
frequency or for determinips the capacity 
Cl to produce a given beat when the other 
two factors are known. Suppose, for ex- 
ample, that F is 1,000 kc and that C is 500 
mmfd. What should Cl be if the beat fre- 
quency is to be 10,000 cycles? We have 
2 x 10 /1,000 = C1 /500. Therefore Cl = 10 
mmfd. 

A T -R -F Receiver 
WILL you kindly publish a circuit of a 

t -r -f receiver utilizing the latest tubes? I 
should like to have 58s in the r -f amplifier, 
a 2B7 as r -f amplifier and detector, a 56 as 
a -f amplifier, and a pair of 2A3s in the out- 
put circuit. For rectifier in the B supply 
either a 280 or a 5Z3 will do. I have a four 
gang condenser, each section 350 mmfd., and 
I should like to use that if possible. -T. H. 
C., Fort Worth, Texas. 

You will find a complete diagram of such 
a receiver on this page. Perhaps that is the 
identical circuit you had in mind. All the 
essential data are given on the diagram. 
The coils, of course, should fit the con- 
densers you have. The first coil is a regular 
antenna coupler, the two are of the so- 

called high -gain type, and the last is a trans- 
former with a centertapped secondary, which 
is untuned. 

* * * 

Results of Mispadding 
I FINISHED a super the other day, one 

I took from the pages of RADIO WORLD. 
From 1,500 kc to about 860 kc it works 
fine, but from there on to 550 kc it is not 
very sensitive and it squeals a great deal. 
Will you kindly suggest what to do to take 
out the oscillation and to make the set more 
sensitive on the low radio frequencies ?-R. 
L. N., Jersey City, N. J. 

Adjust the padding, particularly the ad- 
justable condenser in series with the oscil- 
lator tuning condenser. 

Join Radio World's 

UNIVERSITY CLUB 
And Get Free Question and Answer Service for the Coming 52 Weeks. 

THIS SERVICE FOR UNIVERSITY SUBSCRIBERS ONLY 
Subscribe for RADIO WORLD for one year (52 numbers). Use the coupon 
below or write on a separate sheet of paper, if preferred. Your name will be 
entered on our subscription and University Club lists by special number and you 
will be apprised of the number. When sending questions, put this number on 
the outside of the forwarding envelope (not the enclosed return envelope) and 
also put it at the head of your query. If already a subscriber, send $6 for renewal 
from close of present subscription and your name will be entered in Radio 
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NO OTHER PREMIUM GIVEN WITH THIS OFFER 
[ In sending in your queries to the University Department, please paragraph and 
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RADIO WORLD, 145 West 45th Street, New York City. 
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number indicating membership. 
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Station Sparks 
By Alice Remsen 

The Voice 
(For Elsie Hitz -"The Magic 

Voice ") 
WABC, Tuesdays, 8:15 p.m., EDST 

You spoke -a thousand melodies in one 
Were in your voice; 

My heart -enchanted by the lovely sound, 
Seemed to rejoice. 

Alas -your former name I did not know, 
I only heard 

In that one moment of extreme delight, 
A spoken word. 

And you -well, you were miles away from 
me, 

Across the wires; 
To me your personality had flown, 

And lit the fires 
Of love -that still are fiercely burning on, 

A roaring flame - 
Since I first heard the magic of your 

voice, 
Speaking my name. 

-A.R. 
* * * 

The magic of the sweet voice of Elsie 
Hitz has been well demonstrated in the 
popularity of her program, "The Magic 
Voice." She has, I believe, the most dis- 
tinctive female speaking voice on the air. 
Her voice could not be duplicated by 
anybody. When she was sick with scarlet 
fever recently an understudy was tried 
with dire results. It ended by Elsie 
broadcasting from her sick bed. 

* * * 

THE RADIO RIALTO 
Canada Takes Initiative 

Canada has taken the initiative so far 
as Government supervision of radio ad- 
vertising is concerned. They have limited 
the timing of radio blurbs to five per 
cent of the program time. This in itself 
is commendable, although I would much 
rather see the clients themselves taking 
the initiative, for, if they would only 
realise it, the very mention of the fact 
that they are sponsoring the program 
means more than all the high pressure 
salesmanship to which they now re- 
sort. . . 

The latest news to hit us in the eye 
is that NBC has cancelled the programs 
of three women stars, Welcome Lewis, 
Ann Butler and Bernice Claire. These 
girls were on a sustaining build -up basis 
and I suppose the powers- that -be figured 
an expensive build -up would be lost dur- 
ing the summer ; too bad, for all three 
girls were clever in their own particular 
line. . . . WOR has a new series each 
Sunday at 10:00 p.m. EDST, featuring the 
New York Opera Association. . . . Ed 
Wynn's new chain is becoming a fact. 
It will begin broadcasting within a month. 
There will be several networks consist- 
ing of one hundred stations. The Atlantic 
network will use stations WBNX -WCDA- 
WMSG as mother stations under the call 
letters WMET; associated with them will 
be WTNJ, Trenton; WPEN, Philadel- 
phia; WDEL, Wilmington; WCBM, Bal- 
timore ; and WOL, Washington ; another 
component, ready to be used. is that of 
the Michigan network of twelve stations, 
with headquarters at WXYZ, Detroit. 
Other sections will follow. Ed Wynn and 
his business associates have leased corn - 
modious quarters at 501 Madison Avenue, 

New York; the building will be known 
as the Amalgamated Broadcasting Build- 
ing 

Tit for Tat 
Another piece of news is that the 

Lewisohn Stadium concerts will leave 
their old stand -by, Columbia, on July 1st, 
transferring their affections to NBC... , 

but tit for tat comes from Columbia, 
with the report that a former NBC com- 
mercial, a bakery program, has gone over 
to Columbia on a three -a -week schedule, 
featuring the Men About Town and Joe 
Green's orchestra, so that makes things 
almost even. The Minneapolis Sym- 
phony has already inaugurated its spring 
series over WJZ. . . Mrs. Franklin D. 
Roosevelt prefers to go to the studio 
when she broadcasts; says she doesn't 
want to put them to the trouble of a 
remote control line. That's what you call 
being a real trouper... . Phil Cook has 
a new baby, a girl. . . So has Roger 
Bowers, only his is a boy.... In spite of 
the fact that Chesterfield was supposed 
to go NBC, it will return to the Columbia 
network every Friday at 10.00 P.M., be- 
ginning June 2nd, retaining Lennie Hay - 
ton's band and featuring Lou Holt. Nor- 
man Brokenshire will be the announcer. 

Mildred Bailey has gone sustaining 
twice weekly over WABC, if you are an 
admirer of the portly songstress watch 
your local paper for time of programs... . 

Murmurs have often been heard against 
the radio crime play. Listeners arguing 
that crime plays have a bad effect on 
the younger element. Since the McMath 
kidnapping and the Murch murder, those 
murmurs have grown into shouts. Officials 
of the broadcasting companies do not 
like crime plays, but they cannot afford 
to offend their clients, and the clients 
argue that people are not compelled to 
listen, that the radio can always be turned 
off. If each crime play contained a moral 
lesson, showing that crime doesn't pay, it 
might help the situation a bit. . Bumped 
into Will Osborne at WABC the other 
morning. Will is doing a series of pro- 
grams over the Columbia network every 
Monday, Wednesday and Friday morning 
at 10:45 EDST, with a re- broadcast at 
11:45. Pedro de Cordoba is featured on 
the programs as The Friendly Philoso- 
pher, sponsored by the Mazola Company. 

Newspapers are cutting up again, 
limiting the broadcasting of news events 
and demanding pay for printing radio pro- 
grams. I really think they are cutting 
off their noses to spite their faces. Radio 
magazines will flourish as never be- fore.... 

Trouble Among the Song Folk 
The Society of European Stage Authors 

and Composers is suing Gene Buck and 
E. C. Mills, of the American Society of 
Authors, Composers and Publishers, for 
$250,000, claiming that Buck and Mills 
prevented the consummation of a con- 
tract between the European concern and 
Columbia Broadcasting Company, under 
which the broadcasting company were to 
pay $17,850 per year as a license fee for 
broadcasting music controlled by the 
European Society. . Dick Robertson 
is now the featured singer with the 
George Hall and his orchestra, holding 
forth at the Taft Grill and broadcasting 
daily over the Columbia Broadcasting 
System Max Smolen, whom you will 
all remember as the maestro of the "Eve- 
ning in Paris" for four years, has a 
gorgeous new orchestra, a brassless sym- 
phony, using two French horns in place 
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of cornet and trombone; a marvelous 
combination able to play anything from 
symphony to jazz. If a good commercial 
sponsor is looking for something new, 
here it is. . Ernie Golden, popular 
dance band leader, has written some two 
new tunes, both novelty numbers -"The 
Chimes in the Steeple" and "The Wed- 
ding of Punch and Judy ". . . . Nelson 
Eddy, baritone, who formerly sang on the 
Hoffman program over WOR, has been 
signed by MGM to do a series of shorts. 

. The Woodbury program will be heard 
over WEAF at 8:30 p.m. EDST each 
Wednesday. . . . 

Moving to Chicago 
Two of the best NBC commercial pro- 

grams will be heard from Chicago during 
the new World's Fair. The Cities Ser- 
vice, and the A. & P. Gypsies will move 
bag and baggage from New York to the t' 
Windy City; they will both give daily 
concerts at the fair as well as their regu- 
lar broadcasting schedule.... Bing Cros- 
by has commenced work on six two -reel- 
ers for Paramount.... Victor Young and 
Lee Wiley open that cold cream assign- 
ment for NBC on May 26th.... Freddy 
Martin is at the Bossert Roof in Brook- 
lyn, and is heard over WABC -CBS four 
times weekly. . Cab Calloway will be 
on the road until August. . . . Well, I 
think your girl friend has given you plenty 
of news this week. It's just about time 
to call it a day (this isn't a song title, 
Danny Engel, although I think I remem- 
ber hearing you sing one of that name). 
Time for tea, so here goes for English 
muffins, raspberry jam and strong tea. 

* * * 

BIOGRAPHICAL BREVITIES 
About Jeannie Lang 

That vivacious little radio singer, Jean- 
nie Lang, first made her bow to the 
waiting world on December 17th, 1911. It 
happened in St. Louis, and goodness 
knows she was small enough then, but 
her fond parents didn't realise that their 
tiny offspring would go through life with 
such name -abbreviations as "Half Pint," 
"Peanut" and "Spark Plug." Jeannie has 
three brothers, older than herself, and 
considerably bigger. 

Jeannie's family were all dead set 
against her going into the theatrical pro- 
fession, but Jeannie wanted to do it, and 
as she usually gets her own way about 
things -well, she is in the theatrical pro- 
fession! Brooke Johns was the hand 
which Fate picked out to give Jeannie 
her first real chance; six feet tall and 
looking for a small feminine foil, he 
literally picked Jeannie up and carried 
her to fame. That was nearly three years 
ago. 

Then friends introduced Jeannie to Paul 
Whiteman and he gave her several num- 
bers to do in his picture. Arthur Ham- 
merstein gave her a good part in "Bally- 
hoo" and when the show closed Jeannie 
returned to the Coast and radio work at 
KFI, also making movie shorts for War- 
ner Brothers on the side. Then came a 
telegram from Jack Denny offering her 
solo work with his band, and Jeannie 
came East again. Now you may hear 
the little lady on the Pontiac program 
every Thursday at 9:30 p.m. over WABC, 
with Stoopnagle and Budd, gigantic Bill 
O'Neal, and Andre Kostalnetz. 

A THOUGHT FOR THE WEEK 

SELLING MERCHANDISE OVER 
THE AIR ON A PERCENTAGE 

BASIS? We had never heard of such a 
thing until a concern in Chicago wrote us 
and asked for a list of stations that accepted 
time orders on such a basis. We cannot fur- 
nish a list of this kind, but would be glad to 
know if some stations actually are resorting 
to such a makeshift method. Who can tell 
us if such deals are being made?' The in- 
formation would be an eye opener for us- 
and for air advertisers. 

A 
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END OF INTEREST 

IN AIR ADS PUT 

AT 100 WORDS 
Washington -Members of the American 

Association of Advertising Agencies, meet- 
ing here in their sixteenth annual session, 
heard the outline of an advertising policy 
in radio, encompassing the air, newspapers 
and periodicals. This proposed policy was 
advanced by officials of the Amalgamated 
Broadcasting System, the new national radio 
chain headed by Ed Wynn, and which in- 
cludes WOL in the capital. The plan is as 
follows : 

Elimination of offensive and lengthy 
trade announcements in radio adver- 
tising programs. 

Inclusive national schedules for 
newspaper -radio advertisers, whereby 
each form of advertising shall be 
"geared in" with the other. 

Co- operation, rather than hostility, 
between the radio and the nation's 
daily and periodical press. 

Delegates heard the results of a survey by 
Frank A. Arnold, former executive of the 
National Broadcasting Company, and now 
vice -president of Albert Frank -Guenther 
Law, Inc., advertising agency. Mr. Arnold's 
survey showed that radio listeners -in are 
evidencing cumulative offense at long- drawn- 
out, intrusive and irrelevant ballyhoos in the 
midst of radio entertainment. Speakers at 
the convention here pointed to a sharp de- 
cline in advertising revenue of the two older 
broadcasting chains during the first quarter 
of 1933, and ascribed it in part to the bally- 
hoo tactics of some radio sponsors. 

"Why does the advertiser," asked Mr. Ar- 
nold, "tell his story so well in newspaper 
print in 200 words, and yet require 600 
words when he tells it on the air ?" 

He cited a 725 -word commercial radio 
ballyhoo, adding: 

"After the first 200 words all interest was 
lost." 

The plan is to have the advertising sched- 
ules of the future, and which will govern 
on the Amalgamated network at once, 
"geared in" so that station announcements 
in all cities on a network shall call atten- 
tion to display advertisements in the news- 
papers in each city. When possible, even 
the page numbers of the newspapers will be 
'geared in" with the radio announcements. 

8 -lb. Heindel Model 
Announced by Fada 

A new miniature model design by Harry 
J. Heindel, chief engineer for Fada Radio, 
saw the light of day recently. This model 
has full- throated, dynamic loudspeaker, 
clarity of tone, tremendous volume, is 
portable (weighing only eight pounds) and 
is, in every sense of the word, a personal 
feature of the Heindel line. With chassis 
of classic design the "Heindelette" would 
list at a million dollars if it were for sale. 

But it isn't -it's a boy! 

SANELLA BUYS LOW 

Andy Sannella, guitar and saxophone 
virtuoso of NBC's Ingram program with 
Phil Cook, went shopping the other day 
and brought back a mandolin for $4.98 
and a jews harp thrown in. He uses 
both on the program. 

He and Cook use ten instruments, - 
mandolin, harp, saxophone, guitar, wim- 
brola, tiple, two ukuleles, accordion and 
Cook's "foot" drum. 

Ten Years Ago 
(Harking back to Radio World of 

May 26th, 1923) 

On the front cover was the reproduction 
of a photograph of the new great trans- 
mitter installed in the Edgewater Beach 
Hotel, Chicago. The studio was on the 
ground floor of the hotel and folk journeyed 
many miles to see what it was all about. 

Carl H. Butman had a page devoted to 
Class A Stations, which then numbered 
75. Mr. Butman later became secretary 
of the Federal Radio Commission. 

Arthur G. Shirt told the world a lot of 
things in an article headed "How Radio 
May Unite the Languages of Europe." Has 
it ? 

The DX Nite Owls were becoming very 
active and increasing largely in numbers, 
according to the compilation of a contributor 
who seemed to think that the nite owls were 
the backbone of the whole radio structure. 

C. H. Huntley devoted considerable sRacc 
to an article headed "How Religious Services 
are Broadcast" for at that time clergymen all 
over the country were disturbed by the 
thought that radio might eventually reduce 
church attendance very materially. In other 
words, radio and golf were joined together 
as the foundation for many heartaches by 
the reverend gentlemen. 

L. Bamberger & Co. had just opened 
the WOR studio in Newark, N. J. There 
were big times at the opening. 

The Music Publishers Association agreed 
temporarily to permit the broadcasters the 
use of their copyrighted music -but the per- 
mission didn't continue for long. Somebody 
saw a great light -and then started the 
fee for broadcasting music that has con- 
tinued until the present, when the income 
from this source reaches the greatest total 
in the history of fees to copyright owners. 

Somebody offered for sale a broadcast- 
ing station which, according to the adver- 
tiser, honestly and truly had been heard in 
Texas, Kentucky and Missouri. 

A. D. Turnbull waxed warm over a sim- 
ple set that worked when taken away on a 
vacation and which would almost work 
equally well on a boat, in the mountains or 
on the front porch. 

$15,000 Set Demonstrated 
at Wholesale Radio Co. 

During the broadcast of a program of 
organ music from the studios of the Aeolian 
Skinner Organ Company, through WOR, 
there was a demonstration recently of a 
new radio receiver in the auditorium of the 
Wholesale Radio Service Company, 100 
Sixth Avenue, N. Y. City. This instrument, 
known as the Lanning Reproducer, uses a 
special amplifying system and four loud- 
speakers. 

All tuning is accomplished by remote con- 
trol, the apparatus proper being contained 
in a six -foot high steel cabinet intended for 
concealment in the owner's home. The mini- 
mum price of a complete installation is about 
$15,000, making this outfit what is probably 
the world's most expensive radio receiver. 

CORPORATE 
ACTIVITIES 

Westinghouse Electric and Manufacturing Co.- 
'\ net loss, from operations, of $8.903,540 is shown 

for the year 1932 by the preliminary report, com- 
pared with a net loss of $3,655,659 for 1931. Sales 
billed totaled $77,073,586 compared with $115,393,082 
for 1931. Obsolescence and depreciation of build- 
ings and equipment amounting to $5,274,857 were 
provided for and included in the cost of operation. 
In 1931 the amount for the same purpose was 
$5,173,914. 

Orders received by the company and its sub- 
sidiaries in 1932 amounted to $69,082,486. In 1931 
they amounted to $128,014,820. Unfilled orders on 
January 1, 1933, were $26,836,494. Cash and market- 
able securities at end of 1932 were $32,851,763, 
compared with $32,148,727 at end of 1931. 

Rockefellers to Move 
Into the RCA Building 

The offices of John D. Rockefeller, Sr., 
John D. Rockefeller, Jr., and their associ- 
ates will be moved from 26 Broadway to 
the fifty -sixth floor of the RCA Building, 
Rockefeller Center, early in July. 

John D. Rockefeller, Jr.'s offices have been 
located at 26 Broadway since he first en- 
tered business on October 1, 1897. 

The new offices will cover approximately 
three -quarters of the fifty -sixth floor of the 
main 70 -story structure in Rockefeller Cen- 
ter. A limited amount of office space, how- 
ever, is still being retained at 26 Broadway 
for downtown conferences. 

John D. Rockefeller, Jr.'s personal office 
will be in the southwest corner of the RCA 
Building, overlooking Sixth Avenue and 
Forty -ninth Street. 

TRADIOGRAMS 
By J. Murray Barron 

J. Schechter, of North Radio Co., 172 
Washington Street, New York City, opened 
his third radio store in this city at 78 Cort- 
landt Street under the name of Star Radio 
Company. They will specialize in short- 
wave sets, power amplifiers and parts for 
experimenters, servicemen and amateurs. 

* * * 

Jerry Gross, well known in amateur circles 
and who conducted a retail store at 25 War- 
ren Street, has moved to a more central 
address at 51 Vesey Street, New York City, 
where he opened a store and will cater to 
the amateur and experimenter. This site is 
directly opposite where the New Post Office 
is to be built. 

* * * 

An item of real value to the farm or for 
those using 32 -volt Delco systems is the 
newly- announced special 32 -volt job put out 
by Postal. This new B Eliminator operates 
from 32 volts source and delivers 110 volts 
a.c. at 100 watts. This is not an adapter 
but a complete unit. Full detailed informa- 
tion can be had direct from Postal Radio 
Corp., 135 Liberty Street, New York City. 

TEXAN IN NAME AND FACT 
Margaret West, the "Texas Cowgirl," 

is a real Texan, and was reared on her 
father's ranch near the Mexican border 
in Zavala County. Her father's ranch is 
the "Rafter S" which she often mentions 
during her programs. 

Literature Wanted 
Readers desiring radio literature from 
manufacturers and jobbers should send 
a request for publication of their name 
and address. Address Literature 
Editor, RADIO WORLD, 145 West 45th 
Street, New York, N. Y. 

R. Fund. 181 Bay Street, Jersey City, N. J. 
Ralph Melang, Lelang Brothers, 6047 6th Avenue, 

N.E., Seattle, Wash. 
James R. Raymond, 24 Coeyman Avenue, Nutley, 

N. T. 
John I.Jrban, 3016 Jacob Street, Hamtramck, Mich. 
M. Shuman, 3726 Ramona Blvd., Los Angeles, 

Calif. 
Clarence A. Storer, 61 Audubon Rd., Boston, Mass. 
John Lembke, 639 East 12th Street, New York 

City. 
George Silver, 1350 Clinton Avenue, New York 

City. 
H. Pelhnann, 1439 20th Avenue, San Francisco, 

Calif. 
M. M. DeWitt, Panhandle Power & Light Co., 

Mobeetie. Texas. 
Henry N. James, 1150% N. Madison Avenue. Los 

Angeles, Calif. 
Paul Clem. R.R. No. 3, Monroeville, Ind. 
Robert Johnson, Silver Beach Station, Bellingham, 

Wash. 
Luiz Gonzaga Tegon. Rua Benjamin Constant, 173, 

Piracicaba. S. Paulo. Brazil. 
Howard C. Burns, 1107 Fteley Ave., Bronx, New 

York City. 
V. Merino, calle Sobrerroca No. 13, Manresa, 

Barcelona, Spain. 
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Bias Critical for the 2A6 
If the 2A6 is a high mu tube (it is like 

the 55, except for high mu) and requires 
only a low grid bias, why is it necessary to 
use a high grid bias resistor ? There are 
two reasons. First, the internal resistance 
of the plate is high for a tube having a high 
amplification constant. That limits the plate 
curent to a low value. Second, in order to 
get a large output voltage from the tube, the 
load resistance must have a high value. This 
also limits the plate current to a low value. 
Therefore when the tube operates normally, 
the plate current, which is also the current 
through the bias resistance, has a compara- 
tively low value, and it requires a high re- 
sistance to give the required bias. 

The resistance that gives the best opera- 
tion is rather critical, for the bias is critical. 
Moreover, all tubes are not exactly alike, 
so that the same resistance will not give the 
same bias in all instances. For that reason 
it is best to vary the bias resistance until 
it gives the best operation in each instance. 
It is clear that the bias can be varied not 
only by varying the grid bias resistance 
but also by varying the plate coupling re- 
sistance and the applied plate voltage. The 
most convenient method should always be 
employed for making the adjustments. 

It should be remembered that the higher 
the load resistance the greater will be the 
signal output voltage for a given input. 
The reason for this is that there is a con- 
stant voltage, that is, for a fixed input, in 
the plate circuit. Part of this is dropped in 
the internal resistance of the tube and part 

Quick- Action 
Classified 

Advertisements 
7e a Word -$1.14 Minimum 

Cash With Order 

ALUMINUM BOX SHIELDS, 90c. Other bar- 
gains. Utah Supply Co., Box 84, Salt Lake City, 
Utah. 

CAPACITY MULTIPLIER, over eighty different 
values obtainable using standard, inexpensive parts. 
Schematic, $1.00. MICRO -INSTRUMENTS, 514- 
5th St., N.W., Washington, D. C. 

URUGUAY STAMPS -100 different stamps, $1.00. 
200 different stamps, $3.S0. Stamps will be 
shipped direct from Uruguay. Heriberto Meyer, 
care Radio World, 145 West 45th St., New 
York City. 

BARGAINS IN FINEST PARTS! - Highest 
grade, new parts, few of each on hand. National 
dial, flat type, modernistic escutcheon, type G, 
clockwise, $2.19; Pilot drum dial No. 1285 e 1{1.891 

a -c toggle switch, 19e; triple pole, four -throw 
Best switch, insulated shaft, $1.62; double pole, 
four throw, $1.08. Direct Radio Co., 145 Weit 
45th St.. N. Y. City. 

"SOUND PICTURES," by Cameron & Rider. 
Over 1,100 pages, 500 illustrations. The whole 
question of Sound Motion Pictures treated from 
a new angle. A Complete Guide for Trouble 
Shooting. Explains in detail the construction, op- 
eration and care of sound recording and reproduc- 
ing equipment. Price $7.50. Radio World, 145 W. 
45th St., New York City. 

"THE CHEVROLET SIX CAR AND TRUCK" 
(Construction- Operation -Repair) by Victor W. 
Page, author of "Modern Gasoline Automobile,' 
"Ford Model A Car and AA Truck," etc., etc 
450 pages price $2.00. Radio World, 145 W. 45th 
St.. N. Y. City. 

THE FORD MODEL -"A" Car and Model "AA" 
Truck - Construction, Operation and Repair - Re- 
vised New Edition. Ford Car authority, Victor 
W. Page. 703 pages, 318 illustrations. Price $250. 
Radio World, 145 W. 45th St., New York. 

NEW RADIO AMATEUR'S HANDBOOK, 180,000 
words, 2)7 illustrations, 218 pages (10th edition, 
issued 1933). Price, $1.00 per copy. Radio World, 
145 West 45th Street, New York. N. Y. 

"THE MODERN GASOLINE AUTOMOBILE," 
by Victor W. Page, M.S.A.E. New Revised and 
Up -to -date Edition. A whole library of informa- 
tion now complete in one large octavo volume of 
1,146 (6 x 9) pages -1,000 engravings. Bound in 
flexible scarlet fabrikoid. Price $5.00. Radio World, 
145 W. 45th St., New York, N. Y. 

in the external resistance. The higher the 
external resistance the greater is the por- 
tion of the voltage that is dropped in that 
resistance, and it is only this that is available 
for use on the grid of the next tube. 

While increasing the plate resistance in- 
creases the output voltage, there is a prac- 
tical limit, for after the external resistance 
becomes about twice the internal resistance 
the increases in the output voltage is very 
slow. It is doubtful that it is of any advan- 
tage to make the external resistance more 
than five times the internal resistance. 

Attention is called to the fact that when a 
triode is used in a resistance coupled cir- 
cuit, it is not necessary to increase the plate 
supply voltage when increasing the external 
resistance. It is only necessary to insure 
that it is high enough for the signal that is 
to be expected. The only time it is neces- 
sary to increase the plate supply voltage is 
when the output signal voltage is to be in- 
creased. But merely increasing the plate 
supply voltage is no guarantee that the out- 
put voltage will be high enough. It is 
necessary to increase the bias on the tube in 
proportion in order to allow the grid to 
swing the required amount. 

When the tube is a screen grid tube the 
case is not quite so simple. If the external 
resistance in the plate circuit is increased, 
the supply voltage must be increased in the 
same proportion, or else the screen voltage 
must be reduced greatly. But this does not 
apply to the 2A6, nor to the 75, 55, and 85, 
for they are all triodes. 

FREE with a $1.00 
8 -weeks Subscription 

NEW STAR 
MIDGET 

CONDENSERS 
Choice of 15, 25, 50 
and 100 mmfd. capac- 
ities. Single hole panel 
mount. 

Here is your opportunity to get the 
latest product of Hammarlund, a Star 
Midget condenser. Send $1 for 8 
weeks subscription and get any one 
condenser free. Select the desired ca- 
pacity. 
Any two condensers free with $2 for 

17 -week subscription. 
Any three condensers free with $3 for 

26 -weeks subscription. 
Any six condensers free with $6 for 

one -year subscription (52 weeks). 

RADIO WORLD 
145 West 45th St., New York City 

DIAMOND 
PARTS 

Tuned Radio Frequency Seta 

FIVE -TUBE MODEL 
A -C operated circuit, 50 -60 cycles, 105 -131 volts, 

using two 58 t -r -f stages, 57 power detector and 
47 output, with '80 rectifier. Three gang shielded 
condenser and shielded coils in a sensitive, selective 
and pure -tone circuit. Dynamic speaker field coil 
used as B supply choke. Complete kit of parts, 
including 8" Rola speaker and all else (except 
tubes and cabinet). Cat. DSCK @ {15.0 
Wired model, Cat. DSCW (leu cabinet) e 17.11 

Kit of five Eveready- Raytheon tubes for this 
circuit. Cat. DST 

FOUNDATION UNIT, consisting of drilled metal 
subpanel, 1314 x 8% x 2A "; three -gang Scovill 
0.00035 mfd., brass plates, trimmers, full shield, 
shields for the 58 and 57 tubes; six sockets (one 
for speaker plug); two 8 mfd. electrolytic con- 
densers; set of three coils. Cat. DSFU 8.11 

Super Diamond parts in stock. 

FOUR -TUBE MODEL 
The four -tube model is similar, except that there 

is one stage of t -r -f, and a two -gang condenser 
is used. Tubes required, one 58, one 57, one 47 
and one '80. Complete kit, including 8" Role dy- 
namic speaker (less tubes, leu cabinet). Cat. 
DICK 113.58 

Kit of four Eveready- Raytheon tubes for this 
circuit. Cat. 4D.TK 83.81 

FOUNDATION UNIT, consisting of drilled metal 
plated subpanel 134. x 2Y2 x 7 "; two -gang 0.00035 
mfd. SFL condenser; full shield; two shields for 
58 -57; center - tapped 200 -turn honeycomb coil; five 
sockets (one for speaker plug); two 8 mfd. electro- 
lytics; let of two shielded coils; 20.100 mmfd. 
Hammarlund equalizer for antenna series con- denser. Cat. D41'U $5.48 

INDIVIDUAL PARTS 
Travelling light ver- 

nier dial, full- vision, 
6 -to -1 vernier, pro- 
jected indication pre- 
vents parallax; takes 
Ni" or 44" shaft; dial, 
bracket, lamp, escutch- 
eon. 

0 -100 for S -tube Dia- 
0'v. mond, Cat. CRD -0, 

100 -0 for 4 -tabe Dia- 
mond, Cat. CAD-100, 
@ $0.11. 

[If dial is desired for 
other circuits state 
whether condenser 

closes to the left or to the right.] 
I mfd. Polymet electrolytic, insulating washers, 

extra lug. Cat. POLY -8 6 M.o 
Three 0.1 mfd. in one shield case, 250 volt d -c 

rating. Cat. S -31 @ 21 
Rola 8" dynamic for 47 with 1800 ohm field 

coil tapped @ 300 ohms. Cat. FP a 2.0$ 
2 coils for 4 -tube. Cat. DP @ JO 
3 coils for 5t -ube. Cat. DT @ 1.11 

DIRECT RADIO CO. 
143 WEST 45th STREET 

NEW YORK, N. Y. 

PADDING CONDENSERS 

illa A HIGH -CLASS padding condenser is required for i 
superheterodyne's oscillator, one that will hold its 
capacity setting and will not introduce losses in the 

circuit, for losses create frequency instability. The 
Hammarlund padding condensers are of single- condenser 
construction on Isolantite base, with set -screw easily ac- 

50e cessible, and non -stripping thread. For 175 kc. intermediate 
frequency use the 850 -1350 mmfd. modeL For i. -f. from 
460 to 365 kc., use the 350 -450 mmfd. 

0.0005 HAMMARLUND S. F. L. at 98c. 
A sturdy, precision straight frequency line condenser, no end stops. 
The removable shaft protrudes front and rear and permits ganging with 
coupling device, also use of clockwise or anti -clockwise dials, or two 
either side of drum dial. Front panel and chassis -top mounting facilities. 
True straight line. This rugged condenser has Hantmarlund's high 
quality workmanship and is suitable for precision work. It is a most 
excellent condenser for calibrated radio frequency test oscillators, any fre- 
quency region, 100 to 60,000 kc., short -wave converters and adapters 
and TRF or Superheterodyne broadcast receivers. Lowest loss construe. 
tion, rigidity; Hammarlund's perfection throughout. 
Order Cat. HOf a He set 

Guaranty Radio Goods Co., 143 West 45th Street, New York, N. Y. 
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MODEL SHIELDED TEST OSCILLATOR! 
AN improved modulated test oscillator, funda- 

mental frequencies, 50 to 150 kc, enabling 
lining up of intermediate frequency ampli- 

fiers, t -r -t and oscillator circuits, to now ready. 
It is shielded in a metal box 91" wide x 61/2" 
deep x 41/2" high, with beautiful Japanese finish. 
The teat oscillator is obtainable in two models, 
one for a -c operation, the other for battery opera- 
tion. The same cabinet is used for both. 

The a -c model not only is shielded but has the 
line blocked. that le, radio frequencies generated 
by the oscillator cannot be communicated to the 
tested set by way of the a-c line. This is 
necessary counterpart to shielding, and a special 
circuit had to be devised to solve the problem. 

The modulation in the a -c model is the a -e line 
frequency, 60 cycles, effected by using the line 
voltage on the plate of the tube. In the cabinet 
there is a very high reeletance between the shield 
cabinet and the a -c, a double preventive of line - 
shorting and application of a -c line voltage to the 
user. 

The oscillator is equipped with an output post. 
No ground connection need be used, as the cir- 
cuit la sufficiently grounded through the power 
transformer capacity to prevent body mutt, 
effects in tuning. 

The frequencies are more accurately read than 
normal use requlrer, being never more than 2% 
off, and usually not more than 1% off, many 
readings being right on the dot (no discernible 
difference). The frequency stability is of a high 
order from 100 to 50 kc, and somewhat less from 
100 to 150 kc. Zero beats are guaranteed at all 
frequencies. 

The oscillator was designed by Herman Bernard 
and is manufactured under the supervision of 
graduates of the Massachusetts Institute of Tech- 
nology. 

Either model FREE with two -year subscription for Radio World 
(104 issues) $12.00 

The test oscillator has a frequency -calibrated dial, 150 
to 50 kc, with 1 kc separation between 50 and 80 kc and 
2 kc separation between 80 and 150 kc. Intermediate 
frequencies are imprinted on the upper tier. Broadcast 
frequencies are obtainable on tenth harmonics (500 to 
1,500 kc). 

RADIO WORLD 
145 West 45th St., New York, N. Y. 

-r HE a -c model is completely self- operated and 
requires a 56 tube. The battery model re- 
quires external 22.5 -volt small B battery and 

1.5 -volt dry cell, besides a 230 tube. The use of 
1.5 volts instead of 2 volte on the filament increases 
the plate impedance and the operating stability. 

The battery model is modulated by a high- 
pitched note. Zero beats are not obtainable with 
the battery model. 

Directions for Use 
Remove the four screws and the slip cover, in- 

sert the 56 tube in its socket. restore the cover 
and screws, connect the a-c attachment plug to the 
wall socket, and the a -c test oscillator U ready 
for service. 

For testing some particular set, follow the direc- 
tions given by the designer or manufacturer. In the 
absence of such directions, use the following method. 

Mentally affix a cipher to the registered fre- 
quencies on the lower tier (so 50 Is read as 500, 
and 150 as 1,5001, and set the .Sal for any de- 
sired broadcast frequency. Connect s wire from 
output post of test oscillator to antenna post of set. 
Leave aerial on for zero beats, off otherwise. At 
resonance the hum will be heard. Off resonance 
it will not be heard. For testing Intermediate (re- 
duencfes, connect the wire to plate of the first 
detector socket. The first detector tube may be 
left In place and bared wire pushed into the plate spring. The intermediates then are tuned for 
strongest hum response. If an output meter Is 
used, tune for greatest needle deflection. 

The battery model is connected to voltage sources 
as marked on oscillator outleads and is used the 
same way. 

SHORT -WAVE 
COILS and FORMS 

Precision short -wave plug -in coils, wound on 

11" diameter. Form has gripping flange. 
Four coils to a set for each tuned circuit. 
Approximate frequencies with 0.00014 mfd. 
are 1900 -3080 kc, 3000 -6600 kc. 8000 -13200, 
13000 -30000 kc. 
Two -winding coils. UX base. Cat. SWA 
(feue coils) 
Three -winding coils. 8 -pin base (tickler 
Interwound with part of secondary) Cat. 

UX 
each. 

for 
tour tor 60e. either ti=t or56 -pin. 

each. Bormt, Its each. Six-spring sockets. Cat. SZ. 

SCREEN GRID COI COIL CO., 
1 

W. 4ftb Street, 
New 

TROUBLE SHOOTER'S 
MANUAL, Nos. I and II 

Having assembled 2,000 diagrams of commercial 
receivers, power amplifiers, converters, etc., in 

1,200 pages of Volume No. 1 of his Perpetual 
Trouble Shooter's Manual, John F. Rider, noted 
radio engineer, has prepared Volume No. 2 on an 
even more detailed scale, covering all the latest 
receivers. Volume No. 2 does not duplicate dia- 
grams in Volume No. 1, but contains only new, 
additional diagrams, and a new all- inclusive in- 
formation on the circuits covered. 
Volume No. 2- Perpetual Trouble Shooter's Man- 

ual, by John F. Rider, Shipping weight 6 lbs. 
Order Cat. RM -VT @ $5.00 

Volume No. 1 (8 lbs.). Order Cat. RM -VO @ $5.00 
We pay p..stage in United States on receipt of 

purchase price with order. Canadian, Mexican and 
other foreign remittances must be in funds payable 
in New York. 

RADIO WORLD 
145 West 45th Street New York City 

RADIO WORLD 
and "RADIO NEWS" 

BOTH FOR 
ONE YEAR $7.00 Canadian 

and Foreign 
$1.50 extra 

You can obtain the two leading radio technical magazines 
that cater to experimenters, service men and students, 
the first and only national radio weekly and the leading 
monthly for one year each, at a saving of $1.50. The 
regular mail subscription rate for Radio World for one 
Year, a new and fascinating copy each week for 52 weeks. 
is $6.00. Semi in $1.00 extra, get "Radio News" also 
for a year -a new issue each month for twelve months. 
Total 64 issues for $7.00. 
RADIO WORLD, 145 West 45th Street. New York. N. Y. 

DICTIONARIES- STANDARD ENGLISH 

or 4 LETTER WORDS. 25e. both 
35e. Definition Stand. Eng. Words 
25e. Lists of words winning first 

prize In recent Gold - Medal, Princess Pat, Path- 
finder. Disquiet, Magnesia or Wheatles Contest. 
@ 50e. 3 for 51.00. List first -prize winners In 
30 Contests. 25e. Copy of Contest Magazine, 25e. 

Dept. R.W. 
DeLONG AG ENCY. Inc.. Lafayette, Indians 

BLUEPRINT 
627 Five -tube tuned radio frequency, 

A -C operated; covers 200 to 550 
meters (broadcast band), with optional ad- 
ditional coverage from 80 to 204 meters, 
for police calls, television, airplane, ama- 
teurs, etc. Variable mu and pentode tubes. 
Order BP -627 @ 2513 

RADIO WORLD 
145 WEST 45th ST., NEW YORK. N. Y. 

PUSH -PULL 
DIAMOND 

Adual -range receiver, 1550 -535 kc, 
1525 -4200 kc, using a perfected 
superheterodyne circuit, fre- 

quency- stabilized oscillator and electron 
coupling between modulator and oscilla- 
tor. Ten tuned circuits, four variable. 
Two stages of t -r -f, tuned modulator, 
tuned oscillator, with switch for wave - 
changing. Output 15 watts from 2Á3's 
in push -pull. Full -wave second detector, 
with 56 driver of output. 52 mfd. of 
B filter capacity. Automatic volume 
control of two i -f tubes. Automatic 
inter- channel noise suppression. Selec- 
tivity enough to blot out strong locals 

10 kc removed from distant station. No 
squeals whatever. 

Tubes used: Five 58's; two SS's; one 
56; two 2A3's; one 5Z3. 
Wired Model of 12 -Tube Push -Pull 
Super Diamond, including speaker, 
tubes and everything else, except cabi- 
net. Lined up and padded $41.27 by experts. Licensed. 

Complete parts, speaker, tubes, every- 
thing except cabinet. 

Ss7e77 

Direct Radio Co. 
143 West 45th Street 

New York, N. Y. 

A SEVEN TUBE $18.50 
SUPER KIT 

(complete with new type tubes) 
Uses three 78's, one 37, one 75, one 42 and one 80. 
Employs only standard nationally advertised parts: - Thordarson power trans.; Jensen 8" speaker; Magnavox 
filter cond.; I.R.C. resistors; Fast bypass cond.; Meissner 
Litz coils; General Instrument variable condenser rubber 
mounted with special oscillator tracking section; Sylvania 
tubes; semi- mounted chassis of Lasalle metal; wiring cable R.M.A. coded; picture diagram actual size showing exact 
Placement of wires and parts; real A.V.C. on three tubes. Extremely sensitive averaging less than one quarter micro- 
volt per meter. Complete kit including tubes, speaker and all parts -$18.50. Write for details. 

BOWEN RADIO LABORATORY 
526 Surf St. Chicago, Ill. 

NEW $2.65 
INTERMEDIATES 

Highest grade inter- 
mediate transformers, 
465 kc or 175 kc, with 
or without secondary 
center tap, just re- 
leased by Hammar- 
lund, use air -core 
condensers for tun- 
ing. 
The transformer is of the 
tuned primary -tuned sec- 
ondary type, with both 
plate and grid coils be- 
ing tuned by air -dielectric 
variable condensers of 
special design. Thew 
condensers are mounted 
on an Isolantite panel 

465 kc. model is used 1 15.16 inches in diameter. 
in 11 -Tube Push -Pull The rotor is carried in a 

Diamond single bearing in the 
Isolantite panel and om- 

elets of two circular and three semi- circular brass 
plates of % inch radius riveted to the rotor shaft. 
The stator, also of brass, consists of two circular 
and two semi- circular plates soldered to stator 
support rods which in turn are soldered in the 
bushings in the Isolantite panel. Contact is made 
to the rotor plates by phosphor bronze spring under 
considerable tension. No locking device is neces- 
55ry, as the tension of the contact spring is suffi- 
cient to maintain the setting of the rotor eves 
where extreme vibration is present. A screwdriver 
slot is provided in the end of the rotor shaft to 
facilitate tuning. 
The use of these air variables practically elim- 
inates the variations in gain and selectivity in- 
herent in intermediate transformers in which the 
coil, are tuned by means of adjustable condensers 
of the compression type using mica as dielectric. 
The transformers are pre -tuned to the desired fre- quency. List price, L4.50; net, $2.65 each. 

Guaranty Radio Goods Co. 
143 West 45th Street 
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BLUEPRINTS, COILS 
and CHASSIS 

FOR THE TUNED R -F 

DIAMOND 
OF THE AIR 

FOUR -TUBE DIAMOND 
Extremely fine performance, including fetching tone quality, 

marks the Four -Tube A -C 1933 Diamond of the Air, blue- 
print of which is now available (half -scale). Many have been 
surprised that so much can be accomplished on a t -r -f set that 
costs so little to build. The circuit uses a two -gang 0.00035 
mfd. condenser. Special coils are required. The chassis is 
metal, 13.75 x 6.75 x 2.5 inches. 

Send $3.00 for six months subscription (26 issues) and get 
the blueprint, two official shielded coils and the drilled metal 
chassis free. Order PRE -D-4 -COMB. 

Analyzer Plug and 

977 

976 

Adapters 
For constructing a 
set analyzer, an 
analyzer plug, to 
go into a receiver 
socket, is neces- 
sary. We offer the 

975 exclusive s e v e n- 
pin analyzer plug, 
plain long handle 
as illustrated, and 
three adapters 
that enable put- 
ting the plug 

connections into UX, UY and six-pin receiver sockets. 
The plug has 5 -foot 7 -lead cable. All four parts sent free on 
receipt of $6.00 for one -year's subscription (52 issues). 
Order Cat. PRE -ANPLAD. 

974 

RADIO WORLD and 1 %OO 
RADIO NEWS J 

Get both of these mazagines for one year for $7.00, although the reg- 
ular subscription price of RAnto Wow.n alone is $6.00 a year and that 
of "Radio News" alone is $2.50 a year. Instead of paying $8.50 you pay 
$7 and you get 52 issues of RAnto Woaan (one a week) and 12 issues of 

"Radio News" (one a month). "Radio News' recently bought "Citi- 
zens Radio Call Book," and 'Technical Review" and consolidated them 
with "Radio News." This offer at this combination price applies only to 

United States and possessions. Send $7.00 and order Cat. PRE -RWRN. 
To Canadian and other Foreign subscribers the combination price offer 

is at $8.50 for these two magazines. Order Cat. PRE- FOR -RWRN. 

RIDER'S MANUAL 
The standby of the service man is John F. Rider's "Perpetual Trou- 

ble Shooter's Manual," of which Vols. 1 and 2 have been published. 
Vol. 1 consists of 2,000 diagrams of commercial receivers, power am- 

plifiers, converters, etc. Total pages, 1200. 

Vol. 2 contains additional diagrams on the same basis as above, but 
in Vol. 2 there is no duplication of any of the diagrams printed in 

Vol. 1. 
To get Vol. 1 free, send $9.00 for 1% -year subscription (78 weeks) 

and order Cat. PRE -RM -1. 
To get Vol. 2 free, send $9.00 for lys -year subscription (78 weeks) 

and order Cat. PRE -RM -2. 

PHONOGRAPH MOTOR 
Allen -Hough synchronous phonograph motor, 78 revolutions per min- 

ute; takes up to 12 -inch records. Works from a -c line, 50.60 cycles, 
105 -120 volts. Equipped with felt -covered turntable. To start the 
motor give it a slight impetus. Fits into 3 -inch depth, hence handy 
for compact installations. Given free with 34 -weeks subscription at 
$4.00. Order Cat. PRE -PHOMO. 

A -C, D -C SOLDERING IRON 
A serviceable iron that 

works on a -c (any fre- 
quency) and d -c, 105 -120 
volts. Sent free on receipt 
of $1.50 for three -months 
subscription (13 issues). 
Order Cat. PRE -SOLIN. 

- r, 1,_/ t,i\11i' 

FIVE -TUBE DIAMOND 
The Five -Tube A -C 1933 Diamond of the Air provides 

greater sensitivity than the four -tube model, also somewhat 
more selectivity, as a three -gang condenser is used. An in- 
fallible method of permanently suppressing oscillation is intro- 
duced, so that besides having a sensitive and selective set one 
will have a stable receiver. The tone is most excellent. Send 
$4.00 for 34 weeks subscription (34 issues) and get the blue- 
print, three shielded coils and drilled metal chassis free. 
Chassis is 13.75 x 9 x 3 inches. Order Cat. PRE -D -5 -COMB. 

0- 10,000 -Ohm Resistance Meter 
A 0- 10,000 -ohm ohmmeter and con- 

tinuity tester. A rheostat is built in for 
correct zero resistance adjustment. The 
unit contains a three -cell flashlight bat- 
tery. Supplied with two 5 -foot -long wire 
leads with tip plugs. Case is 4 -inch diam- 
eter baked enamel. Sent you for an or- 
der for one year's subscription for RADIO 
WORLD (52 weeks) at the regular rate of 
$6. Order Cat. PRE -500. 

We do not pay postage on resistance meter. Average 
postage 17c. 

DOLLAR SPECIALS 
R -F 

CHOKE 
COILS 

These coils have 50, 100, 200, 400 and 800 turns, 
diameter 1 inch, and are suitable for detector plate 
filtering? screen filteriiç, grid and plate loads, etc. 
The 50 is for short waves, 100 for television band, 200 
For broadcast band, 400 for high intermediate fre- 
quencies (450 to 300) and 800 for lower intermediate 
frequencies. Any four, or four of a kind, or com- 

binations not exceeding total of four, sent free on receipt of $1.00 for 8 
weeks trial subscription. Order Cat. PRE -4 -CH and state chokes de- 
sired, by quantity and number of turns. 

TWO BOOKS 

ANDERSON 
AND 

BERNARD 
some 
books 
Cats. 

"The Superheterodyne;" by J. E. Anderson and 
Herman Bernard. A treatise on the theory and 
practice of the outstanding circuit of the day. 
Special problems of superheterodyne' treated au- 
thoritatively. 
"Foothold on Radio." A simple and elementary 
exposition of how broadcasting is conducted, with 

receiver circuits and an explanation of their functioning. Both 
sent free on receipt of $1.00 for 8 weeks trial subscription. Order 
PRE- SH -FH. 

CHOICE OF One meter sent free with each $1.00 trial sub- 
scription (8 weeks). Order Cat. PRE -MTR and PANEL TYPE add the number of the meter to the catalogue 

METERS number. Any number of meters may be or- 
dered on the equivalent extended subscription 
basis. 

0 -6 Voltmeter D.0 No. 326 
0 -50 Voltmeter D.0 No. 337 
6 -Volt Charge Tester D.0 No. 23 
0 -10 Amperes D.0 No. 338 
0-25 Milliamperes D.0 No. 325 
0 -50 Milliamperes D.0 No. 350 
0 -100 Milliamperes D.C. No. 390 
0 -300 Milliamperes D.0 No. 399 
0-400 Milliamperes D.0 No. 394 

HANDY One grid condenser of 0.00025 mid., with clips; 
one 5 -to -7 meg. fixed grid leak; one knob with PACKAGE OF g -inch shaft; one a -c cable and plug. All sent 

PARTS on receipt of $1.00 for 8 -weeks trial subscription. 
Order Cat. PRE- HANPRG. 

SHIELDS 
FOR 57, 

58 TUBES 

Aluminium shields of the type specified by the 
tube manufacturers for sensitive circuits, so that 
the shield top fits snugly about the tube dome, are 
obtainable, six free on receipt of $1.00 for 8 weeks 
trial subscription. Order Cat. PRE- TUBSH. 

RADIO WORLD, 145 West 45th Street, New York, N. Y. 
(WE PAY POSTAGE ON ALL PRODUCTS LISTED ON THIS PAGE, EXCEPT OHMMETER). 
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