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UNIVIERSAL$765 
SHORT -WAVE KIT 
For sheer delight in 
short - wave reception 
use the Supertone 
Universal, which 
works on a.c. or d.c., 
and affords utmost 
sensitivity and selec- 
tivity. Foreign sta- 
tions fill the phones 
with fine, clear music. 
A simple, standard 
three -tube circuit. The 
complete kit of parts, 
including four special 
plug - in coils (less 
tubes and phones) 

$7.65 

The neat arrangements of parts also makes 
for best efficiency. Regeneration on all 
coils is assured. One tuning control, one 
regeneration control, three tubes (78, 43 and 
2szs). 

The Supertone Uni- 
versal S -W set is ob- 
tainable also in wired 
form, at $9.15. The 
circuit is wired by ex- 
perts and is tested 
with precision instru- 
ments. 

A kit of licensed tubes 
(one 78, one 43 and 
one 25Z5) is obtain- 
able at only $2.90. 
Use radiotrons for 
best results. 

SUPERTONE PRODUCTS CORP. 
35 Hooper Street Brooklyn, N. Y. 

Tel.: Williamsburg 5 -0043 

DIAMOND PARTS 
Tuned Radio Frequency Seta 

FIVE -TUBE MODEL 
A -C operated circuit, 50 -60 cycles, 105.120 volts, 

offing 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 

usedpaseB supply chokeeYnCompleteakit of 
field 

including 8" Rola speaker and all else (except 
tubes and cabinet). Cat. D5CK @ $15.69 

Wired model, Cat. D5CW (less cabinet) @.. -- 17.19 

Kit of five Eveready - Raytheon tubes for this 
circuit. Cat. D5T 4.97 

FOUNDATION UNIT, consisting of drilled metal 
subpanel, 1334 x 8% x 234 "; three -gang Scovill 
0.00035 mfd., brass plates, trimmers, full shield; 
shield. for the 58 and 57 tubes; six sockets (one 
for speaker plug); two 8 mfd. electrolytic con- 

densers; set of three coils. Cat. DSFU $6.19 

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" Rol* dy- 
namic speaker (less tubes, less cabinet). Cat. 

f13.ó D4CK 

it of four Eveready -Raytheon tubes for this 
circiut. Cat. 4D.TK $3.89 

FOUNDATION UNIT, consisting of drilled metal 
plated subpanel 1334 x 2$4 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- 
lytic., set of two shielded coils; 20 -100 mmfd. 
Hammarlund equalizer for antenna series con- 
denser. Cat. D4FU $5.48 

INDIVIDUAL PARTS 
Travelling light ver- 

nier dial, full- vision, 
6 -to -1 vernier, pro- 
jected indication pre - 

vents parallax; takes 
34" or 34" shaft; dial. 
bracket, lamp, swatch. 
eon. 

0 -100 for 5 -tube Dia 
mond, Cat. CRD -0, @ 
$.91. 

100 -0 for 4-tube Dia- 
mond, Cat. CRD -100 

$41.31. 
[If dial is desired fog 

other circuits stab 
whether condense. 

rinses to the left or to the right.] 
8 mfd. Polymet electrolytic, insulating washers. 

extra lug. Cat. POLY -8 @ f .49 

Rois 8" dynamic for 47 with 1800 ohm field 
coil tapped @ 300 ohms. Cat. FP @ 3.83 

2 coils for 4 -tube. Cat. DP @ .90 
3 coils for 5 -tube. Cat. DT @ 1.35 

DIRECT RADIO CO. 
143 WEST 45th STREET 

NEW YORK, N. Y. 

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. Ea- 
close 3c to cover postage. 

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

FREE 

LOOK AT YOUR WRAPPER 
You will see by the date thereon when your 
subsription for Radio World expires. If the sub- 
scription is about to run out, please send us 
renewal so that you will not miss any copies. 
Subscription Department. RADIO WORLD, 145 
West 45th St., N. Y. City. 

CHARACTERISTICS CHART 
All the receiver tubes, and some others, under 

the following groups: Detectors and Amplifiers, 
Power Amplifiers, Rectifiers, Phototubes. Regu- 
lators. Two full pages, also page of descriptive 
text. In Radio World of April 1, 1933. 15c a copy, 
or send 81.00 for trial subscription of 8 weeks, 
including April 1. Radio World, 145 W. 45th St., 
New York City. 

"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 85.00. Radio World, 
145 Wt 45th St., New York, N. Y. 

3 STAR SPECIAL 

DETROLA Self- Powered 
Short Wave Converter 

Foreign reception guaranteed. Work- 
ing on all types of sets. As de- 

Work- 

scribed in June 3rd issue Radio 
World. Complete with tubes 

Farrand 
INDUCTOR 
DYNAMIC SPEAKER 

Chassis 

12 -inch Double 

Magnet, Works 

on Battery and 

Electric Sets 

Will equal the tone of any high price 
Dynamic Speaker. In original Sealed 

LL JMJM t`J Cartons. Formerly listed at $35.00 

AUDIOLA 2 -TUBE 
SHORT WAVE CONVERTER 
Chassis. I5 -200 Meters. Can be attached to any 
AC operated set. Brings in Foreign Stations. 
Police Calls. Amateur Talks. Ship -to- 
Ship Conversations, and many other 

$3,95 thrills. Employs '27 and '24 tubes 1W,3 
(less tubes) 

The House of Quality Service 
!forth Radio Co. Star Radio Co. 
172 Washington St. 78 Cortlandt St. 

NEW YORK CITY 

SOLDERING IRON 

F R E E 
Works on 110 -120 volts AC or DC, power, 
50 watts. A serviceable iron, with copper 
tip, 5 ft. cable and male plug. Send $1.50 

for 13 weeks' subscription for Radio World 
and get these free! Please state if you are 
renewing existing subscription. 

RADIO WORLD 
145 West 45th St N. Y. City 

Ipinf,74lfl:Er4 .tyILUS 

fo 

Our new 108 page Cata- 
log is lust o8 the 
press. Use it as your 
guide for buying every 
radio part you want at 
the LOWEST PRICE 
OBTAINABLE any - 
nhere. Every item ad- 
vertised 1s carried in 
stock, thus assuring 
you PROMPT DE- 
LIVERY. 

SEND FOR YOUR COPY TODAY 

TRY -MO RADIO CO., INC. 
Dept. RW, SS Cortlandt St., New York 
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DIODE OVERLOAD 
A Cause of Double -Hump Tuning and Distortion 

By Kenneth Barton Brooks 

FIG. 1. 
In a duo -diode circuit the 
rectified voltage may be 
read directly by putting 
the voltmeter in circuit as 
the load. The meter is 
shown as M, while the 
resistor to its left is the 
multiplier of the meter. 
The current may be com- 
puted from the formula: 
current in ampere equals 
voltage in volts divided 
by resistance in ohms. 

FIG. 2. 
The circuit tested. Here the ful -wave 

type of detection is used, representing 
the second detector of a superhetero- 
dyne. The potentiometer P had a to- 
tal resistance of 250,000 ohms, but to 
duplicate the meter instance in Fig. 1 

would have to be of the same resist- 
ance as the multiplier. The other re- 
sistor, to left, is part of the automatic - 
volume control system, affecting pre- 
ceding tubes. The question posed is 
whether the diode or the triode is 

overloaded first. 

T HE use of the duo -diode detector, as 
found in the 55, 2B7, 85 and 75, has 
resulted in some instances in distortion, 

where excellent tone was expected, and this 
has been generally ascribed to the use of 
diode -biasing of the triode or pentode that 
is in the same envelope. 

The condition arises principally in super - 
heterodynes, and this led to the suspicion 
that perhaps more was being put into the 

diode than it could well handle. When the 
tube begins to saturate in this manner the 
quality at loud passages is poor. Moreover, 
there might be double -peak reception, due 
to the strong second harmonic generated. 

Measurements were made of typical super - 
heterodynes in which this trouble was en- 
countered, in an effort to determine whether 
it arose in the diode or in the amplifier in 
the same envelope. Instead of a load re- 

FIG. 3. 
It was found that the diode was the 
first to suffer from overload. This was 
determined experimentally and sub- 
jected to triple check. Therefore, the 
remedy is proposed of using two tubes 
in the second detector position, in par- 
allel. The nature of the circuit is not 
changed thereby, but the voltage -han- 
dling capability is approximately 
doubled. Except for paralleling, Fig. 
3 is the same as Fig. 2. In each tube 
above the two diode anodes are made 

one. 

sistor of the usual sort, e.g., a potentiomet- 
er's total resistance, the multiplier of a 
meter was used, and the meter included. 
Thus the rectified voltage was measured 
directly. The hookup is shown in Fig. 1. 

Voltage and Current 
In this way both the current flowing and 

the actual voltage may be determined. The 
(Continued on next page) 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO WORLD July 1, 1933 

FIG. 4 

( Cùntinued from preceding page) 
voltage is read directly,.and the meter then 
makes an excellent tuning meter, although 
it would be an expensive one. The meter 
used had a sensitivity of 0.5 ma at full - 
scale deflection and the 300 -volt multiplier, 
in this instance also the load, was 600,000 
ohms. The current could be read, too, it 
being proportional to the voltage read and 
the maximum voltage. 

Four local stations in New York City 
were tested in this way. Two of them showed 
readings of 50 volts, one of 30 volts and 
the other of 22 volts. So for 50 volts the 
current flowing was 50/300 or one -sixth of 
0.5 milliampere, equals a little more tha 
83 microamperes. At 30 volts the current 
was one -tenth of 500 microamperes. or 50 
microamperes. At 22 volts the current was 
approximately 35 microamperes. 

On other local stations, where there was 
no double -hump tuning, tone was excellent, 
and these stations showed readings of less 
than 15 volts. The average reading was 
less than 10 volts for a variety of stations 
including distant ones, where the result was 
only a few volts. 

Worst Instead of Best 

It did not seem necessary to pursue the 
experiment further, as it was clear that the 
detector was being overloaded, and there- 
fore not only was there a departure from 
desired linearity, but the result on strong 
locals was no better than from the worst 
type of detection. 

The meter was equipped also with a 30- 
volt multiplier (60,000 ohms), and this was 
used. Naturally, the voltage was reduced, 
as the resistance was only one -tenth of what 
it had been, and the current increased less 
than the resistance had been decreased. 
Approximately the voltage was halved, for 
the strong local stations. But it is desirable 
to present as high a load as practical to the 
diode, to attain linearity, or directly portion - 
ate response in the rectified circuit, com- 
pared to the peak voltage of the radio -fre- 
quency (here intermediate -frequency) input. 
Moreover, the cure was not complete for 
that very reason, that linearity was not 
present on loud passages. 

Slider Arm Did Not Help 

If the trouble arose in the triode, whether 
diode- biased or independently biased, it 
should be correctible when the arm of the 
potentiometer was slid to take off some 
lower voltage, but this did not eliminate the 
trouble. 

The circuit used in the set was of the 
full -wave input type, as in Fig. 2, where P 
is the potentiometer, which was 250,000 
ohms. The cathode is grounded. Rectifica- 
tion takes place when the anode is positive 
in respect to the cathode, and this positive 
voltage is due to the radio frequency. The 
rectified voltage is the same as that put into 
the triode of the 55, and also it is the bias 
voltage on the triode, as the signal alone 
provides the bias. That is the meaning of 
a diode- biased triode. 

ID 

FIG. 5. 

While it is true that 50 volts are too much 
for bias of the triode of the 55, this is merely 
relative, in that excess bias augments the 
trouble, but it does not reveal the true and 
more important source, which is the diode. 
Various plate voltage values were tried, 
also plate load resistors, and still the trou- 
ble continued. 

Two Tubes as Remedy 
It was therefore deemed advisable to as- 

certain if the poor quality continued when 
the triode of the 55 was replaced with a 
remote cutoff tube, such as the 58 and also 
when the diode of the 55 was resistance- 
capacity coupled to the primary of the inter - 
stage push -pull transformer (not shown). 
Still the trouble continued, so the diode was 
the source. 

If two tubes are used the trouble will 
disappear, and Fig. 3 shows two 55's, with 
anode plates of one tied together, and anode 
plates of the other likewise treated. Then 
the joined plates in each instance are treated 
as one anode, and indeed they are one. This 
approximately doubles the voltage- handlisn 
capacity. The plate load resistor if aroun ' 
50,000 ohms or so may be retained at the 
value, although if originally around 250,000 
ohms may be reduced somewhat. 

Not Due to A. V. C. 

In all instances it was found that the 
automatic volume control could be tied to 
the maximum rectified negative voltage, as 
consistently diagramed in the figures, and 
it was confirmed that the trouble was not 
due to rectification in the controlled tubes. 
The double peak and poor tone persisted 
even when the automatic volume control was 
removed. as when returns of grids of other- 
wise controlled tubes made directly to 
grounded B minus. 

In Fig. 3 is shown another method, where 
a fixed resistor R is made to limit the input 
of the triode, the diode unchanged. This 
was tried as another means of local- 
izing the trouble, for if it persisted, the 
diode was at fault. It persisted. Therefore 
the Fig. 3 method should not be used as an 
attempted cure, but the Fig. 2 method is 
recommended. 

The effect of overtaxing the diode is to 
render sensitivity low on loud locals, with- 
out affecting the weak stations. However, 
in a very sensitive superheterodyne tuner, 
since it is obvious that large rectified volt- 
ages will be present in the diode, the distor- 
tion not only results in poor quality but 
weak response. Therefore it is not practical 
to build up the volume by subsequent audio 
amplification to what it should be, as dis- 
tortion is amplified, yet if the diode circuit 
is treated in the Fig. 3 method, the triode 
will drive push -pull output tubes. 

Trouble Cumulative 
Assuming that the local signal that re- 

sulted in 50 volts rectified output of the 
diode was subjected to a gain of only 2 in 
the triode amplifier, the voltage on the grid 

of the output tube, assuming no driver, 
would be 100 volts. If push -pull is used 
there is a transformer, and if its ratio is 
only 2 -to -1 effective, then 200 volts go into 
the output tube. And if the output tubes 
are 2A3's the voltage to which their input is 
subjected, in respect to such local, is more 
than three times too great. So the trouble 
becomes cumulative. 

The problem of improving tone and vol- 
urne therefore may be met by the service 
man and experimenter by properly arrang- 
ing the diode circuit, using two tubes, and 
one audio stage well may be dispensed with, 
thus yielding the desired socket. And the 
volume on strong locals will be full, the tone 
will be excellent, and the general volume, 
even on weak stations, will stand up suffi- 
ciently. 

Not much has been said about the quan- 
tity of input that the duo -diode will stand. 
When the 56 was announced it was said that 
this tube as a diode, half -wave action, would 
stand 40 volts radio frequency (rms), but 
obviously the duo -diode as found in the 
stated tubes will not go that far, and a limit 
at around 15 volts would be considered safe 
by a conservative engineer. 

Full -Wave Detection 
The question thus arises as to whether 

full -wave or half -wave rectification is pref- 
erable. By the very nature of the circuit, 
the voltage output from full -wave detection 
is half that from half -wave, since the input 
at any given alternation of a cycle is from 
only half the secondary. It is therefore 
imperative, with sensitive receivers, to use 
full -wave rectification in the second detector. 
Indeed, although the rectified voltage woul-' 
he only one-half, as to the preferred strong 
local stations, the actual quantity of sound 
from the speaker would be greater with 
full -wave, because half -wave simply makes 
a bad situation worse, by doubling an already 
too -high voltage. 

Aside from the duo- diode, however, if a 
56 or other such tube is circuited as a diode, 
since it will stand more voltage, it is possible 
to get good results with half -wave rectifica- 
tion in the second detector. 

Separate Diode 
Fig. 5 shows a generalized circuit for a 

diode comprised of another type tube. If a 
56 is to be used, the screen connection may 
be neglected. Otherwise the circuit would 
hold for 2A5 (tube at left), which should 
stand 100 volts, and cure all troubles. 
Plate, screen and cathode are tied together 
and serve as the cathode, while the other- 
wise grid is the anode. Then the voltage 
may be taken off for introduction into a 
subsequent amplifier tube. Of course there 
is no B voltage on the 2A5 and therefore 
considerations of high current consump- 
tion do not arise. The non -reactive coupling 
method to amplifier (tube at right in Fig. 
5) is shown, but if transformer coupling is 
used, a stopping condenser may be put be- 
tween the arm and P terminal of the pri- 
mary, return of primary going to ground. 
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By Edwin Stannard 
Supertone Products Corporation 

AS circuits improve they become more 
and more standardized, which ac- 
counts in part for the similarity of 

circuits. Just now there is a wave of 
popularity for the earphone short -wave re- 
ceiver of the universal type, and in general 
the diagram shown in Fig. 1 is used. 

This circuit uses a 25Z5 as rectifier for 
a -c use, floated on the line when d -c is 
used; a 78 detector and a 43 amplifier. Of 
course some locals can be heard on the 
speaker, but there is no speaker, for the 
circuit is not based on the infrequent results 
but on dependability. 

The almost universally accepted shunt feed 
method of regeneration control is used, and 
the 78 is therefore made into an extremely 
sensitive detector, for without regeneration 
there would be little heard. 

Regenerative action might not be present 
at any setting of the largest of the four 
coils used if too much of the capacity of 
the 5 -100 mmfd. condenser were in circuit, 
indeed there might not be regeneration on 
any coil. However, that is the reason the 
condenser is adjustable, and it may be ad- 
justed for regeneration on the smallest or 
next to smallest coil. 

Larger Tickler Windings 
Whether regeneration will be present will 

.depend somewhat on the aerial itself, but 
adjustment of the condenser with the series 
finger will take care of this. If there is no 
regeneration, broadcasting stations around 
1,500 kc, 1,450 kc and similar frequencies 
-might come in ; with regeneration they will 
not be received. That is simply another 
way of stating the well -known fact that 
regeneration not only increases sensitivity 
but selectivity as well. 

The commercial type of plug -in coils may 
be used with this receiver, but it may be 
found that regeneration will not be satis- 
factory on all coils. However, to take care 
of this condition the special coils for the 
circuit, while having standard secondaries, 
have ticklers that possess twice as many 
turns on each of the four coils as do the 
general plug -in models. The reason is that 
the 78 tube requires such extra tickler wind- 
ing, and therefore any who are thinking of 
building this circuit using coils they have, 
and run into trouble, might as well prepare 
to double the number of tickler turns as a 

The antenna series condenser is 
adjustable by the finger from the 
rear of the chassis in this universal 
short -wave set. The capacity should 
not be any lower than that required 
for regeneration. The circuit has 
become more or less standard in 

the last few months 

sure cure for low sensitivity and vanished 
sensitivity. 

Both condensers, the one used for tuning 
and the one for feed back control, are of 
0.00014 mfd. capacity. Whenever the an- 
tenna condenser is to be adjusted, on what- 

LIST OF PARTS 
Coils 

One set of four two -winding short -wave 
plug -in coils. 

One 10- millihenry radio frequency choke 
coil. 

Two B filter chokes. 

Condensers 
Two 140 mmfd. variable condensers 

(Hammarlund) . 

One 5 -100 mmfd. series antenna condenser. 
One 0.0001 mfd. grid condenser. 
One 0.01 mfd. stopping condenser. 
One 2.0 mfd. by -pass condenser. 
Three electrolytic condensers, one 12 mfd., 

one 4 mfd., one 8 mfd. 

Resistors 
One 4- megohm grid leak. 
One 250,000 -ohm coupling resistor. 
One 0.5- megohm grid leak. 
One 500 -ohm bias resistor (one watt). 
One 200 -ohm, 30 -watt ballast resistor. 

Other Requirements 
Three six -contact sockets. 
One four -contact socket (for coil). 
One grid clip. 
Two pairs of binding posts. 
One line switch. 
Two vernier dials. 
One knob. 
One metal chassis. 
One six -foot cord with plug. 
Two tube shields, large for 43 and one 

small for 78. 

200 n 

30WA77S 

_ ,r, 

UU 

ever coil is selected for the purpose, the 
tuning condenser should be at maximum 
capacity and the regeneration condenser at 
about 50, or at a smaller numerical (ca- 
pacity) setting. 

The 78 tube is a screen grid valve and 
here is used as a grid leak detector. The 
grid current types of circuits make for 
excellent sensitivity, and the 78 lends itself 
to that use, although not so included among 
the formal tube data characteristics. The 
cathode has suppressor tied to it, both are 
grounded, the screen is led to the bias volt- 
age of the 42 output tube, and a relatively 
large condenser across the 43's biasing re- 
sistor improves sensitivity and tone. 

R -F Choke Coil 

The choke coil in the detector plate leg 
is a honeycomb, which has low distributed 
capacity, and may be rated at 10 millihenrjes, 
or in turns, 800, although even substantially 
different r -f chokes will work well in this 
position, if of adequate inductance, so long 
as they are of the honeycomb type, because 
of the low distributed capacity. 

It can be seen that the heaters are in 
series. This is true for both a -c and d -c use. 
The line voltage in either instance will be 
about the same. The rectifier and the power 
tube both have 25 -volt heaters, while the 
detector has a 6.3 -volt heater. Thus 56.3 
volts are accounted for, and to take up the 
difference the 200 -ohm, 30 -watt resistor is 
used. It is connected between the high 
voltage side of the d -c line and one side of 
the series heater of the rectifier. Of course 
for d -c only the resistance of the rectifier 
heater is in use, and the low voltage drop 
in the 25Z5 itself may be rated as a small 
loss of B voltage due to flotation. 

For Home Use or Trips 
The B current drawn is small, in fact too 

small to require any special recognition, 
so the B chokes may be 350 ohms apiece, or 
even of greater d -c resistance, and the in- 
ductance should be as high as practical. 
Since the filter capacity is 24 mfd. all told 
in the rectifier circuit, it is sufficient, and 
any hum trouble may be traced to too low 
inductance of the B chokes. 

The results, on a -c or d -c, are about the 
same, and many who have used this receiver 
report excellently clear reception of foreign 

(Continued on next page) 
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Coil- Winding Data for 0.00014 mfd. 

Coil. No. 

11/4 inch Diameter Plug -in Forms 

Secondary 
Inductance Turns for Tickler and Secondary 

Tickler, 30 turns No. 26 enamel 
1 80 mch Secondary, 56 turns No. 26 enamel 

Separation, 1/16" 

Tickler, 17 turns No. 26 enamel 
2 20 mch Secondary, 22 turns No. 26 enamel 

Separation, 1/16" 

Tickler, 10 turns No. 20 enamel 
3 5 mch Secondary 11 turns No. 20 enamel 

Separation, 1/8" 

Tickler, 4 turns No. 20 enamel 
4 1 mch Secondary, 4.4 turns No. 20 enamel 

Separation, 1 /8" 

Frequency Ranges: Coil No. 1, from 1,500 to 3,300 kc; Coil No. 2, from 3,000 to 6,600 kc; 
Coil No. 3, from 6,100 to 13,200 kc; Coil No. 4, from 13,000 to 28,600 or somewhat 
higher frequency. 

(Continued from preceding page) 
stations. The whole outfit is so small that 
portability at once suggests itself, and tbus 
the short -wave enthusiast has something 
that serves not only for home use but for 
camp, seashore and other vacation trips, so 
long as there is one type of current o 

other in the location. 
In connecting this receiver to the a -c line 

no attention need be paid to polarity, but 
in connecting to a d -c line it is absolutely 
necessary to determine first the polarity of 
the line and then put in the plug correctly. 
So the plug should have positive side iden- 
tified in some manner. As an extra pre - 
caution, instead of a wire connecting ground 
symbol to coil terminal, a condenser may be 
interposed as a protection in case the posi- 
tive side of a d -c line is grounded. This 
condenser need not be more than 0.1 mfd. 

The circuit diagram shows the wiring and 
anybody with the slightest familiarity with 
radio should be able to wire the set from 
that diagram. 

Tube Connections 
The tube connections may not 

to all. Assuming bottom view 
heater prongs toward you, the 

be familiar 
of sockets, 
78 connec- 

tions, right to left, are : left -hand heater, 
plate, screen, suppressor, cathode and right - 
hand heater. 

For the 43 the connections are: left -hand 
heater, plate, screen, grid, cathode and right - 
hand heater. 

For the 25Z5 the connections are : left - 
hand, heater, plate of diode 1, cathode of 
diode 1, cathode of diode 2, plate of diode 2, 
right -hand heater. 

Therefore as to physical appearance of the 
base prongs and location of elements, the 
circuit diagram as to the 25Z5 should not 
be taken literally, although the wiring is 
correct. The plates are next to the heaters 
in the physical socket connections, not the 
cathodes as the circuit diagram might tend 
to indicate, if taken literally. 

HILL'S NEW SCHEDULE 
Edwin C. Hill's broadcasts of "The 

Human Side of the News" are now heard 
on a new schedule, at 10 :30 p.m. E.D.S.T. 
Mondays, Wednesdays and Fridays over 
the WABC -Columbia network. In addi- 
tion to his microphone duties, the colorful 
commentator is now being kept busy 
writing six syndicated newspaper articles 
a week. 

Rear view of 
t h e Universal 
short -wave set 
f o r earphone 
use. The tuning 
condenser is 
the one nearer 
the coil. The 
other is t h e 
feedback con- 
denser. T h e 
other front 
panel device 
would be mere- 
ly the line 

switch. 

Front View of the Set 

Radio Hailed as 
Blessing to Blind 

The radio is the greatest blessing to the 
blind since the development of braille, says 
Dr. P. C. Potts, Superintendent of the Idaho. 
State School for the Deaf and the Blind, in 
an article in the June issue of " . . AND 
THERE WAS LIGHT," quarterly journal 
of the American Braille Press, international 
organization which produces and distributes 
literature and music in raised print for the 
blind. 

"The great joy which the blind person 
derives from the radio," explains Dr. Potts, 
"is due to the fact that it enables him to 
live a fuller, richer life -to enjoy everything 
of importance that is going on in the world. 
If his early educational opportunities were 
not of the best, he can compensate for that 
fact by taking courses in almost any subject. 

"He can hear the current news several 
times a day, told by masters of the art of 
telling it. If he cannot afford to travel, he 
may obtain many of its advantages through ' 

travel talks. If the weather is bad on Sun- 
day, he may attend good church service 
without leaving the house. 

"He can have a teacher of physical train- 
ing come right to his home and give him 
setting -up exercises every morning. An 
authority on dietetics will tell him what to 
eat to preserve or improve his health, and 
how various foods should or may be pre- 
pared. He can listen to chamber musi: 
while he eats his luncheon or dinner." 

Velocity Microphones 
Now Used at WBBM 

Chicago. 
WBBM is the first Chicago station to 

install the new velocity or ribbon micro- 
phones in all studios. 

Frank Falknor of WBBM says the tech- 
nical advantages include reduction of rever- 
beration, favorable directional characteris- 
tics, allowing for equal pickup from both 
sides, and making crowding of artists un- 
necessary. This permits uniformity of the 
audio frequency range, response and greater 
fidelity and naturalness. 

The operation of the velocity microphone 
is that the ribbon element is caused to vi- 
brate by the air particles of a sound wave. 
By its radical difference in construction, it 
lets the sound waves pass freely through it, 
betraying no distortion in the reproduction 
of the lowest and highest audible tones. 

Proceedings of the world monetary and 
economic conference from the women's 
point of view were presented in a series 
of four broadcasts over the WABC- 
Columbia network under the auspices of 
the Committee on the Cause and Cure of 
War. Mrs. Carrie Chapman Catt was 
heard on the opening broadcast and other 
prominent women who spoke later in- 
cluded Miss Ruth Morgan, administrative 
chairman of the committee, and Miss 
Mary Woolley, president of Mount 
Holyoke. 
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EXPERIENCE 

O 
A 8- 

The circuit built by Harry W. Raymond that gave him excellent portable 
results 

I HAVE ALWAYS desired a portable 
radio, but until the Four -Tube Diamond 
was brought out I could not find any cir- 
cuit that could be converted to answer 
my requirements of extreme portability, 
low power consumption, and fair sensi- 
tivity, volume and tone. These require- 
ments were all fulfilled beyond expecta- 
tions by the set which I am about to de- 
scribe. 

The circuit was changed to use 2 -volt 
tubes : a 34, a 32 and a 30, with their fila- 
ments connected in series in such a way 
that the voltage drop across the 30 and 
34 filaments was used to bias the detector 
and the drop across the 34's filament sup- 
plies C potential to the 30. There may 
be an additional 3 volts supplied by two 
small flashlight batteries which is com- 
mon to all three tubes, for this extra in 
addition to the potential already present 
overbiases the 30 and 32; but as far as 
the ear could distinguish caused no loss, 
and since it was substantially required by 
the 34 and reduced the current drain, was 
therefore retained. 

Parts from the Four -Tube Diamond kit 
were used wherever adaptable, but were 
rearranged to occupy as little space as 
possible. The coils are now so close that 
there is oscillation over nearly half of the 
dial, on a short antenna and no ground; 
but this condition was retained as it gives 
additional sensitivity and can be con- 
trolled by detuning the detector circuit. 

The six -volt 60 ma. A supply is derived 
from four flashlight batteries, and the 90- 
volt 8 ma. B power is supplied by two 
midget 45 -volt B's. The total power re- 
quired by the set is 0.43 watt, which for 
comparison is less than one -half the 
power required for the dial light in the 
ordinary radio. 

The sensitivity of the set is such that 
all of our local 1 kw stations some six 
miles away can be brought in on a five - 
foot antenna with enough volume to be 
heard throughout the lower floor of an 
ordinary sized house ; and at night New 
York and Chicago stations can be 
brought in by using a good antenna. 

The tone and volume were much better 
than I expected; and are very good con- 
sidering the size of the output tube and 
speaker; and the very limited power 
input. 

I am inclosing a circuit diagram and a 
free -hand sketch of the set; but I have 
not given any details of construction as 
they would depend entirely upon the 
material available. 

This set answers the requirements of 
real portability, low cost and performance 
that is truly exceptional, considering the 
limitations imposed upon the set. This 

radio should not be confused with the 
portable sets so popular today which are 
not self -contained but must have an 
external power supply. 

HARRY W. RAYMOND, 
105 Maple Ave., Riverside, R. I. 

[The extra bias referred to can be 
inserted between the ground lead at left 
and left filament of the 34, removing 
ground from B minus. -Editor.] 

* * 

How He Stops Hum 
SOMETIMES considerable hum is en- 

countered in an a -c receiver. I have been 
experimenting particularly with a -c circuits 
having push -pull output and a driver stage. 
I find that lack of symmetry in the push -pull 
circuit has much to do with the hum, and 
may be corrected in part by introducing a 
resistor from the offending grid to grid re- 
turn, that is, across half the secondary. The 
lower the value of resistance the more ef- 
fective the hum reduction, but of course the 
value should not be too low, for tonal 
reasons, and I have therefore compromised 
on 100,000 ohms. I pass this suggestion on 
to the readers of RADIO WORLD who may 
have been baffled by the same condition. An- 
other favorable point in hum reduction is 
to include a large bypass capacity (say, 8 
mfd.) from the B plus r -f feed to ground, 
in case the maximum voltage is reduced 
through a limiting resistor, as is often done. 
So far I Kaye not encountered in service 
work or home experimenting any hum trou- 
ble that I could not cure, although some 
remedies were a bit different from those 
described. In one strange instance I found 
that modulation hum (no hum at no station 
tuned in, large hum when any station was 
heard) was completely cured by putting a 
condenser of 0.1 mfd. from one side of the 
a -c line (110 volts) to ground and another 
condenser of equal capacity from the other 
side of the a -c line to ground. 

OTTO FREIHEIM, 
Dayton, Ohio. 

* * * 

Speakers Utilized 
FOR THOSE who have pentode tubes, 

but have speakers for low -mu tubes like the 
45 and 2A3, I suggest they try connecting 
the screen of the pentode to the plate, for 
then they will be able to use their present 
speakers with good results. Another point 
is that output transformers are readily ob- 
tainable, and if the wrong type of output 
transformer is in the speaker, the right type 
may be easily substituted. Many think an 
entirely new speaker is necessary. I find 
it handy to have about the shop three dif- 
ferent types of output transformers. 

CONRAD J. BOOK, 
Venice, California. 

19, New Tube 
for Class B on 

Battery Use 
The RCA Radiotron Company, Inc. and 

E. T. Cunningham, Inc. have recently 
released to equipment manufacturers a 
Class B twin amplifier tube designated, 
the 19. 

Like the types 53 and 79, the 19 com- 
bines in one bulb two triodes designed for 
Class B operation. It is intended for 
use in the output stage of battery -oper- 
ated receivers and is capable of supplying 
approximately two watts of audio power. 

TENTATIVE 
RATING AND CHARACTERISTICS OF 19 

Filament Voltage (d. c.) 2.0 Volts 
Filament current 0.26 Ampere 
Maximum Overall Length 414" 
Maximum Diameter 1- 9/16" 
Bulb ST -12 
Base (For connections, refer to 

Note 1) Small 6 -Piìi 

CLASS B POWER AMPLIFIER 
Plate Voltage 135 max. Volts 
Dynamic Peak Plate 

Current (per plate) 50 max. Milliamperes 
Typical Operation: 
Filament Voltage 20 2.0 2.0 Volts 

Plate Voltage 135 135 135 Volts 
Grid Voltage -6 -3 0 Volts 
Static Plate 

Current 1 4 10 Milliamperes 
Load Resistance 

(plate to 
plate) 10000 10000 10000 Ohms 

Average Power 
Input* 95 130 170t Milliwatts 

Nominal Power 
Output 1.6 1.9 2.1 Watts 

*Applied between grids to give indicated values 
of power output. 

tApprox. 
Note 1: 
Pin 1 -Grid (Triode Ts) Pin 4- Filament 
Pin 2 -Plate (Triode Te) Pin 5 -Plate (Triode Ts) 
Pin 3- Filament Pin 6 -Grid (Triode Ti) 

Pin numbers are according to RMA Standards. 

A New Auto B Eliminator 
There has just been released a brand - 

new and unique B eliminator for the 
automobile. It is actually noiseless due 
to the construction. This is made pos- 
sible only with the use of a patented 
aluminum case that fits directly over the 
full -wave vibrator and the especially 
treated gum rubber case. These valuable 
features aid to make it actually noiseless, 
mechanically and electrically. Unlike 
others, this new Postal uses extra -heavy 
rod tungsten chipless steel contacts that 
assure excellent operation under heavy 
current drain, and under normal condi- 
tions cool operation. 

Due to a special power transformer and 
heavy contacts the unit is rated actually 
to deliver 200 volts at 50 ma., and battery 
drain of approximately 2 amperes. 

According to laboratory tests and re- 
ports this unit is more than 70 per cent. 
efficient, which to those who know is a 
very excellent percentage. The unit is 
extremely compact, measuring 6x7x2 
inches, which permits of convenient 
mounting anywhere and can be placed in 
any position. It employs the 84 full -wave 
rectifier and is low priced, in fact, costs 
less than three good B batteries. All 
details and full technical information may 
be obtained by addressing the Postal 
Radio Corp., 135 Liberty Street, New 
York City. 

COURSES IN BROADCAST LAW 
Five American universities are offering 

courses in radio law. ,They are the Na- 
tional University, Catholic University and 
Columbus University in Washington, D. 
C., Marquette, in Milwaukee, and the 
University of California, Los Angeles. 
Other colleges are offering courses in 
radio engineering, radio continuity writ- 
ing and announcing. Further information 
may be obtained by writing to the United 
States Office of Education, Washington, 
D. C. 
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A FINE WA 
ACCURATE MEASUREMENTS ASSURED -RANGE IS FF 

DESIGNED BY EDI 

By Willian 

30% 

SW 

//5V AC. 
Circuit diagram of wavemeter designed and built by Edward M. Shiepe for highly accurate measurements, 
including the calibration of oscillators, using one known oscillator frequency in relationship to harmonics 
spotted on the wavemeter. A 57 tube is the detector. The low- voltage B supply has a copper - oxide rectifier. 

High filter capacity is necessary in the B supply to avoid hum. 

AWAVEMETER serves an excellent 
purpose to those who desire a high 
degree of accuracy, due largely to 

freedom from load effects on the frequency. 
Indeed, such a meter is really a frequency 
reter, but the word wavemeter has acquired 
such a firm standing that it seems impossible 
to dislodge it. 

If the wavemeter diagramed had a feed- 
back coil it would be an oscillator, or gen- 
erator of frequencies. As it is, the device 
generates nothing, but it does detect radio - 
frequency inputs, and it is especially attrac- 
tive because of its sensitivity. No input has 
been encountered in practice that has been 
too small for the wavemeter to detect. 

Condensers Switched 
The wavemeter was designed and built by 

Edward M. Shiepe, B.S., M.E.E., and used 
by him for precision measurements. 

Due to the desire to cover a wide band 
of frequencies, some of which were low, 
the tuning condenser system consisted of a 
two -gang 0.00014 mfd. Hammarlund, of 
which both sections were in parallel for 
some coils, and only one section used for 
the other coils. Thus for low frequencies 
the capacity was twice 0.00014 mfd., yield- 
ing a frequency ratio of nearly 3 -to -1, for 
the frequency separation need not be so great 
for low frequencies. These would include 
the present popular intermediate frequen- 
cies of superheterodynes. For higher fre- 
quencies the frequency ratio, single conden- 
ser, was 2.6. 

In the construction of the plug -in coils 

on UX forms, since only one winding is 
used, accounting for two pins, the other pins 
may be shorted for the low- frequency coils. 
The dotted line denotes the shorting strap 

LIST OF PARTS 
Coils 

Six plug -in coils, made up as described in 
the text. 

One power transformer. 
One B supply choke coil. 

Condensers 
One two -gang condenser, 0.00014 mfd. 

each section. 
Four 8 mfd. electrolytic condensers, or 

otherwise obtained two 16 mfd. capacities. 
Two 0.1 mfd. bypass condensers. 
One 0.0001 mfd. plate bypass condenser. 

Resistors 
One 12,000 -ohm pigtail resistor. 
One 100,000 -ohm pigtail resistor. 

Other Requirements 
One chassis. 
One cabinet. 
Two sockets (one UX for coil form, one 

six -hole for 57 tube). 
One pair of earphones. 
One copper oxide rectifier as described in 

text. 
One a -c switch. 
One a -c cable and plug. 
One 1 ampere fuse, cartridge type. 
One 57 tube. 

in those coils, and is to be read as absent 
for the higher frequency coils. 

The tuned input to the 57 tube is rectified, 
and the earphones are connected in the plate 
circuit as the listening post. The 57 is in a 
power detection type circuit, the biasing re- 
sistor being 12,000 ohms, resulting in a 
negative bias of 3 volts, which proved to be 
the most suitable detecting point, consider- 
ing the low plate voltage. 

High Filter Capacities 
The device is a -c operated, and the line 

voltage is fed through a step -down trans- 
former to two secondaries, one of them the 
2.5 -volt winding, the other the "high " -volt- 
age winding. Of course it isn't really high, 
indeed it is a step -down transformation, 
since around 115 volts were put in and 
around 3 volts are taken out. A transformer 
that will provide the 30 volts is obtainable 
in some bargain basements, being of the 
type used for feeding the rectifier of dynam- 
ic speakers of an old vintage. In that in- 
stance there would be no 2.5 -volt filament 
winding, but a filament transformer will 
serve this purpose well. 

The rectifier d -c output is around 23 volts. 
The B supply choke is 15 henries, which, due 
to the small B current flowing, may be al- 
most any choke, and include even the sec- 
ondary of an audio transformer, but to 
avoid hum the filter capacities have to be 
large, and 16 mfd. are shown next to rec- 
tifier and again at the end of the filter 
system. 

The square with arrows represents a Rec- 
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,VEMETER 
',OM 100 KC TO 26,000 KC 

VARD M. SHIEPE 

F. Peck 

I 

COIL DATA GIVEN- 

At left is the cabinet view of the wavemeter built by Mr. Shiepe. At right the chassis is shown removed 
from the cabinet. The two -gang condenser is used either with both sections in parallel, for low frequencies, 
constituting 0.00028 mfd., or one section, 0.00014 mfd., is left unused for higher frequencies. 

tox copper -oxide rectifier. It is usual to 
figure on 4 volts maximum per disc. There 
are four sections for the full -wave rectifier, 
hence seven discs per section would suffice, 
a total of 28 discs. These will provide a 
rectifier of practically unlimited life. In- 
deed, the rectifier would handle for short 
periods quantities of current running into 
amperes, and yet the rectified component is 
less than 1 milliampere, so the safety mar- 
gin is astonishingly large. 

Loose Coupling 
The use of the device is to test frequencies 

being generated elsewhere. It is possible to 
pick up broadcasting stations, if they are 
strong enough, due to the aerial effect of 
the coils. This is an incidental point and 
an aid in calibration. However, the real 
purpose is to take the radio -frequency output 
from an oscillator, to determine the fre- 
quency, or calibrate the oscillator, or the 
output of a set may be measured from the 
detector. 

It has been said that the accuracy is high, 
and that this is due in large measure to 
freedom of the detuning effects of the load. 
However, if the unknown is coupled closely 
to the wavemeter the very detuning effects 
one desires to avoid would be introduced. 

It is not necessary to use close coupling. 
and in most of the instances of actual use 
the unknown was a distance of a few feet 
from the wavemeter. Some measurements 
were made at distances of 5 feet. Thus 
only the ether constituted the coupling me- 
dium, and the freedom from detuning was 
practically 100 per cent. 

The wavemeter may be calibrated, and 
Mr. Shiepe prepared some charts that accu- 
rately plotted the frequencies, and also dem- 
onstrated how small an output from an un- 

known would produce a distinct sound in 
the phones. 

'Phones Are Sensitive 
"Earphones constitute one of the most 

sensitive instruments in general laboratory 
use," said Mr. Shiepe, "and in a wavemeter 
it is a considerable advantage to have ear- 
phones." 

Of course the source must be a modulated 
wave, for it is the modulation that actuates 
the 'phones. The carrier is removed by de- 
tection, and if there were no modulation 
there would be nothing left. However, 
nearly all oscillators are modulated, or have 
modulation optional, so care must be taken 
to use modulated service when operating the 
wavemeter. 

While calibration of the wavemeter is 
handy, and indeed important, it is also true 
that the wavemeter may be used without 
direct calibration. Suppose that one has a 
modulated source of frequency at 550 kc. 
One may wind a suitable coil for this pur- 
pose and pick up the signal. It is extremely 
important not to be misled by harm onics, 
and the frequency of the fundamental is the 
lowest one that will yield a response. Now 
that 550 kc frequency has been spotted on 
the wavemeter, if this is done somewhere 
near maximum capacity of the tuning con- 
denser, the second harmonic of the source 
can be picked up by the wavemeter and in 
a few instances, using low- frequency coils. 
possibly the third harmonic. 

Alternatives 
Hence the known has been extended to 

include 1,100 kc. There would be no method 
of ascertaining where 1,100 kc came in on 
the tested device (say, oscillator), without 
such comparison, and the wavemeter, while 
not directly calibrated of itself, permits fix- 

ing the frequency position of the oscillator. 
Depending on what extra frequencies are 
desired by the harmonic method, the fun- 
damental is chosen accordingly. Thus, also, 
one may go from one coil range to another. 
The third harmonic certainly would be 
picked up on the next highest frequency coil 
in any instance. 

Many would have use for a wavemeter 
covering a specialized band, such as the 
broadcast band, hence could use a coil per - 
manently in place, even a commercial shield- 
ed coil, with proper tuning capacity. The 
same circuit system may be followed. 

Those who would experience difficulty in 
obtaining the transformer for the line could 
use the transformer they have, and even 
might include a tube as rectifier, instead 
of the copper oxide device, for the wave - 
meter principle is independent of these mat- 
ters. 

However, if the B voltage is high, then a 
resistor should be put across the total, and 
only around 25 to 50 volts picked up actu- 
ally, by tapping off from the resistor. Two 
small resistors may be used approximately 
proportioned to the total voltage, compared 
to the desired voltage. Thus, if 300 volts 
output are obtained, and 50 volts are to be 
used, the resistance apportionment would be 
6 to 1, so 600,000 and 100,000 ohms could 
be used in series across the B rectifier out- 
put, the smaller resistor between juncture 
of the two and ground, and the B feed for 
the tube taken from this joint. 

If there is any choice as to earphones, 
select the type of the highest impedance. 
It is not pretended that the 'phones are or 
will be matched to the tube impedance, but 
this is not necessary, as considerations of 
maximum power do not enter. 

(Continued on i r,xt page) 
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Television Receiver 
With a Large Output 

The three methods in use in television 
reception today for scanning are the disc 
with neon lamp, the disc with Kerr cell, 
and the oscillographic tube. For the neon 
lamp method a large power output is 
necessary, and the circuit shown was 
built for such use. The Kerr cell does 
not require a large power output but in- 
stead a high voltage at very little cur- 
rent. The oscillogram relies on a still 
higher voltage. 

The circuit shown is a superheterodyne, 
with the 56 oscillator coupled to the 58 
modulator by a small condenser from grid 
to grid. The intermediate band in the 
television spectrum is covered, and the 
tuning is from just above 1,500 kc to 
nearly 4,000 kc. 

Transformers Unpeaked, 
Doubly -tuned intermediate transformers 

of the 450 kc type were used, and adjusted 
to give maximum band -pass filter effect, 
that is, as broad a top to the tuning 
curve as was consistent with circum- 
stances. Two i -f stages preceded the 55 
detector, which was resistance -capacity 
coupled to four 59 tubes in parallel as out- 
put. The 59's were worked as pentodes. 

A novelty in the circuit is the presence 
of a C bias supply. This is an oscillator, 
also, and should generate a frequency con- 
siderably higher than the highest one to 
Which the set's local oscillator will have 
to tune. If the C bias oscillator had too 
low a frequency its harmonics would in- 
terfere with reception. 

The objects of the C bias supply are 
to preserve the audio fidelity, improve the 
regulation and conserve B voltage. 

A single rectifier of the 280 or 5Z3 type 
would not be sufficient, theerfore two 5Z3 
tubes are connected for full -wave opera- 
tion, the cathode (filament) being com- 
mon, and the joined plates of one tube 
constituting a single anode, the joined 
plates of the other tube the other anode. 

It has been the experience of television - 
ists that a husky signal is necessary if the 
picture is to be celar, and details pre- 
served. 

Crater Lamp Preferred 
Of course, there has to be sufficient il- 

lumination, and the lamp should take care 
of this, hence a crater type lamp is pre- 
ferred, because of the localized illumina- 
tion, instead of the spreadout or diffusion 

505 
0s5 Hn 

A television su- 
perheterodyne 
with high -pow- 
ered output. 
This is the cir- 
cuit of the chas- 
sis illustrated 
on the front 

cover. 

with the other type of neon lamp. Pro- 
viding a strong signal augments the lamp 
brilliance, as the unmodulated illumination 
from the lamp may be regarded as a drag 
upon the picture, for there is so much 
light with no picture in it that for illumi- 
nated portions of the picture there is a 
relative loss of contrast. A high -pow- 
ered output tends to correct for this. 

So that the regulation will be excellent, 
the B filter choke should have a low re- 
sistance, yet the inductance should be high. 
It amuonted to 37 henries, although nearly 
a quarter of an ampere of B current was 
flowing through it. 

The front cover illustration shows three 
cases, one being the choke, another the 
filament transformer, the other the power 
transformer for B supply (high -voltage 
and 5 -volt windings). 

An excellent quality of picture is ob- 
atinable from a circuit of this type, pro- 
vided the other adjuncts are right ,in- 
cluding scanning disc and lamp. Even 
with a little sunlight in the room the pic- 
ture is fairly visible, but of course in total 
darkness of the room the results are 
much better. 

If there is any hum in the output it can 
be seen on the screen, for the scanning 
mechanism is a frequency meter. Three 
lines will be in view, since there are 20 
pictures a second and the hum frequency 
is 60 cycles. A little hum, therefore, has 
quite an effect on the picture. 

FINE WAVEMETER 
(Continued from preceding page) 

The circuit diagram shows the 'phones 
bypassed as to radio frequencies, but the 
small condenser is not very effective on 
lower radio frequencies, e.g., intermediate 
frequencies, but it may be said that omission 
of the condenser entirely does not change 
the result much. Any calibration of the 
wavemeter should be made on the basis of 
that condenser in or out, and no chitnge 
should be made in this respect after calibra - 
tion, as the condenser has an equivalent 
parallel effect on the grid circuit, although 
small. 

The photographic illustrations show the 
cabinet view and also the chassis removed 
from cabinet. 

PAINFUL TO SAY WJZ 
A toothache is no fun. But a tooth- 

ache was especially provoking to Jimmy 
Wallington because he had to announce 
"WJZ, New York" through an evening 
of steady assignments. 

Not once did Wallington have a chance 
to announce "WEAF, New York," which 
would have been a relief. 

"Try saying WJZ, especially if you have 
a sore tooth, stuffed with cotton. 

,nr,om r_ 

Data for Inductances 
for Shiepe's Wavemeter 

If the frequency range is assumed to be 
from 100 to 26,000 kc, with 280 mfd. used 
for the two lowest frequency ranges (dou- 
ble condenser connected in parallel), and 
140 mmfd. for the four other ranges (one 
section of condenser not used), the plug -in 
method may be retained by putting small 
honeycomb coils inside the forms for the 
low frequency instances, and winding on the 
outside of the forms for the other instances. 
Hence six coil forms would be required. 

For the lowest frequency band, 100 to 300 
kc, the inductance for 280 mmfd. tuning 
should be 9 millihenries, and a coil of ap- 
approximately this value is obtainable com- 
mercially as an 800 -turn honeycomb, 1 -inch 
outside diameter, which will fit inside the 
form. Simply solder wires to coil form 
pins and join these to the honeycomb ex- 
tremes. 

Also a commercial honeycomb is obtain- 
able of approximately the value of 1 milli- 
henry. needed for the next band, 300 to 900 
kc. still with 280 mmfd. capacity. This is 
a 300 -turn coil. 

The rest of the coils are wound on the 
outside of a 1% -inch diameter plug -in form, 
which is also a commercial product. 

For 900 to 2,340 kc, using 140 mmfd., the 
inductance should be 230 microhenries, ob- 
tainable by winding 80 turns of No. 32 enam- 
el wire. This size wire, some readers report, 
is difficult to obtain, but any experiencing 
difficulty should communicate with the Trade 
Editor of RADIO WORLD. 

For 2,000 to 5,200 kc, using 140 mmfd., 
the inductance should be 44 microhenries, 
provided by winding 44 turns of No. 22 
enamel wire. The appearance of the same 
figure, 44, is correct both for the inductance 
and the number of turns, it so happens. 

For 5,000 to 13,000 kc, same capacity, 
wind 143g turns of No. 18 enamel wire to 
attain 7 microhenries inductance. 

For 10,000 to 26,000 kc coverage, induc- 
tance required for same capacity, 1.8 micro- 
henries ; winding data, 6l turns of No. 18 
enamel wire. 

There is sufficient overlap provided by the 
above inductance values. 
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Radio University 
i) QUESTION and Answer Department. Only questions from Radio Uni- 

!1 versity members are answered. Such membership is obtained by 
sending subscription order direct to RADIO WORLD for one year (62 issues) 
at $4, without any other premium. 

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

Adjustable I -F Coils 
IS IT all right to use intermediate trans- 

formers that have a coil system wherein 
the mutual inductance may be altered, that 
is, coupling changed by turning a set- 
screw? I have encountered oscillation in 
receivers I have built, in the i -f channel, 
and I was wondering if it would not be a 
good plan to use the variable -coupling 
type of transformers, and loosen the 
coupling until the oscillation disappears? 
-K. D. 

Yes, it is entirely satisfactory to use 
this method. The result is that not only 
is oscillation squelched but the selectivity 
is increased, the consequent result of 
looser coupling. Transformers such as 
you describe have been put on the market 
recently, are used in quite a few receivers, 
and the reports on such use are entirely 
encouraging. 

* * 

Overtaxed Speaker 
SOME TIME AGO I built a super- 

heterodyne, and it worked all right. Re- 
cently there has been a rattle in the 
speaker, and moreover the set seems to 
have lost sensitivity. The tone quality is 
bad, whereas formerly it was most excel- 
lent, and visitors used to compliment me 
upon it, and enjoy listening to the repro- 
duction. At present I can not enjoy the 
set. It consists of ten tubes, the output 
being two 245's in push -pull, and the 
speaker and 8 -inch diameter dynamic, to- 
tal weight 3.5 lbs. -T. W. D. 

No doubt you have been having a fine 
time working a high -powered set into a 
modestly -proportioned speaker, and the 
result is that the speaker finally collapsed 
under the strain. The wretched tone 
would indicate this condition, and the re- 
duced sensitivity also is consistent with 
the same conclusion. For sets of this type 
it is advisable to have a high -powered 
speaker. In fact, it is only sensible to 
have a speaker of greater power -handling 
capacity than the maximum undistorted 
output of the power tubes in the set. The 
formula you have not respected. You 
should get your speaker repaired, or re- 
place it with one in excellent condition, 
but either repair or replacement on equal 
basis will result in consequent damage to 
the speaker again, no telling when. A 
speaker of greater capabilities is highly 
recommended in your case. 

* * * 

Soldering 
SOMEBODY TOLD ME that it was 

not correct to solder a joint and then 
blow on it to make it cool off more quick- 
ly, but that the joint would be more se- 
cure if left to cool in the natural manner. 
Sometimes I even wet the joint, as I have 
a lot of soldering to do (it is a business 
with me) and I save considerable time by 
this expedient. I also carry the solder 
over on the tip of the iron, that is. put 
the iron onto the end of the coil of 
solder, let some molten solder adhere to 
the iron, carry over the solder and make 
the joint. What about this ? -H. S. 

There is no objection to blowing on the 
joint, as you will get just as good a joint 
that way as waiting for the solder to 
cool, and you may even wet the joint, if 
you like. However, there have been seri- 
ous objections raised to the carry -over 
method of soldering, particularly if you 
use self -fluxing solder, as the rosin -core 
type. Too much of the rosin is evaporated 

in the process, for one thing, and then the 
joint is not as clean as it would be other- 
wise, as the flux has a cleansing effect. 
It is suggested that the solder spool be 
unrolled sufficiently so that you can han- 
dily reach the joint with hot iron and 
solder, that you heat the joint first with 
the iron, and then apply the solder, with 
the iron still on the joint. That method 
makes for excellent results. 

* * * 

The Traditional Circuits 
I HAVE NOTED simple short -wave cir- 

cuits, but lack of originality seems to char - 
acterizf them. Has anything been done about 
a frequency -stabilized regenerative detector? 
I note there is plenty of frequency stabiliza- 
tion in high -class test oscillators, but what 
about sets ? -G. D. 

What you assume to be lack of originality 
may simply be abundance of experience. It 
has been found by long experience that cer- 
tain types of circuits work better than others, 
and in this studied day of radio the healthy 
tendency is to show something that works 
well, though it may have a very familiar 
look on paper. Nothing has been done, so 
far as we know, about frequency- stabiliza- 
tion of a regenerative detector, and the sub -. 
ject offers some difficulties, but in time no 
doubt they will be overcome. It was quite 
enterprising of you to think of frequency - 
stabilizating a regenerative detector. That 
would get rid of the detuning effect of re- 
generation, which would be a helpful con- 
tribution. The frequency -stabilization of test 
oscillators has been going on for years, but 
the simpler forms did not get much atten- 
tion until nearly two years ago. The crystal 
as a stabilizer of course is well known, but 
applies to a single frequency. Circuiting 
and loading the tube so as to constitute it 
practically a pure resistance enables fre- 
quency stability consistent with variety tun- 
ing. That is the important recent develop- 
ment, due to several scientists, including 
Llewellyn, Dow, Argimbau and others. 

* * * 

A -C, D -C Sets 
WHAT is the general rule about the uni- 

versal sets (those that operate on either 
a-c or d -c) ? Do they always work as well 
on d -c as on a-c?--F. F. W. 

They generally work somewhat better on 
a -c than on d -c. but the d -c performance is 
satisfactory, and besides you must remember 
that universality has a decided advantage. 

* * * 

Resistors 
WILL a metallized pigtail resistor hold 

its resistance fairly well? What is the com- 
parison with a wire -wound resistor? Does 
the carbon resistor stand up as well as the 
others ? -H. D. 

The metallized resistor will hold its re- 
sistance value well, provided it is not over- 
loaded much, that is, if it is used within its 
rated capacity. Thus a 1 -watt resistor should 
not be used for 5 -watt service. A wire - 
wound resistor will hold its resistance 
better, but costs much more. The carbon 
type changes its resistance value quite a bit, 
but is commercially very useful. 

* 

Heart -Beat Amplifier 
IN THE CONSTRUCTION of a heart- 

beat amplifier, is it not a good idea to de- 
termine the frequency of the sound emitted 
by the beating of the heart, and then have 

13 TUBES REDUCED 
E. T. Cunningham, Inc., and RCA Radio - 

tron Company announced further list price 
reductions on 13 radio tubes. 

The 01 -A now lists for $.60. 

Type Old Price New Price 
01A $.70 $.60 
24A 1.40 1.20 
26 .75 .65 
27 .80 .70 
35 1.50 1.30 
36 1.80 1.50 
37 1.40 1.20 
38 1.60 1.45 
39/44 1.80 1.50 
45 .85 .75 
47 1.50 1.30 
71A .85 .75 
80 .80 .70 

a transformer -coupled circuit, transformer 
tuned to the frequency of this sound, to 
make the sound output much larger than 
otherwise? What do you suggest ?-D. F. W. 

It is not a good idea at all, for counting 
the actual beats of the heart is, if anything, 
one of the least considerations, and can be 
done satisfactorily with a stethoscope. What 
are desired to be heard are the incidental 
sounds, the gurglings, murmurs and seep- 
ages, as those indicate what, if anything, is 
the matter with the heart. These concomi- 
tant sounds may be of altogether different 
frequencies, and usually are much higher 
than the frequency of the sound of the 
heart's thump. Therefore, instead of being 
tuned, a heart -beat amplifier had better be 
as nearly perfect and linear an amplifier as 
it is possible to construct, and the gain 
should be high. Such an amplifier serves a 
multitude of purposes, as the medical profes- 
sion knows, and which do not ordinarily 
occur to the medical layman who might 
nevertheless be a radio expert. Recordings 
of the beats and extraneous sounds afford a 
permanent basis of comparison of the prog- 
ress of a patient's condition. Besides, in 
an operating room, speaker reception of 
heart beats would inform the surgeon of 
the anaesthetic effects and guide him im- 
portantly in his work, no doubt sparing 
many a life. 

* * 

Series Heaters 
IS IT ALL RIGHT to operate heaters in 

series in the automotive or d -c type tubes as 
in universal receivers? I thought that the 
expression "unipotential cathode" meant 
something, but the tubes are used with 
heater and cathodes at quite different poten- 
tials.-H. C. D. 

The tubes are made for the special purpose 
of functioning well, despite the relatively 
large difference in voltage between cathode 
and heater. The precautions against such 
differences for the run of a -c type tubes, 
therefore, are not necessary with these spe- 
cial- purpose tubes. There are, no doubt, 
some sacrifices made, to attain "universal' 
operation, but the convenience and utility 
gained are certainly ratable. 

WEVD WANTS MORE POWER 
Washington. 

WEVD. New York City, has asked the 
Federal Radio Commission for an in- 
crease in power from 500 to 1.000 watts. 
Application was filed recently when WHN 
asked authorization to remove its trans- 
mitter from New York City across the 
East River to Astoria, L. I. Both appli- 
cations probably will he passed upon in 
the immediate future. 

WHOM CELEBRATES 
WHOM, to which the Federal Radio 

Commission has given permission to 
operate on full time, celebrated this 
authorization in its new studios in the 
Hotel President, New York. Several 
noted stars of radio, the screen and the 
speaking stage offered an unusually long 
and excellent program. 
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A THOUGHT FOR THE WEEK 
RADIO is building a dramatic technique 

of its own. Emotional appeal still has 
its place in the new scheme of things, for 
without emotion there isn't much to in 
and hold the attention of drama lovers. 
However, the new method has to do with 
several things of which the speaking stage 
of current 'times does not boast. For in- 
stance, use is' made of a greater variety of 
properties, than were dreamed of even in the 
good old days of noisy melodrama. As lis- 
teners'cannot see the players -television may 
remedy that in time -or get causes and ef- 
fects except through the sense of hearing, 
radio directors are put to it to suggest the 
things the eye cannot see. And they are do- 
ing their work so well that the new tech- 
nique has grown steadily in importance and 
worth and has added vastly to the entertain- 
ment value of radio presentations. 

The First and Only National Radio Weekly 

Eleventh Year 
Owned and published by Hennessy Radie Publications 

.Corporation. 145 We 45th Street, New York. N. I. 
Boland Burke Hammy, president and treasurer. 145 West 
45th Street, New York, N. Y. ; M. B. Hennessy, Mee- 
president, 145 West 45th Street, New York.; Herman 
Bernard. secretary, 146 Wat 45th Street, New York. N. Y. 

Roland Burke Hennessy. editor; Herman Bernal, man- 
aging editor and business manager; J. B. Anderson. tech- 
Ideal editor; J. Murray Barron. advertising manuer. 

Ten Years Ago! 
(Some of the things which interested 

RADIO WORLD readers in the issue of June 
30, 1923.) 

Charles Raymond described the duplex 
radio equipment of great power which 
had been installed in the S. S. "Levia- 
than," and the operator was shown at 
work on the boat. 

Professor C. Francis Jenkins an- 
nounced in a contribution sent from 
Washington, D. C., that "Radio movies 
are here," but it just happened that it 
was considerably later before an appre- 
ciable advance had been made in this 
branch of entertainment. 

It was announced editorially in this 
issue that the public should be most care - 
ful in buying stocks of several new radio 
.concerns whose chief concern, so it 
turned out later, was to sell stock rather 
than to manufacture sets. Some of the 
concerns mentioned passed out of the 
picture before they had made any definite 
Impression on the radio market. 

An illustration showed five blind boys 
in the New York Institution for the Blind 
at work on a set, which they completed 
later in a workmanlike manner. 

The Department of Commerce an- 
nounced that active broadcasters for that 
week totalled 579. 

General George O. Squier, Chief Signal 
Officer of the Army, presided at the 
graduation exercises at Camp Alfred 
Vail, N. J., and presented certificates as 
signal officers to sixty -five graduates of 
West Point. 

The National Association of Broad- 
casters made a country -wide appeal to 
song- writers and publishers to turn over 
their mechanical royalty money to the 
association. Then the Society of Authors, 
Composers and Publishers got busy and 
the whole picture was changed. 

German scientists were reported as 
'having devised a method of putting out 
of commission any airplane motor using 
electrical ignition by the magneto, with 
radio waves. An American inventor said 
he was ready to circumvent these scien- 
tists by a method to be announced when 
his patent should be granted by the U. S. 
Patent Office. 

THREE ATTITUDES TO NEWSPAPERS 
HERE has been hostility by newspapers toward radio for years, due no doubt to the 
belief that sponsors of radio programs are spending money advertising with a com- 
petitor. This has been the general feeling, although some newspapers own or operate 

radio stations, and their sentiments must be rather an impartial mixture. At newspaper 
and syndicate conventions the hostility evidences itself rather regularly, sometimes as a 
resolution to bar radio programs from the newspaper page, unless printed as paid advertise- 
ments. Usually little comes of this retaliatory gesture. Though a resolution may be adopted 
in the stuffy heat of a convention, the larger aspects, as dictated by reader preference, 
usually prevail. 

The stations have been most considerate of the newspapers, not only because newspapers 
do print the programs, but because it seems chivalrous enough to be generous to those from 
whom you have won accounts on a competitive basis. That the radio does compete with the 
newspaper can not well be denied, and the argument that the one supplements the other, 
with citations of the most prolific mailers of checks to stations being also the largest news- 
paper advertisers, rather conceals the jealousy between the covers of comforting statistics. 

The policy of the National Broadcasting Company has been one of diplomacy on the 
subject, and indeed the company has intimate business relations with newspapers. Contracts 
easily subdue wrath. And a suave policy permits no wrath to rise. What the stations owned 
or operated by this chain had to say about the effectiveness of radio as a means of adver- 
tising was exclusively on the non -comparative basis of radio alone, so there could be no 
offense taken by newspapers. 

Now the Columbia Broadcasting System, which also has been invoking non -comparison, 
leaves the fold to invoke the invidious, with a brochure that sets forth the superior merits of 
radio advertising over newspaper advertising, as frank a paper as one who owned a news- 
paper would not want to read. This is merely the acknowledgment now of the feeling that 
has existed but remained publicly unuttered for years. The competition is now admitted, the 
superiority as well ! 

As if to stabilize the situation, by contributing a neutralizing agent, the Amalgamated chain 
is about ready to start, and its policy, under the leadership of Ed Wynn, is to create a part- 
nership of effort between newspaper and radio, with the sponsors acting as liaison officers. 
Not only will there be simultaneous advertising in the newspapers by the sponsors putting 
on the programs, but the very brief and restricted "credit" announcement will refer to these 
advertisements by paper identity and even page and column. 

And so, while NBC remains partial to radio, but neutral as to controversy, and CBS 
speaks right out in plain language, Amalgamated starts life decidedly pro -newspaper, which 
perhaps leaves the problem in status quo. 

THE MEXICAN THORN 
WITH the North American Radio Conference scheduled to start in Mexico City on 

July 10th, to effectuate radio peace in the upper half of this hemisphere, the recent 
rule of awkwardness attending international conference openings is respected. When 

the World Economic and Monetary Conference opened in London war debts, taboo by 
United States reservation from discussion at that conference, were on several speakers' lips, 
and when currency stabilization was almost ready for adoption it was discovered that the 
United States did not feel ready for it, and hence difficulties arose. So with the radio round 
table, where the famous international good -will is to be expressed (but not enacted, or we 
miss our guess), Mexican delegates may be expected to voice lofty reasons for the licensing 
of a new 500,000 -watt station on a frequency causing interference in the United States. 

The Mexican situation is the worst one that the United States, well favored though it is 
in the radio distribution, has to face. The high -powered stations, some licensed for 
greater power than that used by any station in the States, are not intended for Mexican 
purposes, except the revenue. Why programs in English, if Mexicans who don't understand 
English are to be the beneficiaries? And why do station owners, ousted from their license 
in the United States, or applicants denied their vast ambitions to great radiated power here, 
go to Mexico, and point directional aerials to the States? Obviously so that delegates to 
international conference shall realize the technological difficulties. Anything for which there 
is no defense is called technological these days. 

Not only stations long since erected, or licenses newly granted, with station operation 
impending, are concerned, but very recent additions to stations, as well. It was only the 
other day that XEAF, with call letters easily confused with those used by a United States 
station, went on the air at Tia Juana. Though using only 2,000 watts, it occupied the choice 
980 kc frequency of KDKA. And the manager of the new station in Mexico is an American. 

Diplomacy of an order approximating that of a European politician, who dines his foreign 
delegates well, without any aversion to driving hard bargains in conferences the next day, 
will have to be exercised if the radio conference is to accomplish as much for the protesting 
foreign nations as they desire. Canada wants more waves, and probably deserves them. The 
United States may have to relinquish some. An allotment plan ought to be worked out, 
and we should be eager to be just. Radio wave disorganization in North America ought to 
be ended, and the conference faces a tough task that deserves earnest prayers. 

REBIRTH OF CONFIDENCE 
THE leaders of the radio trade are becoming quite active again, evidently an expression 

of confidence. Some increases in receipts help a great deal in stimulating enthusiasm. 
So everything is set for a home -made code for the industry under the recovery bill, 

with mixed feelings. On the one hand, plenty of confidence that business will improve under 
the partnership with Government. On the other hand, are expressions of doubt as to the 
legality of some aspects of the law, and some firm feeling that traditional policies of the 
Government are being flaunted. Still greater increase in business certainly will deal a blow 
to respect for traditions of that sort. Too much money was lost during the period of highest 
respect for traditions. And, besides, prosperity is a tradition with us, and why not respect 
that one? 

The codified activities of the industry will result in wages fixed and production controlled, 
and even resale prices established and prohibition of sale below cost of production. Besides 
(not in the law, however), there will be a two -fold drive for business : first, a sales drive, 
then a Progress Week, with many broadcasting activities. 

The manufacturers of black ink now ought to do more business with the radio manufac- 
turers. Confidence in one's own business is the second requisite for success. The first one 
by the way, is that the confidence shall not be misplaced. 
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Station Sparks 
By Alice Remsen 

The Keys 
FOR GENE ARNOLD IN 

"HEALTH and HAPPINESS" 
WJZ and network; Mondays and Thurs- 

days, at Noon, EDST. 

What in the world is better than health? 
Certainly not a lot of wealth! 
For wealth without health is a sorry 

thing, 
And health is the one thing that wealth 

cannot bring. 

What, then, is life without happiness? 
Not very good I must confess! 
Why, friendship and love, and health are 

the keys - 
And Happiness comes with the finding 

of these. -A. R. 
* * * 

And if you listen in to Gene Arnold 
with his talks on health, his lovely little 
poems and bits of homely philosophy, 
you'll put yourself on the right track to 
happiness. You will also be soothed and 
delighted with the smooth harmony of 
the Commodore Male Quartet. Tune in 
to this delightful fifteen -minute period; 
relax and enjoy it! 

* * 

The Radio Rialto 
Victor Replaces Ed 

You'll miss one of your favorite comedi- 
ans from the air -waves this summer 
commencing July 7th. Ed Wynn is 
taking a vacation -a well- deserved one, 
too -but he'll be back in the Fall ; mean- 
while the program will carry on with 
another star -Victor Moore will prob- 
ably be the favored one; not so boister- 
ous as Ed, but quietly comical... . The 
Gulf Refining Company has not yet set- 
tled on the new program at this writing; 
it could not come to terms with Fred 
Allen, who was supposed to replace the 
gum- chewing ad libber, Will Rogers. 
Wish they'd take the dramatic program 
to which they listened with such avidity 
last season ; it certainly would be much 
more dignified than a comedy program, 
and be interesting and educational, but 
I suppose they know their own business. 
. . . Six radio programs have been pre- 
pared by the Columbia Broadcasting 
System to be transmitted to Argentina 
and Brazil, in conjunction with the Pan - 
American Society. The first of these 
programs went on the air June 24th, 
from 9:15 to 9:45 p.m., with the United 
States Marine Band as the entertainment 
feature. The announcements going over 
the Columbia network in the United 
States will be in English, and simul- 
taneously with these, special announce- 
ments in Spanish will be transmitted over 
the short wave unit to South America. 

ED HILL ON NEW SCHEDULE 
Edwin C. Hill began a new schedule 

on Monday, July 19th. His program, 
"The Human Side of the News," is now 
heard over the WABC -Columbia net- 
work on Mondays, Wednesdays and Fri- 
days from 10:30 to 10:45 p.m. EDST... . 

Al Jolson was heard on the air again 
on June 26th. He was master -of -cere- 
monies on the Paul Whiteman series, 
with no limitations as to script or time. 

Duke Ellington made his debut at 
the Palladium Theatre in London on 

June 12th. The colored dandy made good 
with the stolid Britishers, who are just 
as crazy about jazz rhythm as we are. .. . 

Cab Calloway and his Cotton Club Or- 
chestra will be heard from WLW, Cin- 
cinnati, for eight days, from July 8th to 
15th inclusive, when Cab and the boys 
will be doing their stuff out at Castle 
Farms ; an engagement at the Hippo- 
drome in Cleveland will follow. . . . 

Ralio and the N. V. A. 
It may interest you to know that a 

number of radio notables have already 
joined the National Variety Artists or- 
ganization and many more are expected 
to follow suit. Am hoping that a few 
from WLW will realize the immense value 
of such an association. . . . Margaret 
Padula, who used to be well known in 
vaudeville, is making good on radio via 
WMCA.... Nalda Nardi is still warbling 
over that same station ; she seems to be 
a fixture.... Over at WINS Claire Rus- 
sotto is still making good, and Joe Con- 
nolly is presenting "Irish Echoes ". . . 

Art Coogan and his orchestra are heard 
on WMCA and WOR.... The two -way 
ocean broadcast between Walter Lipp- 
man on this side of the ocean, and John 
Maynard Keynes, in England, was a 
great success ; it was technically perfect, 
and very smoothly received at the listen- 
ers' end. The technical set -up was one 
of the most elaborate ever used in the 
history of broadcasting; the effect justi- 
fied the means.... The sympathy of the 
entire radio -listening world goes out to 
Milton J. Cross, who lost his nine -year- 
old girl recently through an appendix 
operation.... WHOM, New York, start- 
ed on full time schedule June 20th. It 
threw a party to celebrate. . . . Dick 
Denten, former vaudevillian, is now play- 
ing radio dates around New York and 
vicinity. Heard him over WRNY; the 
lad comes over well, accompanying him- 
self on a guitar, which he has a nifty 
way of handling. His voice is a sweet 
baritone -and he can really carry a tune 
and read lyrics, which is somewhat of 
a novelty in these days of trick singing 
and trickier consonant gargling. . . . 

MARY GOES OVER 
Mary Cornelia Malone, who sings over 

WSM, Nashville, Tenn., has given many 
concerts throughout the States and Can- 
ada, receiving warm praise from musical 
critics wherever she has appeared, even 
in Cincinnati, that most musical city; 
Carl B. Adams, of the Cincinnati "En- 
quirer," declared that Miss Malone's 
soprano voice was a beautiful, well -tem- 
pered instrument of wide range, exquisite 
tonal quality and rare flexibility. Her 
radio listeners felt the same way about 
it, judging from the fan mail received 
by this charming young American vocal- 
ist. . . . The Boswell Sisters will spend 
the summer season at the Palladium The- 
atre and the Cafe de Paris in London; 
they completed a tour of eighteen cities 
in America before leaving for Europe 
on the S.S. Ile de France. . . Did you 
hear Kate Smith warbling "My Heart 
at Thy Sweet Voice" on one of her 
recent programs? Wonder if she'll ever 
do it again ! . Myrt and Marge have 
gone movie, and start work immediately 
on a picture written by Willard Mack. 
Byron Foy is the producer and the pic- 
ture is scheduled for late summer re- 
lease. . . . One of the best programs 
heard over WJJD, Chicago, is the Waste- 
basket program, consisting of homely 
philosophy, expounded by Francis Owen, 

formerly of KDKA and WEAF, with a 
background of colorful music.... Uncle 
Bob is still a popular feature of KYW, 
the Chicago "Herald and Examiner "' sta- 
tion in Chicago. . . . 

HOW IT HAPPENED 
Do you know that if Don Hall, in a fir 

of temper, hadn't criticized the harmony 
of Grace Donaldson and Hortense Rose, 
there wouldn't be a Don Hdtl Rose. Trio 
today? Don was courting Hortènse six 
years ago in Cleveland when the two 
girls were known as "The Maids of Mel- 
ody." He was waiting for them to finish: 
their rehearsals one night. Finally he 
grew tired and shouted in to them.: "For 
Pete's sake, won't you girls ever learn 
how to harmonize ?" "If you think you're 
so good, smarty," called back the girls, 
"why dont you show us ?" He did; they 
found that they harmonized together so 
smoothly that right then and there they 
determined to form a trio -and that's 
how the Don Hall Rose Trio was born, 
and now, just for that, they start the 
day for WJZ six mornings a week at 
7:30 a.m., EDST. . If Jimmy Melton 
were not a singer he'd make an excel- 
lent chef ; at least so his friends think 
when they tackle his latest culinary 
achievement, poulet flambee a la broche 
-try that in the tenor register.... Well, 
E. J., the Mastersingers are Steele Jami- 
son, James Haupt, Chester Ewers, Harold 
Branch, Earl Waldo, Edward Wolter, 
Darl Bethman, Charles Pearson, Norman 
Horn, Harry Donaghy, Everett Clark, 
Charles Harrison, E. B. Sanchez, John 
Wainman, Jackson Kinsley and Frank 
Croxton ; all good singers. Charles Baker 
is the director. . . WSM, in Nashville, 
is known as the Shield Station... . 

JUST A NIGHTMARE 
I had a bit of a nightmare last night 1 

Dreamed that an enormous microphone 
was hanging over my head ; it kept get- 
ting larger and larger, and nearer and 
nearer, until it almost engulfed me; just 
as I was about to be smothered it turned 
into a bass horn out of which came a 
horde of saxophones, manned by the 
most frightful looking men with long 
beards. They started playing a horrible 
cacophonic medley of tunes punctuated 
here and there with a yell of "Stormy 
Weather" -then it seemed I was on top 
of the Empire State Building trying to 
broadcast a program, with Ted Husing, 
Graham McNamee, Dave Ross, George 
Hicks and Norman Brokenshire all try- 
ing to announce at one tirrte. They 
wouldn't let me start to sing; then came 
a big wind and hurled me over a parapet; 
I was falling and singing at the top of 
my voice at the same time ; I woke up 
before I hit bottom, vowing never to eat 
lobster salad again before going to bed; 
but that doesn't prevent me from taking 
a chance right now -so here goes ! 

PERSONALITIES 
Don Bestor takes his fishing tackle to 

the roof of his hotel to practice casting. 
* * * 

When the "Bar X Days and Nights" 
program goes on the air, the Columbia 
studios look almost like a ranch, for Car- 
son Robinson and his Buckaroos appear 
at the microphone in full cowboy regalia. 

* * * 

Nat Shilkret is planning a trip to 
Europe. 

* * * 
Lou Holtz once played semi -pro base- 

ball in San Francisco with the Hanley 
Stars. 

* * * 
Archie Coates, CBS continuity writer 

and author of the new Columbia hobo 
script series, "Wayfaring Men," writes 
from experience. The authenticity of the 
atmosphere of his scripts need not be 
doubted. for he put in several months of 
riding the side -door pullmans and gulping 
mulligan from a can in some of the 
country's better known "jungles" before 
he settled lown to typewriter -pounding. 

f+' 
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TERMS OF NEW 

LAW OUTLINED 

AT CONVENTION 
Chicago. 

A comprehensive presentation of the new 
"National Recovery Act," including gov- 
ernment control of industry, new taxes and 
other legislation on which the RMA has 
acted for its members, was made by Paul 
B. Klugh, of Chicago, Legislative Commit- 
tee chairman, at the Association's annual 
membership meeting held at the Stevens 
Hotel in this city. The opportunities as 
well as the obligations of the radio industry 
under the new "industry control" plan of 
President Roosevelt were clearly and force- 
fully outlined by Mr. Klugh. 

"Dynamite and teeth are in the admin- 
istration's legislation 'for government con- 
trol of industry," Mr. Klugh declared, pre- 
senting the plan for preparation of a volun- 
tary "code" for the radio industry to be 
presented later at Washington. He empha- 
sized that the anti -trust law suspension pro- 
vision of the new act would be of incalculable 
benefit to the industry and prevent the "ruth- 
less 10 per cent." from further operating to 
injure responsible manufacturers. 

Mr. Klugh recited how the RMA had 
made recommendation to Congress on the 
industry legislation and also on its new tax 
features. Bond Geddes, executive vice -presi 
dent and general manager of the RMA, ap- 
peared personally before the House Ways 
and Means Committee and before the Senate 
Finance Committee, presenting the legisla- 
tive recommendations of the I1MA after 
approval by Chairman Klugh. 

Industry Control Plan Based 
The "industry control" plan of the Roose- 

velt Administration is basic and broad, Mr. 
Klugh told the RMA convention. 

"The broad purpose of the bill," said 
Chairman Klugh, "is to increase employ- 
ment. They propose to do that through lim- 
iting the hours of labor. 

"The second main provision is, while in- 
creasing employment, to raise the standard 
of wages, to get away from sweatshop wages 
such as are paid to girls at as low as five 
cents an hour in some instances. I know 
that reputable radio manufacturers pay a 
good many times that as a minimum wage. 
The broad basis of the bill in Congress is 
to increase earning power. 

"They propose to increase earning power 
through the establishing of a `code' and ir- 
respective of what your ideas are as to 
whether this bill is constitutional, you are 
confronted with, a bill that has dynamite 
in it and has teeth in it. No matter how 
small or large you are, you are going to be 
under this. Manufacturers look to trade as- 
sociations to adopt a voluntary code as a 
most feasible and, I think, the nicest way 
to do it. 

"Under that plan an association must be 
formed along certain lines, particularly de- 
signed not to oppress or exclude the small 
or weak manufacturer. The association mem- 
bership must be open to all. I think the 
Radio Manufacturers' Association can qual- 
ify in the first rank. To make doubly sure 
the board of directors has passed a resolu- 
tion whereby an invitation will again be 
extended to everybody in the industry to 
come into this association and told the neces- 
sity for their having membership. 

President May Amend Code 
"The bill provides that the President, 

which means the government, reserves the 
right to revise or amend or change the 
code. If an industry cannot or does not 
organize voluntarily the government can 

Prices to be Fixed 
in Recovery Plan 

Washington. 
In final drafting of the industry control 

law, the Radio Manufacturers' Association 
worked effectively to defeat an amendment 
by Senator Borah, of Idaho, which would 
have prohibited price -fixing by the Govern- 
ment in the "codes" of industries. Senator 
Borah's amendment specifically prohibited 
price fixing. 

All set manufacturers were telegraphed 
by Chairman Paul B. Klugh, of the RMA 
Legislative Committee, to wire protests to 
their Senators and Congressmen against the 
Borah amendment. Protests also were sent 
by Bond Geddes, RMA legislative repre- 
sentative at Washington, from Chicago to 
Senator Harrison, of Mississippi, Demo- 
cratic leader, and Senator McNary, of Ore- 
gon, Republican leader. 

The Borah amendment in the conference 
between the Senate and House was revised 
to prohibit merely "monopolies or monopo- 
listic practices." The Borah prohibition 
against price -fixing was stricken out and 
the new law now is continued to afford the 
valuable price -fixing privileges to trade as- 
sociations, for their respective industries. 

The Federal Radio Commission is to be 
continued, not being affected by President 
Roosevelt's plan for reorganizing the Gov- 
ernment departments and independent bu- 
reaus. The RMA and other radio interests, 
notably the National Association of Broad- 
casters, urged that the Commission be not 
abolished, transferred to the Department of 
Commerce or otherwise disturbed. 

write the code for that industry and enforce 
it. If that fails, there is a licensing pro- 
vision which will force industry to do what 
the bill contemplates. 

"Labor is represented, but the labor pro- 
visions at this time are unsettled. 

"They also provide in the bill that, aside 
from the minimum wage; you can fix prices 
notwithstanding the anti -trust laws. 

"They do not propose to have the ruthless 
10 per cent. ruin the business of the 90 
per cent. The time has passed when sweat- 
shops and gyps and the producers who in- 
dulged in destructive practices can go on 
and kill legitimate industry. 

"The bill, therefore, gives any industry 
the right to fix price and that price, as I 
understand, must be a fair, legitimate and 
just price. 

"The bill runs for a period of two years, 
but the framers expressed the opinion unani- 
mously that if the law is a success it will 
go on for a long time. My personal opinion 
is that if this law is a success there is no 
one in this room who will live to see the 
time when we do not operate under a plan 
of this kind. 

Production Control Contemplated 
"The bill contemplates production control. 

It is not clear as to how they propose to 
do it, but it is contemplated. They do not 
propose to have over -production. Neither do 
they propose that foreign competition shall 
come in because of the increased cost of 
labor. 

"The general tendency of the bill," con- 
tinued Mr. Klugh, Is not to oppress small 
companies, but there is no intention that 
harum -scarum, poorly organized, inefficient, 
small companies shall survive." 

Mr. Klugh presented and the convention 
unanimously adopted a resolution authoriz- 
ing the Association's board of directors to 
do anything required under the Industrial 
Recovery Act, in cooperation with the gov- 
ernment. 

SINGS FROM MEMORY 
Mildred Bailey always sings from 

memory and looks over the mike at a far 
corner of the studio ceiling until her 
number is finished. 

INDUSTRY AT 

WORK ON CODE 

FOR NEW DEAL 
Chicago. 

Featuring the ninth annual convention of 
the Radio Manufacturers' Association at the 
Stevens Hotel was consideration of opera- 
tions of the radio industry under President 
Roosevelt's industrial recovery program. A 
special RMA committee to begin work to- 
ward a voluntary "code" for the radio in- 
dustry under the new plan for government 
"industry control" was created without a 
dissenting vote at the RMA membership 
meeting. The Association's board of direc- 
tors was empowered to "do anything that 
may be required by the industrial recovery 
act in cooperation with the federal govern- 
ment." 

The committee of leading national radio 
manufacturers appointed to work with the 
government in administering the new law 
and cooperate with the federal industrial ad- 
ministrator consists of W. Roy McCanne, 
chairman, president of the Stromberg -Carl- 
son Company, Rochester, N. Y. ; Paul B. 
Klugh, of Chicago, vice president of Zenith 
Radio Corporation ; Arthur T. Murray, of 
Springfield, Mass., president of the United 
American Bosch Corporation, and S. W. 
Muldowny, of New York, chairman of the 
National Union Radio Corporation. The 
committee immediately prepared to com- 
pile industry data in anticipation of early 
passage by Congress of the new legislation. 

Williams Re- Elected President 
Fred D. Williams, of the P. R. Mallory 

Company, of Indianapolis, Ind., was unani- 
mously re- elected president of the RMA. 
The board of directors also was re- elected. 
Leslie F. Muter, of the Muter Company, of 
Chicago, was elected treasurer ; Bond Geddes 
was re- elected executive vice president - 
general manager and secretary, and John 
W. Van Allen, of Buffalo, N. Y., general 
counsel. 

A nation -wide Radio Prosperity Cam- 
paign next fall, including outstanding broad- 
casting during a "Radio Progress Week" in 
October, received wide support. With the 
cooperation of the two broadcast networks 
and other broadcast interests, jobbers and 
dealers, a radio promotion campaign over 
several months will be carried through. In 
October will be staged "Radio Progress 
Week." Earl Whitehorne, of New York, 
long identified with radio interests, will be 
director of the prosperity campaign. 

The RMA annual meeting was attended 
by nearly 90. per cent. of the membership. 

Following the convention a "radio fam- 
ily" informal dinner was held in the north 
ball room of the Stevens Hotel and attended 
by nearly 200 members, guests and friends. 
The guest of honor was Thad H. Brown, 
vice -chairman of the Federal Radio Com- 
mission, who spoke on the close interests of 
radio manufacturers in developing broad- 
casting with the Commission. President Wil- 
liams was presented with a silver service 
in appreciation of his work during the past 
year. 

Throckmorton and Moss Honored 
New members elected to the RMA board 

are George K. Throckmorton and Arthur 
Moss, both of New York, the former rep- 
resenting the Tube Division, and the latter 
the Parts, Cabinet and Accessory Division. 

The RMA board includes the following, 
elected for three -year terms : J. Clarke Coit, 
Powel Crosley, A. Atwater Kent, Paul B. 
Klugh and George K. Throckmorton; for 
two -year terms : E. T. Cunningham, W. Roy 
McCanne, W. S. Symington, A. S. Wells. 
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MODEL SHIELDED TEST OSCILLATOR! 
AN improved modulated test oscillator, funda- 

mental frequencies, 60 to 160 ke, seabling 
lining up of intermediate frequency ampli- 

fiers, t -r -f and oscillator circuits, is now ready. 
It is shielded in metal box 914." wide x 814" 
deep x 4%" high. with beautiful Japanese finish. 
The tut oscillator is obtainable In two models, 
one for -e operation, the other for battery opera- 
tion. The same cabinet 1a used for both. 

The a -e model not only is shielded but has the 
line blocked, that li, radio frequencies generated 
by the oscillator cannot be communicated to the 
tested set by way of the -e line. This 111 

necessary counterpart to shielding, and a special 
circuit had to be devised to solve the problem. 

The modulation in the a -e model is the a -e line 
frequency, 80 cycles, effected by using the nine 
voltage on the plate of the tube. In the cabinet 
there L very high resistance between the shield 
cabinet and the -c, double preventive of lire- 
shorting and application of a -e line voltage to the 
user. 

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

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

The oscillator woo designed by Herman Bernard 
and 1s manufactured under the supervision of 
graduates of the Museehusetts Institute of Tech- 
nolog 

Quick -Action 
Classified 

Advertisements 
7e a Word -11.00 Minimum 

Cash With Order 

Either model FREE with two -year subscription for Radio World 

The teat 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). 

TELEVISION 16 -INCH ALUMINUM SCANNING 
DISC. State the type and size of shaft and number 
of holes. $2.00, cash with order. L. Jones, 168- 
22nd Ave., Melrose Park, Ill. 

BEAUTIFULLY mounted 5 x 7 enlargement. Send 
10e with negative. J. Braff, 1475 -W, Grand Con- 
course, New York, N. Y. 

SELL ELECTRIC NEONLIKE WINDOW DIS- 
PLAY SIGNS. Complete, 98e. Particulars. Slogans 
8 in. x 14 in. Box 63, Rugby Sta., Brooklyn, N. Y. 

BARGAINS IN FINEST PARTS! - Highest 
grade, new parts, few of each on hand. National 
dial, fiat type, modernistic escutcheon, type G. 
clockwise. $2.19; Pilot drum dial No. 1285 11.891 
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 West 
45th St., N. Y. City. 

1 -WATT PIGTAIL RESISTORS ® sc EACH 
in following ohmage.: 350; 800; 1,200; 20,000; 50,- 
1100; 100,000; 250,000; 2,000,000; 5,000,0000. Direct 
Radio Co., 145 W. 45 St., N. Y. City. 

NEW RADIO AMATEUR'S HANDBOOK, 180,000 
words, 207 illustrations, 218 pages (10th edition, 
issued 1933). Price, $1.00 per copy. Radio World, 
145 West 45th Street, New York, N. Y. 

"SWOOPE'S LESSONS IN PRACTICAL ELEC- 
TRICITY," 17th Edition, Revised by Erich Haus- 
mann, E.E., Sc.D. Requires no previous technical 
knowledge; fully explains every question about the 
entire subject of electricity. New chapters on 
vacuum tubes, telegraphy, telephony and radio 
signalling. 709 pages, 542 illustrations, 5% x 8, 

Cloth, $2.50. Radio World, 145 W. 45th St., New 
York, N. Y. 

PUSH -PULL SUPER DIAMOND: Construction 
and trouble - shooting article and double -page picture 
diagram. In Radio World of March 18, 1933. 
15c a copy. Radio World, 145 W. 45th St., New 
York City. 

THE FORD MODEL -"A" Car and Model "AA" 
Truck -Construction, Operation and Repair -Re- 
vised New Edition. Ford Car authority. Victor 
W. Page. 708 pages, 318 illustrations. Price $2.50. 
Radio World, 145 W. 45th St., New York. 

"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. 

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

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 postage 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 

SHORT -WAVE 
COILS and FORMS 

Precision short -wave plug -in coils, wound on 
1,/a" diameter. Form has gripping flange. 
Four coils to a set for each tuned circuit. 
Approximate frequencies with 0.00014 mfd. 
are 1400 -3080 he, 3000 -6600 kc, 6000 -15200, 
13000 -30000 he. 
Two -winding coils, U% base. Cat. SWA 
(four coil.) 51.20 
Three -winding coil., 6 -pin base (tickler 
interwound with part of secondary) Cat. 
SWB ® $1.40 

U% sockets for use as coil receptacle, Cat. 5 %, @ 
loe each. Forme, four for 60e. either UZ oe a -pin. 
Six- spring sockets. Cat. $Z. Q Ile each, 

SCREEN GRID COIL CO., 10 W. NIS Street, 
New York City 

(104 issues) $12.00 
THE a -e model Is completely self- operated sad 

requires a 56 tube. The battery model re- 
quires external 22.5 -volt small B battery and 

1.5 -volt dry cell, besides a 23e tube. The use of 
1.5 volts instead of 2 volts on the filament increases 
the plate impedance and the operating stability. 

The battery model Is modulated by 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 corer 
and screws, connect the a -c attachment plug to the 
wall socket, and the a -c test oscillator is 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 600, 
and 150 as 1,500), and set the ...Bal for any de- 
sired broadcast frequency. Connect a wire from 
output post of test oscillator to antenna post of set. 
Leave aerial on for taro beate, off otherwise. At 
resonance the hum will be heard. Off resonance 
it will not be heard. For testing intermediate fre- 
quencies, connect the wire to plate of the first 
detector socket. The tiret 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 source, 
as marked on oscillator outleade and is used the 
same way. 

c jt' 

0.0005 mfd. Scovill tuning condenser, brass platee, 
shaft at both ends so condenser takes 0 -100 or 100.0 
dials and two can be used with drum dial; sectional 
shields built in, trimmers affixed; total enclosed in 
additional shield as illustrated. Access to trimmers 
with screwdriver. Side boles for bringing oat leads 
to caps of screen grid tubes. Cat. SCSH @....$1.10 

Same as above, with ghost type dial (travelling 
light). Cat. SCSHC -DL @ 32.3.1 

DIRECT RADIO CO., 143 W. 45 St., New York City 

RADIO WORLD AND POPULAR MECHANICS 
MAGAZINE -Radio World is $6.00 a year, and 
Popular Mechanics Magazine is $2.50 a year. 
Popular Mechanics Magazine does not cut ratee, 
but Radio World will send both publications to 
you for one year for $7.00. Radio World, 145 West 
45th St., New York City. 

PADDING CONDENSERS 

Bilker esldcity. 50e 

AHIGH -CLASS padding condenser is required for a 
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- 
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 Haramarlund'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 TRP or Superheterodyne broadcast receivers. Lowest loss construc- 
tion, rigidity; Hammarlund's perfection throughout. 
Order Cat. H05 A Nc tel 

Guaranty Radio Goods Co., 143 West 45th Street, New York, N. Y. 
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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 Adapters 

9.77 

976 

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 

six -pin receiver sockets. 
All four parts sent free on 
subscription (52 issues). 

ii10' 974 

connections into UX, UY and 
The plug has 5 -foot 7 -lead cable. 
receipt of $6.00 for one -year's 
Order Cat. PRE -ANPLAD. 

RADIO WORLD and] goo 
RADIO NEWS 7 

Get both of these mazagines for one year for $7.00, although the reg- 
ular subscription price of RADIO WORLD 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 RADIO WORLD (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 x.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 i 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 1% -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. 

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 bave 50, 100, 200, 400 and 800 turns, 
diameter 1 inch, and are suitable for detector plate 
filtering, screen filtering, 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 

"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 superbeterodynes treated au- 
thoritatively. 
"Foothold on Radio." A simple and elementary 
exposition of how broadcasting is conducted, with 

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

CHOICE OF 
PANEL TYPE 

METERS 

One meter sent free with each $1.00 trial sub- 
scription (8 weeks). Order Cat. PRE -MTR and 
add the number of the meter to the catalogue 
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.0 No. 390 
0.300 Milliamperes D.0 No. 399 
0 -400 Milliamperes D.0 No. 394 

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

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

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, suc 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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NEW ANGLE TO REFLEXING 

REG. U.S. PAT. OFF, 

The First and Only National Radio Weekly 

Twelfth Year 589th Consecutite Issue 

Scanning Like Human 
Eye and Brain Achieved 

for Television 

1,520 kc I. F. in Short- 
Wave Set 

JULY 8th 7933 15¢ Per Copy 

A short -wave set, using plug -in coils and an intermediate frequency of 465 kc, The oscillator coil is in 
foreground, the modulator coil hidden behind the front tube shield. See page 6. 
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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 2A3'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 55's; one 
56; two 2A3's; one 5Z3. 
Wired Model of 12 -Tube Push -Pull 
8 -Tube Model, 2A5 output, complete kit, 
speaker, tubes, $24; wired, $29.50. 
Super Diamond, including speaker, 
tubes and everything else, except cabi- 
net. Lined up and padded 

$41 27 
w 

by experts. Licensed. 

Complete parts, speaker, tubes, every- 
thing except cabinet. m^ I p7w 

Direct Radio Co. 
143 West 45th Street 

New York, N. Y. 

SHORT -WAVE 
COILS and FORMS 

Precision short -wave plug -in coils, wound on 
L58" diameter. Form hue gripping flange. 
Four coils to a set for each tunes circuit. 
Approximate frequencies with 0.00014 mfd. 
are 1900 -3080 kc, 3000 -8600 kc, 6000- 13200, 
13000 -30000 kc. 
Two -winding coils. C% base. Cat. SW 
faux coils) 21.20 

Three -winding coils, 6-pin base (tickler 
Interwuund with part of secondary) Cat 
SWB ® $1.40 

Cr% eockete for use se coil receptacle. Cat. 5X. Cd 

10s each. Farms, four for 60e, either 17% or 6-pin. 
Six- spring sockets. Cat. Si. ® Ile each. 

SCREEN GRID COIL CO., 10 W. 48th Street, 
New York City 

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 

ANDERSON'S 
AUTO SET 

Designed by .1. 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 York 
City on 6 -Inch aerial. The circuit, an 8 -tube 
euperbeterodwoe, with automatic volume control. 

The complete parts, including set chassis and 
set shield, battery box remote control. battery 
table, all condensers, resistors and colle. speaker 
with shielded cable: and a kit of RCA tubes (two 
239. two 238, two 237. one 89. and one 851 are 
supplied lees aerial. Cat. 808 -E ® $34.60 

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

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

BIG 1933 
SENSATION 
NEW STAR 

AC - DC OR BATTERY 

RECEIVER 

Described in June 24 Issue 

4 -Tube Kit of Complete Parts Ç 
including ROLA DYNAMICa$795 
SPEAKER 

(Less Tubes) 

5 -Tube Kit of Complete Parts 
including ROLA DYNAMIC$895 
SPEAKER 

(Less Tubes) 

SETS ON DEMONSTRATION 

THOR'S BARGAIN BASEMENT 

167 Greenwich St., N. Y. City 
MAiL ORDERS FILLED 

WAFER SOCKETS 
6/32 mounting holes, 1 -11 /lb inches apart, 
central socket hole recommended, IA teaches. 
although 11/4 inches may be used. 
UX, with insulator I01 

by, with insulator I4. 
Six -pin, with insulator 11e 
Seven -pin, with insulator u 

DIRECT RADIO COMPANY 
145 WEST 45th STREET. N. Y. CITY 

CHARACTERISTICS CHART 
All the receiver tubes, and some others, under 

the following groups: Detectors and Amplifiers, 
Power Amplifiers, Rectifiers, Phototubes. Regu- 
lators. Two full pages, also page of descriptive 
text. In Radio World of April 1, 1933. 15e a copy, 
or send $1.00 for trial subscription of 8 weeks, 
including April 1. Radio World, 145 W. 45th St., 
New York City. 

Má E,SHIELDED TEST OSCILLATOR! 
Either 50 -150 kc Fundamental Model, a -c or battery; or 500 to 1,500 kc Fundamental 

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

Model, (broadcast band) a -c or battery, available. 

AN improved modulated test oscillator. funda- 
mental frequencies, 50 to 150 kc, enabling 
Iining up of intermediate frequency ampll- 

Ser.. t -r -t and oscillator circuits. is now ready. 
It le shielded In a metal box 91,4" wide x 854" 
Jeep s 414" high, with beautiful Japanese finish. 
The test oscillator fa 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 1s, radio frequencies generated 
by the oscillator cannot be communicated to the 
tested set by way of the a -c line. This is e 

necessary counterpart to ehlelding. aed special 
circuit had to he devised to solve the problem. 

The modulation In the a -c model is the a -e line 
frequency. 60 cycle., effected by using the line 
voltage on the plate of the tube. In the cabinet 
there is very high resistance between the shield 
cabinet and the a -r, a double preventive of line - 

shorting and application of a-c line voltage to the 
user. 

The oscillator is equipped with an output post. 
Ni ground connection need be used. as the tlr- 
cuit is sufficiently grounded through the power 
trnneformer rapacity to prevent body eaparity 
effects in tuning. 

The frequencies are more accurately read than 
normal use require., 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 high 
order from 100 to 50 kr, and .omewhal less from 
100 to 150 be. Zero beats are guaranteed at all 
frequencies. 

The oscillator was designed by Herman Bernard 
and le manufactured under the eupervtalon of 

graduates of the Masaaehueetta Institute of Tech 
eulogy. 

The test oscillator bas a frequency -calibrated dial, 150 

to 50 kc, with I 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 
quires external 22.5 -volt small B batten and 

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

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

Directions for Use 
Remove the four screws and the ellp cover, In- 

sert the 50 tube in its socket, restore the cover 
and screws, connect the a -c attachment plug to the 
wall socket, and the -c test oscillator la ready 
for service. 

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

Mentally affix cipher to the registered fre- 
quencies on the lower tier (so 50 is read as 500. 
and 150 as 1,500), and set the %:ial for any de- 
sired broadcast frequency. Connect a wire from 
output poet of test oscillator to antenna poet of set. 
Leave aerial on for zero beats, or otherwise. At 
resonance the hum will be heard. Off resonance 
It will not be heard. For testing intermediate fre- 
quencies, connect the wire to plate of the first 
detector Rocket. The Drat detector tube may be 
left in place and bared wire pushed Into the piste 
spring. The intermediates then are tuned for 
strongest hum response. If an output meter le 
used, tune for greatest needle deflection. 

The battery model le connected to voltage sources 
as marked on oscillator outleade and is used the 
same way. 
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REFLEXING TO -DAY 
Operating Economy with the 

Newer Tubes 
ACOPYRIGHT pamphlet entitled 

"Technical Discussion on Reflex 
Circuit Considerations" (Laboratory 

Series No. UL -6) has been prepared by 
RCA Radiotron Co., Inc., and E. T. 
Cunningham, Inc., and is reprinted here- 
with by special permission: 

Reflex Circuits in the Past 
Some years ago reflex circuits received 

considerable attention and extensive ap- 
plication. Because of the relatively high 
price of tubes, the high order of sensi- 
tivity required to receive weak or distant 
broadcast stations, and the heavy drain 
on batteries by the tubes then available, 
any circuit combination which gave 
greater sensitivity for a given number 
of tubes was considered meritorious. 
Consequently, reflex circuit -arrangements 
were used extensively since they an- 
swered many of the design problems en- 
countered at that time. 

Later the reflex circuit was dropped, 
disappearing from use almost entirely up 
to the present time. The reasons for its 
loss of popularity were primarily the poor 
stability obtainable with the available 
triodes, the poor quality of output, and 
the introduction of cheaper and more 
efficient tube types which permitted the 
use of more tubes in the set without ex- 
cessive cost or excessive battery drain. 
Furthermore, the growing demand for a 
single -control receiver which would give 
approximately maximum sensitivity at 
any dial setting, did much to push the 
erratic and complicated reflex receiver of 
that time into temporary discard. 

Reasons for Renewed Interest 
The spontaneous public approval ac- 

corded the introduction of the "pocket 
size" compact receivers had led radio en- 
gineers to an almost frantic search for 
new circuits and new methods which 
would give improved performance with- 
out an increase in the size or cost of the 
set. The number of parts and tubes 
which can be put in the chassis space 
available in these small receivers is now, 
and has been, at the saturation point. 

PRACTICALITY OF REFLEX, 
USING THE 2B7 OR 6B7 

INPU 

2B7 OR GB7 
T PENTODE UNIT 2B7 OR e87 

DIODE UNIT 

i 
h 

R, 

a 
5uis vó°Ts 

=]00000 OH.^(t -F FILTER) 
R= 2HEOON,.IS-F AmP IFI EB GRID ESISTOR) 

R 
150 HS 

S 

E-é ESS .8OM (SELF 
RESISTOR) 

B =50000 ONL.s 
-500000 OHMS (GRID RESISTOR OF FOLLOWING TUBE) CI?Bp,. FILTER CONDENSER 

[2= 0.0101/1 
CS= O.00DI 00()1F FILTER) 
C0= 0.0002 )11.(1 -r BY -PASS CONDENSER) 

. 

CC,H flf. 
fINPuT D COUPLING CONDENSER) 

I el -F INPUT 
2e { -F OUTPUT TReNSFORrER 

TO MO 
T 

FIG. 
A fundamental reflex circuit. A 
pentode and a diode are used. 
Since the two tubes are in the 
2137 and 6B7, either of these 
types may replace the two sepa- 
rate envelope tubes diagrammed. 

1 

GRAPHIC ANALYSIS FOR REFLEX CIRCUIT OPERATION 
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PLATE VOLTS 

FIGS. 2 and 3 
A typical family of plate current 
curves for a pentode amplifier. The 
plate supply is 250 volts, the screen 
voltage 50 volts. The 2B7 or 6B7 tube 
is in mind. Fig. 3 delineates the grid 

swing. 
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The use of duplex tubes has aided con - 
'sitlerably the performance capabilities 
without an increase in chassis size. 

In automobile sets the problem is to 
get the best performance possible with 
the smallest drain on the car's battery. 
Consequently, the next logical step is to 
make some of the tubes perform addi- 
tional functions. Reflexing may be the 
answer to these problems. 

With reflex arrangements, higher gains 
are attainable with a given number of 
tubes than with a straight circuit. The 
size of the chassis is not usually increased 
by the use of reflex circuits, while the 
weight and current consumption remain 
the same. 

While fewer tubes are used with a re- 
flex circuit to secure the same overall 
gain, the cost of circuit elements is slight- 
ly higher for a reflex arrangement, since 
filters must be provided to isolate the 
reflexed frequencies. The increased cost 
and complication of the circuit may offset 
the saving in tube costs over a straight 
circuit. Consequently, the principal ad- 
vantages of the reflex circuit may be its 
economy of space and reduced power con- 
sumption. 

Fundamental Principles 

In Fig. 1 is shown a fundamental re- 
flex circuit, employing a pentode and a 
diode. The pentode is reflexed so that 
it amplifies both r -f and a -f voltages. 
Using a duplex tube, such as the 6B7, the 
two tubes shown can be replaced by a 
single tube. 

In operation, the incoming i -f signal is 
passed through the i -f input transformer 
(TO and amplified by the tube in the 
usual way. The plate circuit of the i -f 
amplifier also includes the a -f load (R.), 
but a 'by -pass condenser (C4) around this 
makes the impedance for i -f relatively 
low. Thus the i -f current flows through 
the condenser practically unaffected. The 
diode detector is coupled to the i -f ampli- 
fier through the i -f output transformer 
(T2). Rectification, and consequently de- 
tection, of the signal takes place in the 
diode, producing an a -f output. The a -f 
output is fed through an i -f filter back to 
the control grid. This filter consists of 
the resistor Rs and condenser C3. It pre- 
vents any i -f component from being fed 
back to the control grid of the pentode. 
In passing to the control grid of the pen- 
tode, the a -f signal must pass through 
the i -f input -transformer secondary, but 
since this has relatively low impedance 
to a -f, the a -f signal is unaffected. The 
a -f signal is then amplified by the pen- 
tode, producing an a -f voltage across 
the a -f load (R4) in the plate circuit of 
the pentode. Although the primary of 
the i -f output transformer is in the plate 
circuit, it has little effect on the a -f plate 
current due to its relatively low im- 
pedance to a -f. Thus it is possible to 
develop an a -f voltage across the a -f 
load (R4), which can be fed to another 
stage of a -f amplification or to an output 
tube. 

From this elementary discussion of a 
typical reflex circuit, it will be seen that 
the operation of the circuit depends upon 
its ability to separate the reflexed fre- 
quency from the other frequency. Natur- 
ally, it will be simpler to desi?n circuits 
for frequencies which differ widely. For 
this reason, the reflexing of a -f voltages 
through an i -f amplifier is perhaps the 
simplest. However, it is possible, al- 
though considerably more difficult, to re- 
flex i -f through an r -f amplifier. 

Operating Considerations 
In Fig. 2 is shown a typical family of 

plate characteristic curves for a pentode 
amplifier. The plate supply voltage for 
the tube is 250 volts, and the screen 
voltage is 50 volts. An a -f load line, 
A -O -B, representing an effective a -f load 

Operating Curves 
for 2 B7 and 6 B7 

OPERATION CHARACTERISTICS 

NOTE 1 , SEE FIG.I FOR CIRCUIT 
NOTE 2 t DISTORTWN VAULS ARE 

INCLUS VE OF I -F MODULATION 
DISTORTION DIODE DISTORT ON 
ANO A -F AMPLIFIER Of SFORT1ON. 

FIG. 4 
Percentage distortion curves for the 

2B7 and 6B7 

of 83,400 ohms, is shown on the char- 
acteristics. The static center of the a -f 
swing is the point O, showing that a 
bias of -2.75 volts is required. The 
amplitudes of the a -f swing may be, for 
example, OA and OB. 

Since the amplitudes of the a -f swing 
are much larger than the amplitudes of 
the i -f swing, due to the amplification of 
the system, the dynamic center of the i -f 
swing will be moved up and down along 
the a -f load line. The location of the 
dynamic center of the swing at any in- 
stant will depend upon the instantaneous 
value of the a -f voltage applied to the grid 
of the tube. 

An i -f load impedance of 313,000 ohms 
is represented by the load lines, L -A -M 
and P -B -Q, at the extreme ends of the 
a -f swing. The i -f load with no a -f 
signal on the grid of the tube is repre- 
sented by the line X -O -Y. 

If the characteristics of the tube were 
absolutely linear over the entire range 
of the a -f and i -f swings, the tube would 
be ideal for reflex amplification. Since the 
characteristics are not absolutely linear, 
some distortion is introduced, and the se- 
lection of the proper load becomes im- 
portant if stable operation is to be 
obtained. 

Slight Distortion 

It is apparent from the curves that 
the a -f voltage is distorted but slightly 
by the curvature of the characteristics. 
The dynamic center of the i -f voltage 
swing, however, is carried back and forth 
along the a -f load by the a -f grid voltage. 
Consequently, the i -f plate -voltage ampli- 
tude is subjected to considerable change 
with respect to the i -f grid -voltage am- 
plitude. Hence the i -f voltage is dis- 
torted. An appreciable part of this 

distortion is eliminated by the tuned i -f 
circuit, but the percentage of modulation 
of the i -f signal is also changed. 

When an unmodulated i -f signal voltage 
is applied to the input of the circuit 
shown in Fig 1, a d -c voltage is developed 
across the load resistance (R1) of the 
diode. The point F (Fig. 1) becomes 
negative with respect to the cathode. An 
increase or decrease in the i -f amplitude 
due to modulation increases or decreases 
the negative potential at the point F. The 
changes in potential occur at the modu- 
lating frequency (a -f). The a -f voltage 
is directly effective at the grid of the re- 
flexed tube through the coupling con- 
nection R2 and C2. The changes in poten- 
tial at the grid and at F are identical in 
sign with respect to the cathode. 

It is evident that when the modulation 
increases the amplitude of the i -f signal, 
the dynamic center of the i -f swing is 
shifted by the a -f voltage towards the 
point B. Similarly, when the carrier is 
modulated downward (decreased i -f am- 
plitude), the a -f voltage shifts the dy- 
namic center of the i -f swing towards 
the point A. 

Modulation Decrease 

The spacing of the grid voltage lines 
(Fig. 2) increases towards A and de- 
creases towards B with respect to that 
at the point O at the central portion of 
the plate characteristics. This causes a 
decrease in the percentage of modulation 
of the i -f signal, since the small ampli- 
tudes are amplified more than at point O 
and the large amplitudes are amplified 
less. This decrease in the percentage 
modulation has a stabilizing effect on 'the 
system, while the gain and output are re- 
duced slightly. 

If the output of the iode detector were 
connected to the grid of the reflexed tube 
in the opposite phase, there would be an 
increase in the percentage of modulation. 
This effect tends to be accumulative and 
motorboating may result. 

Consider the normal stable circuit ar- 
rangement with the loads shown in Fig. 
1. Suppose a small, modulated i -f signal 
is applied to the input and its amplitude 
is gradually increased by means of a 
gain control operating on the preceding 
amplifier stages. When the positive a -f 
voltage swings the grid appreciably be- 
yond the point A, the i -f amplitude no 
longer receives increased amplification as 
compared with that of the point O, due to 
the curvature of the characteristics near 
the point C. The amplification rapidly 
decreases beyond the point A, causing a 
further decrease in i -f amplitude to the 
detector, which in turn causes a more 
positive grid voltage on the reflex tube. 
The effect is accumulative so that an un- 
stable motorboating action may result. 

Stability Results 

Stable operation is obtained, if the 
change in the i -f amplification over the 
operating range of the a -f grid voltage 
values produces a distortion of the modu- 
lated i -f which, when rectified by the 
diode, causes a considerably larger change 
in the a -f amplitude at the lower end 
of the grid swing than at the upper end 
(Fig. 3.) Even though the characteristic 
at the upper end tends to produce an in- 
crease in percentage of modulation, the 
characteristic at the lower end counter- 
acts this effect. 

In general, for stable operation in re- 
flex circuits, the i -f voltage amplification 
over the operating range must either be 
constant, or tend to oppose the changing 
amplitude of the input carrier -voltage. 

The limiting conditions for stable oper- 
ation, therefore, depend upon the a -f load, 
the i -f load, the plate voltage, the screen 
voltage, and the grid -bias voltage. It is 
necessary to use a somewhat lower screen 
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voltage than that normally used in i -f 
amplifiers in order to obtain high a -f 
voltage -amplification. The control -grid 
bias must be selected so that the tube 
operates near the central part of the plate 
characteristics in order to obtain max- 
imum output and stable operation. High 
output requires high plate voltages, par- 
ticularly when resistance -coupling is em- 
ployed. 

The i -f plate -load impedance and the 
a -f load impedance should not be too 
high. Low impedances give better sta- 
bility, but, also, low voltage -amplification. 

While it is possible to provide volume 
control on the reflexed tube, it is gener- 
ally more satisfactory to use a volume 
control operating on preceding tubes. 

Analysis of Fig. 1 Circuit 
The 100,000 -ohm load resistance (R in 

Fig. 1) and a bias voltage of -2.75 
volts place the static center for the a -f 
plate -voltage swing at a favorable point 
(O in Fig 2) on the plate characteristics 
for a plate supply of 250 volts and screen 
voltage of 50 volts. The grid resistor 
(R7) in parallel with load resistor (R4) 
constitute the a -f load (a -f Rp) of 83,400 
ohms. This load is represented by the 
line A -O -B in Fig. 2. 

The i -f output transformer (T2) has a 
primary to secondary voltage ratio (Ne) 
of 1.7 to 1. The parallel resonance im- 
pedance of the primary (Zpr) is 400,000 
ohms. The secondary of T2 is loaded by 
the diode. The diode impedance (Za) at 
the 175 -kc. i.f. is approximately one -half 
of R,, or 500,000' ohms. The resistance 
and reactance of the secondary T2 are 
negligible in comparison with this diode 
load. Therefore, the total i -f plate load 
impedance is the parallel value of Zpr and 
the reflected diode impedance, or 313,000 
ohms. 

The points A and B mark the limits of 
the assumed a -f plate -voltage swing on 
the dynamic a -f characteristic in Fig. 3 
(Fig. 3 is obtained by projecting in- 
stantaneous values of grid voltage and 
plate voltage from the load line A -O -B 
in Fig. 2). The amplitude of the funda- 
mental a -f plate -voltage swing is 67 volts. 
This corresponds to a grid voltage swing 
of 1.25 volts, giiing a voltage amplifica- 
tion of 67/1.25 = 53.5. 

Since the voltage produced across the 
diode load (R1), modified by the voltage 
ratio of the network comprised of R2, Rs, 
C2 and Cs gives the a -f grid voltage swing, 
the voltage across Ri over the frequency 
range for which C2 and C3 are negligible 
must be equal to 

1.25 X R2 + R3 = 1.44 volts 

R, 
For a diode efficiency of 90 %, the am- 

plitude of the i -f modulation on the 
secondary of T2 is 1.44/0.9 = 1.6 volts. 

Voltage Variation 
With 20% modulation, the i -f signal 

voltage on the secondary of T2 is 
1.6/0.20 = 8 volts. The voltage on the 
primary of T2 is the voltage in the 
secondary times the step -down ratio of 
the transformer = 8 X 1.7 = 13.6 volts. 
Since this voltage is 20% modulated, it 
varies between 16.32 volts and 10.88 
volts. 

Since the d -c voltage across the diode 
load (R1) increases with increasing i -f 
voltage, the maximum value of a modu- 
lated wave causes the highest voltage. 
while the minimum causes the lowest 
voltage. The d -c voltage change across 
R1 produces the instantaneous a -f grid 
voltage on the tube. Consequent)y, when 
the modulated i -f voltage swing is 16.32 
volts the dynamic center is at B, when it 
is 10.88 volts the dynamic center is at A. 

It will be seen by inspection of Fig. 2 
and Fig. 3 that the i -f voltage amplifica- 
tion for a given i -f amplitude depends 

upon the instantaneous grid voltage. The 
voltage amplification is low at highly 
negative values of grid voltage and in- 
creases gradually as the negative grid 
voltage decreases towards point A. For 
negative grid voltages less than that at 
point A, the voltage amplification begins 
to decrease rapidly, until at C it is con- 
siderably lower than at A. The decrease 
in voltage amplification at the point C is 
due to curvature of the plate character- 
istics for low plate voltages. 

Amplification Considered 
The voltage amplification at the points 

A and B is found from the i -f load lines 
on the dynamic characteristics (Fig. 3) 
and equals the ratio of the peak -to -peak 
plate -voltage swing to the peak -to -peak 
grid -voltage swing. At point A, the 
voltage amplification is (2 X 10.88) / (2 X 
0.075) = 145. At B it is (2 X 16.32) / (2 X 
0.11) = 148.2. 

As brought out in the discussion on 
the theory of operation of a reflex am- 
plifier, stable operation can exist only 
when the i -f voltage amplification is con- 
stant or tends to oppose the changing 
amplitude of the input carrier -voltage. 

Under the conditions obtaining at 
points A and B, the percentage modula- 
tion of the i -f signal is increased, due to 
the difference in voltage amplification at 
these points. Due to the distortion of the 
a -f amplitudes, the a -f grid voltage is not 
sinusoidal as assumed for the construc- 
tion bf Fig. 3. The point B actually 
should be more distant from O than point 
A, and not as shown. This is a more 
stable condition than that shown in Fig. 3. 

With a slightly larger amplitude of i -f 
input, the stabilizing effect of the un- 
equal a -f amplitudes no longer pre- 
dominates and the system becomes un- 
stable. Larger i -f amplitudes cause the 
points A and B to move away from O 
into regions of increasing instability until 
the tube draws grid current. As a result 
of grid current, the point O is shifted to 
a more negative value, restabilizing the 
system for an instant. The rapid reoc- 
currence of this phenomenon is usually 
termed "motorboating." 

Modulation Percentages 
For smaller a -f plate -voltage swings 

the voltage amplification in the direc- 
tion of point A becomes greater than that 
in the direction of point B, producing 
slight demodulation. This condition ad- 
justs itself instantly, so that stable oper- 
ation is obtained. 

Higher percentages of modulation have 
smaller i -f grid voltages for the same 
audio output. Therefore, larger audio - 
output voltages can be obtained without 
exceeding the i -f grid voltage swings 
which mark the end of stable operation. 
The following table shows the results of 
experiments illustrating this: 
% modulation Peak a -f output voltages 
of i -f signal for stable operation 

10 45.3 
20 64.0 
30 79.0 
50 105.0 
80 116.0 

The values for 50 and 80 per cent 
modulation show that the entire a -f dy- 
namic characteristic (Fig. 3) is used. 
These values represent the maximum 
possible voltage- output obtainable with- 
out causing the tube to draw grid cur- 
rent. 

The calculation shows that the i -f am- 
plification is 145 and the a -f amplification 
is 53.5. Due to the step -down ratio of 
T2, the overall i -f gain is 145/1.7 = 85.4. 
The gain of the entire circuit of Fig. i 
with an i -f signal of 20% modulation is 
67/0.0925 = 725. For 30% modulation 
the overall voltage amplification is 1090, 
and for 100% it is 3625. 

Harmonic analysis shows a distortion 
of 2.7% for the a -f amplifier alone, with 

a peak plate -voltage swing of 64 volts. 
The measured overall distortion is shown 
versus the peak a -f output in Fig. 4. The 
measured overall distortion is consider- 
ably higher than the calculated value for 
the a -f amplifier alone, since it contains 
distortion due to the change in percentage 
modulation of the i -f signal, and also dis- 
tortion due to the diode detector. 

General Comments on Design 
There shoud be no audio -frequency 

coupling between the plate circuit of the 
pentode (Fig. 1) and the diode- detector 
circuit, if audio feed -back and audio recti- 
fication are to be avoided. The capacity 
between the i -f output-transformer- 
primary winding and secondary winding 
should be low in order to eliminate audio - 
frequency coupling. 

There should be no i -f coupling be- 
tween the plate circuit of the pentode, 
or the diode circuit, and the grid circuit 
of the pentode, since i -f feed -back will 
cause oscillation or degeneration. 

In resistance -coupled circuits, the plate - 
supply voltage should be at least 5 times 
as high as the screen grid voltage. The 
audio load should be determined for low 
distortion and be such that the least 
negative required peak grid- voltage value 
does not occur at too low a plate voltage. 

The reflexed a -f voltage must be re- 
turned to the control grid of the reflex 
tube in the proper phase. In resistance - 
coupled circuits such as that shown in 
Fig. 1, the correct phase relation auto- 
matically obtains. In transformer coupled 
circuits, the polarity of the a -f trans- 
former must be correct. 

For an i -f signal of given percentage 
modulation there may be a limiting am- 
plitude beyond which instability results. 

The plate -load impedances for i -f and 
a -f conditions have critical values which 
determine the limits for stable operation. 

If the volume is controlled only by 
varying the a -f voltage fed back to the 
reflex tube, rectification of the i -f in the 
plate circuit of the reflex tube will, at 
low volume levels and high i -f input 
voltage, introduce some a -f voltages 
which may be appreciably distorted. For 
this reason it is generally advisable to 
control the volume on some other tube 
in the set. 

Self -bias is recommended, since the 
operation with correct loads will remain 
satisfactory for considerable variation in 
plate- supply voltage. 

Conclusions 
It has been the purpose of this article 

to point out some of the difficulties 
normally encountered in the design of re- 
flex receivers. Limiting conditions for 
the extreme range of the tube's perform- 
ance capabilities have been discussed in 
order to present ways of analyzing and 
designing circuits. It is quite probable 
that in the design of a broadcast receiver 
some of these limits may never be ap- 
proached. 

With the tube types now available, it 
is possible to design reflex receivers hav- 
ing sensitivity capabilities comparable 
with those of a straight receiver employ- 
ing a larger number of tubes. The sta- 
bility and output quality of the reflex re- 
ceiver can be made to compare favorably 
with that of receivers employing straight 
circuits. 

(Copyright, 1933) 

189 CHIP IN IDEAS 
"Hints & Kinks" is an 80 -page sym- 

posium of the best ideas of 189 experi- 
menters. It has sold over 1,000 copies in 
the month it has been available. This is 
in line with the unprecedented success of 
"The Radio Amateur's Handboolf," the 
most widely distributed and read book on 
radio ever published. Nearly 200,000 
copies of this manual have been sold in 
ten editions. 
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The eight -tube short -wave superheterodyne from which hum has been eliminated. The two condensers across 
the same potentials, low side of 15,000 -ohm series resistor and ground, are 0.01 mfd. and 8 mfd. Of these the 
8 mfd. reduces hum and the 0.01 mfd. bypasses radio frequencies. Otherwise for the higher radio frequencies 

the impedance of the intended bypassing might be enti rely too large. Plug -in coils are used. 

T HE construction of an a- c- operated 
short -wave receiver, with total re- 
ceiver and power supply on one chassis, 

naturally brings up the subject of hum, to 
which short -wave sets seems to be subjected 
more than are broadcast receivers. The fact 
may be accepted even though the reason for 
it is not altogether clear. 

In the diagramed circuit, four methods 
were employed to reduce the hum effective- 
ly, and a fifth incidental method that might 
yield a slight extra reduction. 

An adequate filter in the B supply is 
taken for granted, and this consists of the 
field coil of a dynamic speaker used as B 
choke, with 16 mfd. next to the rectifier 
and 16 mfd. more at the end of this filter. 
Adding more capacity doesn't do any good 
at these positions, and indeed many would 
be satisfied that the hum was low enough. 
However, extra methods were utilized, and 
since they are not peculiar to this circuit, 
they may be tried (with confidence of their 
value being proved) on other receivers. 

The Four Methods 
First, a resistor was introduced in series 

with the tuner B feed, shown as 15,000 
ohms, and at the low voltage side of this 
resistor an 8 mfd. condenser was placed. 
This further reduced the inherent hum, al- 
ready low to begin with, and removed the 
existence of slight tunable hum. 

Second, and in line with the use of the 
same resistor, the B voltage to the tuner 
tubes was kept low, around 100 volts, and 
the screen voltage whatever results from 
the series 60,000 -ohm resistor. If you haven't 
60,000 ohms you may use 50,000 ohms. The 
actual screen voltage will be between 40 and 
50 volts, although it will read less than 
that, screen to ground, on most meters used 
by experimenters. 

Third, the output tubes were of the heater 

type, so that the hum otherwise introduced 
into a filament, hence into the tube itself, 
is not amplified. 

Fourth, a resistor of 50,000 ohms was 
connected between grid of one output tube 
and ground. Either tube may be selected, 
and in some instances the hum reduction is 
greater when the connection is made to one 
grid rather than to another, so try both. If 
both have resistors simultaneously in both, 
then the resistance had better be 100,000 
ohms from each grid to ground. However, 
one resistor suffices, hence one of half that 
value is shown. 

The Fifth and Incidental Method 

The fifth, and incidental, method was dis- 
covered by accident. In using a poten- 
tiometer as the total resistance load on the 
diodes of the 55. the hum rose when one 
got near the extreme voltage (left -hand 
side of the load resistor, reading R and 0.25 
meg. as one resistor in the diagram) . Since 
the resistor is 0.25 meg., a potentiometer of 
eaual value may be put in the circuit, arm 
to pointer, and the slider moved until this 
hum -increase point is reached, then the re- 
sistance measured between the arm and the 
left -hand end of the resistor in diagram. and 
when a fixed resistor of 250,000 ohms is 
used, then R is additional. and of the value 
determined by the experiment. The value 
is not so critical that this method does not 
apply. 

A sixth aid is the filter in the power 
transformer primary. consisting of two 0.1 
mfd. condensers, although there primarily 
for another purpose, that of keeping radio 
frequencies from getting to the rectifier by 
way of the a -c line input. If the power 
transformer is of the type without static 
shield, a terrific tunable hum may be ex- 
perienced on any receiver (broadcast waves 

or otherwise), and the two condensers will 
get rid of this ..if the cause is the stated one. 

Drain Kept Down 
Because of the low B voltages in the 

tuner, and the biasing that is around 5 volts, 
the B current drain is small, and the con- 
structor should not be surprised if the total 
drain is only around 90 milliamperes. 

Taking up the circuit in the order of the 
signal function, the mixing is done in the 
single envelope of the 2A7, with the modu- 
lator negatively biased by the drop in the 
350 -ohm resistor, plus any extra drop due 
to the 25,000 -ohm rheostat (or potentiometer 
used as rheostat). 

The oscilaltor portion is of the grid cur- 
rent type, with stopping condenser and grid 
leak, the value of leak having been de- 
termined experimentally at 10,000 ohms. 
This may seem like a low value, but it must 
be remembered that circumstances dictate 
the value of the leak. It should be as high 
as practical, yet should not cause blocking, 
and at the high frequencies blocking did 
occur even when the leak was 15,000 ohms. 
So while 10,000 ohms or more may be used, 
the maximum must be less than 15,000 
ohms, and any who are assiduously experi- 
mental may try out various values between 
these two, or others may accept the 10,000 - 
ohm value as final. This resistor is marked 
0.01 meg. in the diagram. 

Electron Coupling 
Coupling between oscillator and modu- 

lator is effectuated in the cathode circuit, 
which is common to the two separate tubes 
in the one envelope, the pentode modulator 
and the triode oscillator. This is therefore 
electron coupling. 

The connection for the 2A7 are, looking 
at bottom of socket, heaters toward you, go- 
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LIST OF PARTS 
Coils 

Two sets of standard short -wave plug -in 
coils for 0.00014 mfd. tuning : four coils 
to a set, total eight coils. 

Two doubly -tuned intermediate -frequency 
transformers, 465 kc. 

One doubly -tuned intermediate transformer, 
465 kc, with center -tapped secondary. 

One power transformer. 
One dynamic speaker ; field coil total 1,800 

ohms or more ; any existing tap on field 
may be ignored; output transformer for 
push -pull pentodes. 

Condensers 
One two -gang 0.00014 mfd. tuning condenser. 
One 0.0001 mfd. grid condenser. 
One 0.00025 mfd. fixed condenser. 
Two 0.01 mfd. condensers. 
Seven 0.1 mfd. bypass condensers, 200 volts 

minimum rating. 
Four 8 mfd. electrolytic condensers (two 

in two pairs to constitute two 16 mfd.) 
One 8 mfd. electrolytic condenser to be used 

separately. 
One 50 mfd., 30 -volt electrolytic condenser. 

Resistors 
One 200 -ohm B -watt resistor (or two 400 - 

ohm 1 -watt resistors in parallel will do). 
One 350 -ohm pigtail resistor 
Two 3,500 -ohm pigtail resistors. 
One 4,700 -ohm pigtail resistor. 
One 15,000 -ohm, 5 -watt resistor. 
One 0.05 meg. pigtail resistor (50,000 ohms). 
One 0.1 meg. pigtail resistor (100,000 ohms). 
One 0.25 meg. pigtail resistor (250,000 

ohms) . 

Two 1.5 meg. pigtail resistors (1.500,000 
ohms) . 

One 2.0 meg. pigtail resistor (2,000,000 
ohms) . 

One pigtail resistor, marked R in diagram, 
suggested around 100,000 ohms. 

One 25,000 -ohm potentiometer with a -c 
switch attached (used as rheostat). 
Reverse the connections to the rheostat 
if the volume control works in the 
wrong direction. 

Other Requirements 
One chassis. 
Five tube shields and bases. 
One seven -hole medium socket, five six - 

hole sockets, two five -hole sockets and 
one four -hole socket. (The extra five - 
hole socket is for speaker plug, although 
actually only four connections need be 
used). 

One a -c cable and plug. 
One vernier dial, escutcheon and pilot lamp. 
One antenna -ground binding post assembly. 
Four grid clips. 
Tubes : one 2A7, two 58's, one 55, one 56, 

one 5Z3 and two 2Á5's. 

ing right to left : one heater, other heater, 
plate, screen, oscillator plate. oscillator grid, 
cathode. The control grid of the modulator 
is the cap of the tube. 

While the control grid is shown as nega- 
tively biased by cathode resistor drop, those 
partial to grid leak detection in the modu- 
lator may use 0.0001 mfd. and 75,000 ohms, 
connecting grid return then to grounded B 
minus, and shifting the volume control to 
an intermediate tube, as well as increasing 
the resistance, approximately doubling it. 
That is, there would be 50,000 ohms of 
rheostat at maximum in series with 3,500 
ohms of fixed biasing resistance. 

The coils used in the mixer are of the 
standard plug -in variety in conjunction with 
the 0.00014 mfd. tuning capacities. Both 
coils are the same as to number of base 
pins (four) and as to inductance for a single 
band, and the question arises how the differ- 
ence in frequencies is struck between the 
modulator and the oscillator. 

This is done by including a seven -plate 

junior condenser in parallel with the section 
tuning the antenna secondary. Since we de- 
sire the oscillator frequency to be higher, 
the modulator frequency will be lower, and 
to lower it extra capacity, as found in the 
manual trimmer, provides the result. 

For the first band of tuning this capacity 
has to be relatively large, although it must 
be admitted that 50 mmfd. will more than 
take care of it. For the next band the 
capacity has to be much less, and for the 
next two bands it is scarcely necessary to 
move this manual trimmer's knob, but the 
condenser may be left at minimum, because 
the percentage of difference in frequencies 
is so small. 

Percentage Differences 
Even at 5,000 kc, the percentage of dif- 

ference is only 10 per cent., approximately, 
so at 10,000 kc it is 5 per cent. and at 20,000 
kc it is 2.5 percent. As we shall tune to 
around 30,000 kc, the difference finally be- 
comes a little more than 1.6 per cent. 

Some arguments may be raised against 
this, small difference in relative frequencies 
at the higher frequencies, but the only 
remedy would be to use a still higher inter- 
mediate frequency than 465 kc, and one 
would soon get into the broadcast band, 
where there is trouble ahead, due to like- 
lihood of interference by direct pickup, in 
the intermediate. amplifier, from broadcast 
stations, so one would select perhaps 1,520 
kc, which would render the coil problem 
somewhat serious for those not yet thor- 
oughly versed in radio. On the other hand, 
the splendid short -wave supers with inter- 
mediate frequencies in the four hundreds 
may be cited, and also the excellent results 
obtained. 

The intermediate transformers are of the 
doubly -tuned type, but if you have singly - 
tuned transformers, these may be used, and 
in fact may yield even a little more selec- 
tivity, for there is an inescapable band -pass 
filter effect in the double -tuned variety. 

While the 55 is shown worked as a full - 
wave detector, it may be worked as a half - 
wave detector if you haven't the transformer 
with center -tapped secondary. 

40% Off 

Simply then connect one side of secondary 
to joined anodes, other extreme of sec- 
ondary to one side of the load resistor, other 
side of which resistor goes to ground. R 
then might have to be somewhat higher 
than for the full -wave circuit, but this could 
he verified experimentally, following the di- 
rections previously given. As a generalized 
value, R may be recommended tried at 
100,000 ohms, even though less than the 
full rectified voltage (40 per cent. of it in 
such instance) would be applied to the triode 
of the 55. 

While this seems like a great deal off, the 
actual result in quantity of sound is not 
much, as the 56 gives more volume on 
strongest signals when less than the full 
voltage is taken off the 55 rectifiers. 

If 4,700 ohms are used in the 56 cathode 
leg. the negative bias will he around 8 volts. 
although on meters less sensitive than 1,000 
ohms per volt, the reading may be around 
5 volts or so. Nevertheless the actual 
voltage is around 8 volts, and the current 
is a bit under 2 milliamperes. It is therefore 
not necessary to filter the a -c from the 
primary of the push -null input transformer. 

I -F Filter Condenser 
The 0.1 meg. resistor in the 55 plate cir- 

cuit is higher than usually recommended, but 
the output signal voltage is raised a bit 
thereby. The 2.0 meg. leak helps improve 
the sensitivity, and if slight hum increase 1s 
tolerable, this resistor may be raised evi,: 

to 5 meg. 
Across the grid resistor is a condenser 

of 0.00025 mfd., in a position that has 
much less effect on reducing the high audio 
frequencies than if this unit were across the 
diode load resistance (R plus 0.35 meg). 
The purpose of the condenser is to serve 

as an i -f filter. If the intermediate am- 
plifier tends to be a bit squealy at maximum 
gain this condenser corrects for the con- 
dition. 

The quality is improved by a large by- 
pass condenser across the 56 biasing resistor, 
yet none is shown across the 200 ohms bias- 
ing the push -pull stage. This Ls due to the 
absence of signal from the smaller resistor. 

The 0.05 meg. resistor as a hum -reducer 
has been discussed. There remains only the 
consideration of the power transformer, rec- 
tifier and speaker. 

Optional Connections 

The power transformer may be of the 
so- called 90 ma type (where the plate drain 
at d -c values is used as the transformer 
rating), otherwise a 50 -watt transformer 
(if primary input is used as rating). The 
windings need not be exactly as shown. 
Perhaps there is only one 2.5 -volt winding. 
It may be used nevertheless, provided it 
will stand around 10 amperes or so. The 
rectifier windings are the high -voltage sup- 
ply (normally around 350 volts a -c between 
B minus and one side), and 5 volts. If the 
5 -volt winding is not center -tapped, use 
either side of the filament for the B feed. 

The circuit is equipped with automatic 
volume control of the two intermediate 
tubes, but if desired this control may be 
extended to include the modulator, by mak- 
ing the modulator grid return to the 55 
diode load resistance, as done in the other 
instances, through a high resistance by- 
passed by a large capacity, instead of di- 
rectly to ground as diagramed. In case 
the change is made, separate the primary 
from the secondary, so that the primary is 
directly grounded. This refers to the modu- 
lator coil (extreme upper left). 

Coil Connections 

The intermediate amplifier is peaked in 
the usual way, by putting the oscillator 
voltage on the plate of the 2A7, with modu- 
lator and oscillator coils out, then resort 
restoring the circuit, and on a very weak 
signal received later, relining the interme- 
diates carefully and slightly for maximum 
quantity of sound or P.*eatest deflection of 
the needle, if output meter is used. 

It has been stated that standard plug -in 
coils may be used. If machine wound, as 
they naturally would be, the windings are 
in the same direction, and the connections for 
modulator, top to bottom, would be: (sec- 
ondary) grid and ground, (primary) ground 
and aerial. Oscillator coil: top to bottom 
(secondary), ground; B plus, plate. The 
connections to base pins will have to be 
traced out, but for commercial types in mind 
the code is : coil's positive filament to an- 
tenna or plate; coil's plate to ground or B 
plus ; coil's grid is grid in both instances; 
coil's negative filament is ground for both. 
"Grid" in the case of oscillator represents 
the coil side of the 0.0001 mfd. grid con- 
denser. 

[Other Illustration on Front Cover] 

3,000 AT STUDIO 
More than 3,000 persons attended a 

recent broadcast of the Pontiac program. 
thronging the grand ballroom of the 
Waldorf- Astoria Hotel in New York 
City to applaud the comedy of Stoopnagle 
and Budd and the music and songs of 
the Kostelanetz Orchestra and Chorus, 
William O'Neal and Jeannie Lang. The 
special presentation was arranged to 
accommodate some of the many requests 
for personal attendance at the programs. 
and standing room only, with plenty of 
standees, was the order of the evening. 
After the program, the Colonel and 
Budd put on a special performance for 
their enthusiastic audience. A surging 
mob of autograph- seekers kept Stoop - 
nacle, Budd, Announcer Louis Dean and 
tho other principals busy with pens and 
perwils for a good part of the night after 
the performance. 
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I 
N the superheterodyne intended primarily 
for short waves, the intermediate 
quency should be as high as practical, 

and while good results are obtained with 
450, 465 kc, etc., no doubt the trend will be 
to frequencies higher than the broadcast 
band, just as the intermediate frequencies 
of broadcast superheterodynes were in- 
creased from 30 kc to the four hundreds. 

Many will desire to be in the vanguard 
of such experimentation, and therefore 
some details will be given to guide them, 
although the engineering of the circuit dia- 
gramed herewith has not been completed by 
the author. The intermediate and audio 
amplifiers, and the B supply, have been corn - 
pleted, but there remains some work to be 
done on the mixer coils. 

The inductance values may be stated on 
the basis of specified capacities. Suppose 
that a two -gang 0.00041 mfd. condenser is 
used. The frequency ratio will slightly 
exceed 3 to 1,. but for overlap assurance 
the ratio will not he deemed to he greater 
than stated. 

Different Frequency Ratios 
Let us look for a moment at the highest 

frequency band. Suppose it ends at 30,000 kc 
(30 megacycles). Then if the same ratio pre- 
vails the low frequency tuning would be at 
10 megacycles, a difference of 20 mgc. At 
the low frequency short -wave band the dif- 
ference would be that between 1,540 kc and 
4,620 kc, or 3,080 kc. It is clearly advisable 
to reduce the frequency ratio as the fre- 
quencies tuned in become higher and higher. 
band for band, so that no disparity like 
20 and 3 mgc. will exist. As an arbitrary 
selection in the right direction, the 3 -to -1 
ratio may prevail for the first and second 
2 -to -1 for the two other short -wave bands. 
short -wave bands (lower frequencies), and 

The fifth band represented in the coil 
system may be the broadcast band. although 
this would be simply an auxiliary service, 
in such a set, and the predominating con- 
sideration would be short waves. 

As the frequencies become higher the dif- 
ference between the modulator and the oscil- 
lator frequencies becomes less, that is, the 
two come closer to being the same, even 
with 1,520 kc or thereabouts as the inter- 
mediate frequency. So while series capacity 
padding would be required for two or three 
of the low frequency bands, a parallel man- 
ual condenser across the modulator will 
take care of frequency adjustment for the 
higher frequencies, where there would be 
no padding condenser, although for all save 
the highest frequency there would be some 
inductive compensation. 

40 Mmfd. Minimum 
The series padding condenser is selected 

on the basis of the low frequency tuning, 
the oscillator inductance on the basis of the 
high frequency tuning. Therefore to com- 
pute the coils 'it is necessary to know or 
assign the minimum capacity. This has 
been selected as 40 mmfd. for each of the 
two circuits, modulator and oscillator. 

In broadcast practice we find the series 
padding condenser has little effect on the 
high frequencies of tuning, for a particular 
hand, and in general if the series capacity i; 
large the effect on the high frequencies is 
small. 

Now let us consider the broadcast band. 
The modulator input coil has an induc- 

tance of 230 microhenries, tuned by 0.00041 
mfd., while the oscillator has an inductance 
of 85 microhenries. and is tuned by a cir- 
cuit consisting of 0.00041 mfd. and 0.00019 
mfd., making the net result 0.00013 mfd. 
The tap on the modulator coil is at about 
one -eighth the total number of turns, 
whether honeycomb coils are used, as will be 
likely, or solenoids. The oscillator tap is 
at about one -quarter the total number of 
turns, and is not critical. Now, we find 
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A short -wave receiver, using an intermediate frequency around 1,520 kc. 
are electron -coupled. Automatic volume control is included. The i -f coi 

the first short -wave band is covered by a 
modulator coil of 26 microhenries inductance, 
tapped at one -quarter the number of 
turns. The companion oscillator coil has 
an inductance of 22 microhenries, and the 
padding condenser is the same as before, 
0.00019 mfd., resulting in a net effective 
capacity of 0.00013 mfd. The tap is at one- 
quarter the total number of turns. 

The inductance for the next band is 6.5 
microhenries for the modulator, 6 micro - 
henries for the oscillator ; for the next band, 
the values are 1.6 microhenries for the mod- 
ulator and 1.5 for the oscillator, while for 
the last band both coils have the same in- 
ductance, 0.4 microhenries. The taps on all 
these coils are at center. The series ca- 

pacity for reducing the ratio to 2 to 1 should 
be 0.000262 mfd., but a commercial value 
of 0.00025 mfd. may be used. 

The best way to wind these coils has not 
been determined experimentally by the au- 
thor and therefore no details are given, 
although honeycomb coils are now being 
used for the lower frequencies, and perhaps 
solenoids will be used for the higher ones, 
by winding the solenoids, with their few 
required turns, on the small diameter hub 
or form on which the honeycombs are 
wound. 

The idea suggested is that the honey- 
combs be wound on a 3¡-inch diameter 
dowel, placed one above the other, with the 
lowest frequency (largest) coil on top, etc., 

Indication that the intelligence of radio 
audiences is probably higher than the in- 
telligence of the whole population, and that 
radio programs are probably pitched at too 
low an intellectual level, is given in a report 
published by Professor Frank N. Freeman, 
educational psychologist at the University of 
Chicago, who recently conducted an intel- 
ligence test by radio over an NBC chain. 

Professor Freeman received 2,500 re- 
sponses to his broadcast, in the form of 
answers to the examination questions. Three- 
(wafters of the entire group made scores 
"representing superior ability," Professor 
Freeman reports. 

The test, based on Army and school in- 
telligence tests, had the "average adult 
ability" represented by the score 24. Dr. 
Freeman found' that the average score of the 
whole group taking the radio test, ages 20 
and above. was 32. 

"This average is six points' above aver - 
age ability. and three points above the score 
of 29, which represents superior at,ilitv." 
he states. "In fact, three -quarters of the 
entire group made a score that was prac- 

Listeners' Int 
ticall y as high as the score of 29. Twent 
five per cent of the group made a score 
32 or above. which represents very superior 
ability. 

"The range of ages of persons taking the 
test was from 6 to 80. I was surprised at 
the large number of papers sent in by older 
persons, and also at the high scores made 
by these older persons. As some psycholo- 
Ti'ts think that mental ability decreases 
sharply in the later years, this is encour- 
aging to some of us who are approaching 
those years. The average score of persons 
above fifty is exactly the same as that of 
the whole grouo of adults. Furthermore, 
the average score of seventeen persons who 
are 70 years of age or over is within one 
point of the average of the whole group. 
There is only a fraction of a point difference 
between the scores made by men and 
women." 

When these scores are interpreted in terms 
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I. F. DUE 
N FOR SHORT WAVES PRE - 
}R PRELIMINARY CIRCUIT 

C. Hedges 

The 58 modulator and 56 oscillator 
feeding the 2B7 diode is not tuned. 

leaving the winding of the two highest fre- 
quency coils on the hub as solenoids. 

The data given are not intended for use 
in connection with total shielding, although 
some shielding evidently will be necessary. 
as for instance a shield partition between 
the two coils, but not too close to either of 
them. Such shielding would change the 
inductance only a little. Total close shield- 
ing would reduce it sharply. 

In fact, one result of shielding was that 
in tuning in around 20 and 30 meters there 
was stoppage of oscillation below numerical 
70 on the dial (higher frequencies than 
represented by 70) when the shield was on 
the oscillator coil, but oscillation prevailed 
when the shield was removed. The oscilla- 

tor then was a tuned grid feedback type, 
the usual inductive plate winding, but the 
Hartley proved a more reliable oscillator, 
and therefore is shown. 

The intermediate coils are easily wound or 
obtained. If 1 -inch diameter forms are 
used, 127 turns of No. 32 enamel wire may 
be put on, with primaries wound over the 
secondaries, primaries consisting of 30 turns 
of any fine wire, with insulating fabric be- 
tween the two windings. The condensers 
tuning them may be regular shaft -type mid- 
gets, with or without knobs, two such con- 
densers are on a side wall of the chassis 
and the third on the rear wall. Knobs 
greatly facilitate adjustment. 

It was found on hooking up the circuit 
that there was audio -frequency feedback, 
but this was cured by using a 0.1 -meg. re- 
sistor in the plate circuit of the 2B7, and 
putting a condenser of 0.00024 mfd. from 
plate to ground. Naturally, for this to be 
effective the feedback had to be at a high 
audio frequency, as indeed it was. As a 
further stroke in the same direction, the 
2B7 resistor may be made somewhat lower 
than 0.1 meg. 

Some radio -frequency oscillation in the 
intermediate amplifier was encountered, but 
this was found due to too low a screen 
voltage, which was corrected by lowering 
the limiting resistor for icreens to the speci- 
fied value, 0.05 meg. It was not clear why 
the lower screen voltage should cause oscil- 
lation, but it did just that. 

Lining Up Intermediates 
The problem of lining up the intermedi- 

ate frequency without an oscillator will 
arise, but as it is supposed one has local 
stations at or near 1,450 to 1,500 kc, select 
the highest frequency among these, and, 
with oscillator tube removed from set, line 
up the intermediates by putting the aerial 
at plate of the modulator. The locals can 
be tuned in, if of high enough frequency. 
Of course the intermediate frequency will 
be too low, but you will know approximately 

lligence Rated 
of the well -known age -intelligence ratios, 
used for persons under 18, they come out 
as follows : Average intelligence for age 
17, average score should be 23 points ; for 
16 years, 22 points, for 15 years, 21 points. 
for 14 years, 18 points, for 13 years, 16 
Points. and for 12 years 13 points. 

Eight persons taking the test scored a 
perfect 40, one of them a thirteen -year -old 
girl. Each question of the test required a 
one -word answer. A typical question is this, 
in a section on "opposites" in which the 
listener was asked to write the fourth word 
of a series : "Handle is to hammer as knob 
is to " the correct answer being 
"door." Through comparing the test results 
in a number of ways Dr. Freeman was able 
to assure himself that the answers were 
honestly written and not looked up. 

"It seems to he a common opinion that 
the average intelligence of the radio audi- 
ences is only as high as that of the thirteen- 

or fourteen -year -old child. If this opinion 
is wrong the programs are pitched too low. 

"Our results suggest that the intelligence 
of the radio audience is above the average 
although, of course, they do not prove it." 

Occupations listed by those who responded 
to the test indicate that 26% of them were 
in some profession, whereas in the whole 
population, according to the U. S. census, 
only 3.4_ío are in file professions. Commer- 
cial occupations were listed by 39% of those 
who reported, whereas only 16% of the 
whole population are in commercial work. 

"I am quite sure that there is a large 
group of highly intelligent radio listeners, 
and that it is advisable to keep this group in 
mind in planning programs." Dr. Freeman 
concludes. 

A Federal Govern,nent pamphlet a few 
years ago listed the average intelligence of 
a radio listener as that of a thirteen -year- 
old person. 

Educational specialists, not connected with 
the government, took complex topics as 
sa-rples and prepared talks on the 13 -year 
plane to show what should be done. 

where to line up, instead of being very far 
off, and when the set is restored the two 
intermediate condensers may be shifted to a 
bit less capacity and when a weak short- 
wave station is tuned in may be relined for 
loudest reception of that station. The dis- 
placement of the condenser for the higher 
frequency will amount to only one degree, 
or at most a few degrees, so do not make 
the intermediate frequency too high. 

Making a Test Oscillator 
Some sort of oscillator is needed for the 

rest of the adjustments, and a broadcast - 
band oscillator will suit the requirements. 
It may be a simple regenerative one -tube 
set of the grid -leak condenser type, with 
standard broadcast coil used for constant 
feedback, and the oscillator calibrated 
against a broadcast receiver, and if need 
be a curve drawn to ascertain frequencies 
not directly obtained. 

This test oscillator may be used on short 
waves by its harmonics, which will yield, 
say, 1,060 to 3,200 kc for the second har- 
monics, 1,590 to 4,800 kc for the third har- 
monics, etc. If instead of covering the 
whole short -wave band, simply a 2 -to -1 fre- 
quency ratio is desired, as that is sufficient 
for a harmonic oscillator, then a 50 mmfd. 
condenser junior may be used with an in- 
ductance of 1.7 millihenries, which will 
reach the lowest broadcast frequency at the 
low frequency end and twice that frequency 
at the high end of the test oscillator, or a 
range of about 530 to 1,060 kc. 

The receiver uses the switching system, 
and for such purposes an excellent switch 
must be used. However, a few are obtain- 
able on the market, and they may be judged 
in general by the positiveness and reliability 
of their contacts, for when this consideration 
is met the other requirements usually are 
attended to by the manufacturer in good 
fashion. 

It may well, be imagined that the audio 
gain is very high. The, reason is to boost 
the sensitivity particularly on the weaker 
stations, as the signal strength from weak, 
distant stations, including foreign ones, 
otherwise would not be great enough. It 
is not to be compared with the signal 
strength from broadcasting stations, except 
the very remote ones. 

The 2B7 has a very high gain pentode 
as the amplifier in the same envelope as the 
diode. The connection for the diode is that 
of half -wave detection, as the both diode 
plates are then paralleled, and the tube will 
better stand any heavy voltage delivered to 
the detector. The 2B7 feeds into a 56, 
which is the driver for the push -pull out- 
put stage, and while a large bypass capacity 
is shown across the biasing resistor of the 
56 audio amplifier, if there is audio insta- 
bility this condenser should be omitted. 

The I. F. as a Signal Frequency 
There are, as intimated, various prob- 

lems connected with such a circuit, some of 
which have been specified. and the remedies 
given. However, one problem not mentioned 
is fhat due to the intermediate frequency 
being somewhere around 1,520 kc, so a sig- 
nal frequency of the same value would re- 
sult in a squeal, not in what might be 
termed reception. Therefore it is advisable 
to have the broadcast band go from its low 
frequency extreme to no higher than 1,500 
kc, and then have the first short -wave band 
begin at 1,540 kc or thereabouts, thus skip- 
ping the intermediate frequency, and some 
surrounding frequencies, excluding them 
from the possibility of reception. 

If this is not desired, a wave trap may 
be put permanently in the antenna circuit 
to kill off virtually all response at 1,520 kc, 
or if there is nothing usually receivable on 
this frequency, remedies may be ignored, as 
only a single squeal will result, and one 
squeal in a super is not so bad. 
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ANTENNA REMEDIES 
SQUEAL ELIMINATION, LEVELLING OF CHARACTERIS- 

TIC, AND IMPROVING SELECTIVITY 

By Thomas Parks 

FIG. 1 

C is an antenna 
series condenser, 
feeding directly 
to the secondary. 

FIG. 2 
Here a primary 
is used, and, C has 
smaller detuning 

effects. 

THE antenna stage is more or less of 
a perplexing problem, in that the se- 
lectivity is greatly influenced by the 

method of circuiting and treatment, the 
antenna itself may have a detuning effect 
difficult to compensate for, and even oc- 
cillation is governed to some extent by 
the antenna input. 

Some form of coupling is necessary be- 
tween aerial and coil, and usually this 
consists of the antenna capacity feeding 
the primary of a transformer with carrier 
voleage. However, the antenna may be 
coupled to the grid of a tuned circuit by 
a small condenser, omitting the primary, 
as in Fig. 1, although if there is gang 
tuning it will be almost impossible to 
track the subsequent sections, as the 
effect of the antenna capacity across the 
tuned winding is large enough to be of 
importance on the higher frequencies. 
For instance, if the first stage is peaked 
at a low frequency with the subsequent 
stages the first section will tune off, be- 
ginning at around 1,000 kc, so that at 
1,500 kc it would be very seriously off, 
perhaps 50 kc. 

In a two -tuned- circuit system this 
would be all right, if a manual trimming 
condenser were put across the second 
section of the tuning °condenser. 

Reduced Carrier Input 
The series condenser should be small, 

and in that sense 50 mmfd. is rather 
large, though satisfactory as a rule. The 
detuning trouble would not be reduced 
enongh unless the series capacity were 
around 10 mmfd. 

Putting in a series condenser of such 
low value as even 50 mmfd. (low in the 
comparison to the antenna capacity it- 
self), greatly reduces the input voltage, 
but at about the same rate it increases 
the selectivity. In fact, it is the simplest 
way to increase selectivity, if the method 
is consistent with a sufficient quantity of 
sound in the final output. In high -powered 
sets, including of course superheterodynes, 
the method well may be used. 

Because it increases selectivity ahead 
of the modulator it is also a method of 
reducing squeals in supers where such 
squeals are caused by insufficient selec- 
tivity ahead of the modulator. 

FIG. 3 
L1 is a large in- 
ductance, C is a 
small condenser 

in this case. 

FIG. 4 
C tunes the pri- 
mary to a lower 
frequency than 
the set's lowest. 

The receiver will normally have a 
former, that is, primary and secondary, 
and then the detuning effect is decreased 
by inserting the series condenser, because 
the equivalent capacity across tehe pri- 
mary is the net capacity resulti g from 
the prime antenna capacity (say, 0.0002 
mfd.) and the series condenser (0.00005 
mfd.), and the inductive coupling reflects 
little capacity in the next winding. Thus 
also the condition present in the following 
circuits in the set is more closely ap- 
proximated, where the capacity across a 
primary is small. 

Levelling Effect 
In some instances, with receivers that 

have effective automatic volume control, 
the series condenser reduces the quantity 
of sound at the output very little. When 
noticed it is plainest regarding the lower 
radio frequencies, considering the broad- 
cast band. 

The series condenser in the primary 
circuit is illustrated in Fig. 2. 

Sometimes the rising characteristic of 
tuned radio frequency amplification 
(greater amplification at higher frequen- 
cies) is sought to be overcome, and a 
rather even response attained. This may 
be at least approximated by using a large 
r -f choke coil as L in Fig. 3, and coupling 
to the primary again through a similar 
small condenser as before. If the con- 
denser is large the tuning of the tuned 
circuit is upset and perhaps nullified. 
Honeycomb coils of hundreds of turns 
(though only about 1 inch total diameter) 
normally would be used. 

Another way to give the lower fre- 
quencies a break is to have a large enough 
primary, and tune it with a condenser, so 
that, aerial capacity considered, the pri- 
mary would resonate at some frequency 
a little lower than the lowest frequency 
tuned in by the set itself. 

Both these methods of favoring the 
lower radio frequencies make the set 
seem less selective at these lower fre- 
quencies, though actually the selectivity 
is not reduced but the voltage input in- 
creased, while the actual reduction in se- 
lectivity takes place at the higher fre- 
quencies. because of the equivalent 
increased resistance in the tuned cir- 

FIG. 5 
R is a resistor to 
stop oscillation. 
It may be thou- 
sands of ohms. 

FIG. 6 
The series choke 
L does no good. 
It only reduces 
input by choking. 

cuits at such higher frequencies. More- 
over, another treatment of the antenna cir- 
cuit consists in the introduction of a re- 
sistor in parallel with the primary. Though 
this is a parallel resistance of some thou- 
sands of ohms, or perhaps even tens of 
thousands of ohms, in any instance it is 
equivalent to a much smaller series re- 
sistance in the tuned circuit, and there is 
a formula for determining the equivalent 
series resistance. 

Of course such resistance reduces se- 
lectivity, but if a receiver oscillates at 
the r -f level, the extra resistance will be 
of benefit, instead of otherwise, since 
absence of oscillation is consistent with 
fine reception, and presence of oscillation 
is inimical to any decent reception. If 
there is any cross -modulation, however, 
the antenna resistor remedy can not be 
applied to correct squealing, without in- 
creasing the crossmodulation. Thus with 
24 or even perhaps 35 tubes in the first 
stage the remedy would be inapplicable, 
but with triodes, and the later remote cut- 
off tubes, it could be used. 

The stabilization by the parallel re- 
sistor requires that a variable be used or 
various fixed values tried, until the one is 
found that stops oscillation. The variable 
would be measured and a fixed resitsor of 
that value introduced. The resistor should 
be as high as practical, consistent with 
attainment of the desired result. 

Series Choke 

Series chokes have been shown from 
time to time, but they are of small use in 
correcting troubles in receivers. They re- 
duce the input too much, without any 
compensating' advantage. Thus if the 
choke L in Fig. 6 is large enough it would 
stop all radio frequencies from entering 
the receiver, in the range of frequencies 
a particular receiver is intended to cover. 

It is obvious that various troubles 
therefore can be cured at the antenna 
stage. The reduced input due to a small 
series condenser can well be stood by 
nearly all of the latest type receivers 
having six or more tubes. Often a prob- 
lem arising in servicing a set can be cured 
right at the antenna stage, by using some 
of the remedies herewith proposed. 
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EXPERIENCE 
Reports on Short -Wave Sets 

A GOOD MANY experimenters are build - 
ing short -wave sets, and as I have built sev- 
eral, I would like to report my experience, 
as a guide to those who might like to follow 
nie and thus perhaps save themselves a good 
deal of time, labor and some money. 

Having tried both superheterodyne and 
tuned radio frequency- regenerative sets, I am 
bound to report that I have been able to do 
at least as well with the regenerative type, 
with about half the number of tubes required 
for a super. 

Good results were obtained from supers, 
too, but as the sensitivity can not be devel- 
oper very far for short waves without run- 
ning into the noise level, the advantage of 
a superheterodyne for broadcast use does not 
seem to me to apply to short waves. As for 
selectivity, while a superheterodyne may sur- 
pass a regenerative set, all the required se- 
lectivity is obtained the simpler way. Be- 
sides, the superheterodyne'' selectivity is non- 
uniform to a more considerable degree be- 
cause of the popularity of low intermediate 
frequencies, where the difference between the 
oscillator and modulator (signal) frequen- 
cies soon becomes too insignificant to be wor- 
thy of attention. 

My set, that is, the one I prefer, has a 
stage of t -r -f, a regenerative detector (57 
tube), a 56 driver audio stage, and gush -pull 
2A3's as output. Greater sensitivity can be 
attained with pentodes in the output (47, 
2A5 or 59), but I have intimated that it 
seems the better part of wisdom not to press 
the sensitivity to the utmost. 

The t -r -f stage should be shielded, as 
should the detector stage, but the usual small 
shields should be avoided. Also it is good 
practice to make the shielding all- inclusive, 
so that there is a shield bottom piece for 
the chassis, and if possible a total shield 
enclosure for the top of the chassis, besides 
the individual coil and tube shielding there. 
By taking these precautions there is little, 
if any, danger of encountering radio -fre- 
quency oscillation. On the very shortest 

waves this oscillation otherwise might be 
present. 

If a super is to be used for short waves, 
the double -tuned intermediate transformers 
will be all right, but for still greater selec- 
tivity to the point of sideband- cutting the 
transformers with only one winding tuned 
will be preferable. Next to the modulator 
the plate circuit should be tuned, rather 
than the following grid circuit, provided the 
coupling is one -to -one, or at least not step - 
down. In subsequent stages the grid circuits 
are tuned, and only two stages may be used, 
as the utmost, for the usual intermediate f re- 
quencies. That is, there are three intermedi- 
ate coils. 

I have tried a high intermediate frequency, 
which in theory should be preferable for a 
short -wave superheterodyne (1,520 kc as a 
starter), and at first with even one stage 
there was terrific oscillation and primaries 
had to be reduced to 20 turns wound over 
the secondaries. When two stages were tried 
the primaries had to be reduced to 12 turns. 
I believe that high- intermediate -frequency 
superheterodynes have possibilities, and when 
the i -f amplifier is stabilized there is no 
more noise than if the i -f were much lower, 
say, 450 kc or thereabouts. I can not quite 
see any advantage in a short -wave super- 
heterodyne if the intermediate frequency is 
as low as 175 kc. 

ADAM BRADWORTH, 
San Antonio, Tex. 

* * * 

His Portable a Success 
CONSTRUCTORS should notice that 

now there are two different kinds of seven - 
hole sockets, one of the medium size, as 
for the 59 and 53 (the new twin Class B 
amplifier tube) and the other of the small 
size, for the 2A7, 6A7, 2B7 and 6B7. The 
tubes and sockets are not interchangeable, 
although a socket has just come out, for 
tester construction, that takes both of the 
seven -pin types in the same receptable, by 
a special arrangement. 

J. J. WORK. 
Spokane, Wash. 

World Field Day a Success 
Hartford, Conn. 

An international experiment in emer- 
gency amateur radio communication was 
performed recently when members of the 
American Radio Relay League, the Radio 
Society of Great Britain, the Reseau 
Belge, the Nederlandsche Vereeniging 
voor Internationaal Radioamateurisme, 
and other national amateur radio societies 
held an international field day. 

Taking complete portable radio stations 
into the field, hundreds of them in every 
state and province of the United States 
and Canada alone, these amateurs set up 
their equipment and established reliable 
inter- communication in a manner to do 
credit to any organized communications 
system. 

Certain of the operators contacted as 
many as fifty other stations. Nearly all 
were using very low power, from one to 
fifty watts. Even the highest power is 
less than one- thousandth of the amount 
used by high- powered broadcasting sta- 
tions. A great proportion of the equip- 
ment was designed to be capable of oper- 
ation without power from the electric 
lines ; in time of emergency this feature 
would be invaluable. 

The great bulk of the work occurred 
on the amateur 3,500 -4,000 kilocycle band, 
said F. E. Handy, communications man- 
ager of the American Radio Relay 

League, at the national headquarters here, 
although there was nearly equal interest 
in the newly developed 56 -60 megacycle, 
or five meter, band. The most sensational 
work was accomplished in the neighbor- 
hood of 7,000 kc, or 40 meters. 

Amateurs Thriving; 
Books Selling Well 

Hartford, Conn. 
In keeping with the unparalleled growth 

of amateur radio during the past four 
years, the sales records of the newly 
announced publications of the American 
Radio Relay League, "The Radio Ama- 
teur's License Manual," and "Hints & 
Kinks for the Radio Amateur," uphold 
the record -breaking tradition established 
by previous books in their series. 

Announced approximately one month 
ago, the "License Manual" has already 
sold over 2,000 copies. The market for 
this publication, which covers the entire 
field of obtaining any one of the several 
kinds of amateur licenses issued by the 
Federal Radio Commission, consists of 
new amateurs and those seeking to enter 
amateur radiotelephony on restricted 
bands. 

Studio Notes 
Who said that One -Eye Connolly had 

"retired"? 
He crashed the gate at NBC Times 

Square Studio to see Ed . Wynn's last 
broadcast for the season, and Graham 
McNamee was the unwitting accomplice. 

McNamee arrived at the studio with a 
suit case. 

"Carry your bag, Mr. McNamee? No 
charge," a man offered. McNamee handed 
over the bag and they went on up. 

Once safely inside the studies the volun- 
teer red cap deposited the bag on the 
floor and refused to carry it further. He 
thereupon introduced himself to Mc- 
Namee. Much amused by the deception, 
the announcer took the world's champion 
gate- crasher back stage, introduced him 
to Ed Wynn and later fixed him up in a 
box seat for the show. 

* * * 

Russell Johns, lyric baritone heard 
weekly over a network, was born in 
Chillicothe, Ohio, also the home town of 
Clyde Beatty, the animal trainer. The 
two were boyhood chums and classmates 
in school. Johns says he cannot under- 
stand how Beatty came to go into lion - 
taming unless it was their eighth grade 
teacher who "inspired" him. 

* * * 
Frederic William Wile, Columbia politi- 

cal analyst at Washington, expresses a 
preference for the boisterous "Of Thee I 
Sing, Baby," from the political satire of that name. Colonel Stoopnagle registers 
a fondness for "Without a Song," which 
may be his actual preference or just a 
humorous implication. Edwin C. Hill and 
the Street Singer are both rooters for 
"01' Man River." Will Osborne is swept 
away by the strains of "Stormy Weather." 
Mildred Bailey, Columbia's glorifier of the 
blues, votes appropriately for "St. Louis 
Blues." Irvin S. Cobb reported "Swing 
Low, Sweet Chariot" is his choice. Freddie Rich's favorite is a selection from 
a bygone musical comedy hit, "Oh, Kay," 
entitled "Someone to Watch Over Me." 
Andre Kostelanetz declares allegiance to "Dancing in the Dark." Gypsy Nina 
votes for "Honey, Take a Look at Me." 
The "Night and Day" pluggers include 
Fred Feibel, organist, Gertrude Niesen 
and Irving Kaufman. 

Strictly Commercial 
R. L. Watkins Co., sponsor of Lyons 

tooth powder, is all set for its new broad- casting contract with National Broadcast- 
ing Co. Practically the same program 
will be used as under the old contract 
just expiring. The new deal starts early 
this month. 

* * * 
NBC has received a protest from St. Louis regarding a certain program, as local medical men do not like the idea 

as presented commercially, and it is prob- 
able that Station KSD in St. Louis has 
dropped this program for good. 

* * * 

A big new beer program for NBC is about ready to be signed and it is said 
to represent the biggest money venture 
of its kind since the beer barons have 
been able to go after business via the ether. 

* * * 

Columbia Broadcasting System recently 
signed a substantial contract with the Household Finance Corporation, the pro- grams to be broadcast from Chicago. 

* * * 
The new Amalgamated Broadcasting 

System is said to be signing 'em up so fast that the other chains are taking sharp notice of what is going on. ABS 
was not considered a very important busi- ness proposition when Ed Wynn and his 
associates first announced their plans. 
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New Pick -up Tube Puts 
Television Well Forward 
Chicago. 

ASCANNING system that brings tele- 
vision near to commercial practical- 
ity, with reproduction on a par with 

that of home movies, was described before 
the Institude of Radio Engineers at its con- 
vention here by Dr. Vladimir K. Zwory- 
kin, of the RCA -Victor Company's labora- 
tories, Camden, N. J. Dr. Zworykin, noted 
television specialist, spent eight years on 
the system while with Westinghouse 
Electric & Manufacturing Co. and the 
past two years on it while with RCA - 
Victor. 

He explained that the main feature of 
transmitting under the new system is the 
pickup equipment for converting the 
image into radio signals without the use 
of mechanical or moving parts, adding 
that this involves a new system that 
greatly increases the output. 

Image Retention Increased 
Whereas disc systems, using good opti- 

cal methods, deliver only 60 electrons 
during the period the picture point is 
active on the photo -electric cell, the 
Zworykin method produces 420,000 elec- 
trons, due to the 7,000 times greater 
duration. He explained this duration has 
been achieved in practice, but that it is 
theoretically possible to increase the pres- 
ent result ten -fold by still longer reten- 
tion of the image by the cell. 

However, in the new method the ordi- 
nary photo -electric cell is not used, but 
a mica sheet in a cathode ray oscillograph 
tube is treated in a secret manner to con- 
stitute 3,000,000 photo -electric cells, and 
the picture acts on the cell structure all 
the time. 

The transmitting device is called the 
iconoscope, meaning "image observer." 

The receiving device is also a cathode 
ray tube, but with a fluorescent screen 
instead of the cell structure, and is called 
a kinescope, or "motion observer." 

At present the image is 4 square inches 
and the pictures are divided into 250 ele- 
ments per scanning inch, or a total of 
250 x 4, equalling 1,000 elements. The 
size of the spot or crater of the beam 
should be 1 /125th of an inch, or 0.008 inch. 

The two counterparts of the system 
have been likened to the human optical 
system, representing the pick -up and 
transmitter, and the human brain, repre- 

senting the receiver, while the greatly 
increased rentitivity has been referred to 
as "memory." The photo -cell arrangement 
is in some respects more sensitive than 
the human eye, because it responds to 
higher frequencies, including ultra -violet 
and infra -red, which are in the human 
eye's invisible spectrum. 

New Tubes Under Way 

The intention is to develop the system 
for use on a high carrier frequency, 
around 50 megacycles (6 meters) to avoid 
interference with existing radio transmis- 
sions, and also meet television require- 
ments for a wide modulation band width 
to insure picture quality. 

In connection with this new tubes are 
being developed, much smaller in size 
than those in broadcast sets, so that 50 
megacycles may be amplified even at 
radio frequencies, at present impossible 
with the standard tubes. The icono- 
scope, or transmitting system, makes pos- 
sible satisfactory amplification, because of 
the high quantity of output, whereas 
under present methods the signal hasn't 
much more vigor than the inherent noises 
in an amplifier, so that amplification is 
limited. 

The kinescope, or receiving system, was 
announced four years ago and at that 
time it was predicted a tube scanning 
method would be the one actually to be 
generally used when television reached a 
stage near enough to perfection to war- 
rant commercialization. Since then vari- 
ous improvements have been made, but 
the system of reception remains the same 
in principle, while the transmitting im- 
provement yields more light, and thus 
tends to overcome one of the objections 
raised by others to the oscillographic 
scanner, that there was not enough light 
to permit magnification to projection 
size, as otherwise the size of the picture 
was limited to the size of the fluorescent 
screen, or the lamp would have to be 
several times larger than the picture. 

Another objection raised to the oscillo- 
graphic scanner has been that it produces 
saw -tooth instead of sine -wave scanning, 
that is, distorts somewhat, but one of the 
recent improvements is said to concern 
that factor. A third objection was that 
the voltages required were very large and 

New Tubes Developed 
for Ultra Frequencies 

Chicago. 
Special tubes have been developed for 

high radio- freouency work, including the 
ultra frequencies. They were described 
at the convention of the Institute of 
Radio Engineers by G. M. Rose, Jr., and 
B. J. Thompson, of the RCA Radiotron 
Company, Inc. The tubes are triodes, 
quadrodes and pentodes. Using standard 
circuits, screen -grid tubes provided am- 
plification to 60 centimeters, or a wave- 
length of about 23.6 inches. 

The tubes have been worked success- 
fully in tuned radio frequency amplifica- 
tion at around 6 meters, where t.r.f. 
hitherto had not been possible, except 
with very special tubes rather experi- 
mental in nature. The new tubes will be 
much smaller than the ones now used 
in broadcast sets, and the capacity be- 

tween the elements will be a small frac- 
tion of that existing in present tubes. 
Nevertheless, the mutual conductance and 
amplification factor will be high, and t'.ie 
per -stage gain at around 100 centimeters, 
in a t.r.f. system, would be around 4, 
although perhaps only one t.r.f. stage 
would be practical for the present. At 
the lower frequencies, around 50 mega- 
cycles (6 meters), two stages could be 
worked, perhaps more. 

The triodes are used principally as 
oscillators and the screen grid tubes as 
amplifiers and 'detectors. The triode at 
120 volts on the plate draws 3 milliam- 
peres in a 30- centimeter oscillator. 

Dr. Vladimir Zworykin's electrical 
scanning system will use such tubes as 
adjuncts for amplification, and possibly 
oscillation. 

might be considered dangerous to life, 
but that has been given attention, also. 

Much Is Kept Secret 
While the fundamental theory and prin- 

ciples have been revealed, much concern- 
ing the combination transmission- recep- 
tion system as developed by Dr. Zworykin 
is being kept secret. However, it seems 
a clear inference that the transmitter 
comprises a pickup system consisting of 
a cathode ray tube in which there is a 
movie camera lens and that the action is 
as fast and as clear as that in the 
movies, the rentitivity resulting in the 
equivalent of a complete picture in one 
twenty -fourth of a second, as in the 
movies, while at the receiving end per- 
sistence of vision creates the illusion of 
motion. 

The image cast on the multi- photo- 
electric screen of the pickup system is 
transformed into electrical impulses, and 
these are emitted at the radio transmis- 
sion frequency, around 50 megacycles. 
Hence it is assumed that there are intro- 
duced into the tube the following : vision 
frequencies, a polarizing voltage and a 
radio- frequency of the intended frequency 
of carrier frequency, so that the tube is 
also a modulator. 

Dr. Zworykin's Explanation 
Dr. Zworykin explained to the conven- 

tion 
"The main feature of the iconoscope 

is a transmitting or pick -up equipment 
which converts the image into radio sig- 
nals also without requiring the use of 
moving mechanical parts. This involves 
a special new principle, which gives more 
electrical output for transmission. In 
ordinary television systems every point 
of the picture acts on a photo- electric cell 
for a very short duration of time. This 
time is of the order of one 1,500,000th 
part of a second, or one second divided 
by 1,500,000. This duration is only 
obtained in the case of very good pic- 
tures. 

"During this period a photo -cell of the 
highest sensitivity will deliver only sixty 
electrons to the amplifiers, an amount so 
small that good amplification is impos- 
sible. In the iconoscope the picture acts 
on a photo- electric cell all the time, and 
there is provision in the structure which 
collects the energy of the light, or, so to 
speak, memorizes it, and then transmits 
it, point by point, twenty -four times per 
second. 

"This involves a new principle of stor- 
ing electrical energy, which may be called 
the 'electrical memory' 

"Thus it can be seen that the amount 
of energy stored or 'memorized' in the 
new photo -cell is, as compared with the 
old system, in the ratio of one divided by 
twenty -four as against one divided by 
1,500,000, a 'memory' 70,000 times greater. 
At present, however, we are able to 
obtain only 10 per cent efficiency, or 7,000 
times increase of output from the picture 
possible with the disc -scanner under 
identical conditions. 

Electric Switch 
"The means which makes this possible 

is the use of the cathode ray beam, which 
acts as a sort of electrical switch, con- 
necting the 3,000,000 individual photo -cells 
in the iconoscope with the radio trans- 
mitter. At the present time the develop- 
ment is at such a point that it can per- 
form substantially in the same manner as 
a motion picture camera, which also ex- 
poses twenty -four images per second." 
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Radio University 
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 premcum. 

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

Ohm's Law 
WILL YOU GIVE, once more, a concise 

statement of Ohm's law for direct current? 
I would like to have this before me in brief 
form. 1 am a schoolboy. -E. L. 

Ohm's law relates current, voltage and 
resistance. The current in amperes is equal 
to the voltage in volts divided by the resist- 
ance in ohms. The voltage in volts equals 
the resistance in ohms multiplied by the cur- 
rent in amperes. The resistance in ohms 
equals the voltage in volts divided by the 
current in amperes. Where fractional values 
are treated it is usual to express them in 
their decimal forms, that is, one -tenth am- 
pere would be 0.1 ampere, and one one -thou- 
sandth of an ampere as 0.0001 ampere. One 
of the first things one should learn about 
electricity is Ohm's law for direct currents. 
If you will work out a few examples you 
will soon become familiar with the three 
forms of the law and then will need no 
printed reminder. 

* * * 

Where to Put Volume Control 
IS THERE any decided advantage in one 

form of volume control as against another? 
I have been used to putting the control ahead 
of the detector, but I find more and more 
circuits have the control in the audio am- 
plifier.-P. O. 

The type of volume control and its place- 
ment will depend considerably on receiver 
design. Thus, if the detector (or second 
detector in superheterodynes) is fully pro- 
tected from danger of overload, it is permis- 
sible to put the control in the audio channel, 
although this should be done in a manner 
not to constitute change in volume a con- 
trol of tone as well. One advantage of such 
location is the avoidance of detuning effects, 
otherwise inevitably present. However, in a 
superheterodyne these would not be serious 
in the intermediate amplifier. Grid bias vari- 
ants have shown detuning to as much as 20 

kc for the controlled circuit near the high 
frequency end of the broadcast band. Theo- 
retically at least, the volume control should 
be a gain control and an input control, be- 
cause the amount of gain should be cut down 
to reduce the noise, and the amount of signal 
input cut down to prevent cross -modulation 
and overloads of other types. So compound 
controls are sometimes used. There is no 
altogether satisfactory volume control, so 
far as we know, and most engineers must 
feel mildly stumped when they come to the 
control feature. Perhaps the day will come 
when constant output tubes will be developed, 
so that one may make a permanent setting, 
and the volume will come up to that in 
nearly all instances, at least will not exceed 
the predetermined value. t\ close approxima- 
tion to this could be made with the present 
duo -diode tubes, using the rectifier for auxil- 
iary biasing of each tube (automatic volume 
control), and the amplifier section (whether 
triode, quadrode or pentode) for gain. How- 
ever, the circuit would be awkward, and no 
doubt the constant output tube will see the 
light of day some time. 

* * * 

Radio and Electricity 
DO YOU BELIEVE that radio has made 

any vitally important addition to the knowl- 

edge of electricity, and is that knowledge 
in a definite form now ? -T. H. 

Radio can not be said to have contributed 
anything vital to the fundamental knowledge 
of electricity, as the electron theory, that 
lifted knowledge of electricity from a hazy 
plane to one of sense and nuderstanding, was 
known long before radio became practical. 
At present other aspects of electricity are 
yielding to human research, and we know 
the electron, positron, neutron and, accord- 
ing to Compton, may expect some new di- 
visibility. Knowledge of electricity is still in 
a formative state, though much advanced 
over that of half a century ago, when pupils 
were taught that electricity was a fluid, be- 
cause it flowed through a circuit. Now we 
know that electricity is the phenomenon of 
electron action, and that the electron, or 
negative particle, is in a state of orbital 
motion. Thus the old idea of flow of elec- 
tricity is supplanted by the realization of 
the bombardment of atoms and the drift of 
electrons. These electrons are agitated by 
electromotive force, i.e., voltage, and the in- 
tensity of the bombardment, the constitution 
of the mass, and other considerations, affect 
the net drift. The electron theory can not 
be regarded as a theory any more. Radio 
is a branch of physics, as is electricity, but 
physical branches intertwine so much that 
demarcation is not so easy. Radio's great 
contribution may be regarded as one toward 
the means of using electricity, rather than 
vital contribution to the understanding of 
electricity. The phenomenon of tuning was 
derived exclusively from radio, though now 
used in various branches of electrical work. 
The vacuum tube still remains the supreme 
radio contribution to electrical use. These 
matters are largely ones of opinion, hence 
debatable. 

* * * 

Wire for Short Waves 
FOR SHORT -WAVE wiring, is it de- 

sirable to use extra -heavy wire for grid and 
plate leads, rather than thinner wire? Is it a 
fact that losses should be kept as low as 
possible, despite regeneration ?-T. H. D. 

It is not necessary to use awkwardly thick 
wire for the leads you mention. No. 18 or 
equivalent is sufficient. Especially is this 
true since the coils themselves hardly would 
be wound of coarser wire. It is assumed that 
you refer to frequencies no higher than 30 
megacycles. For ultra frequencies thicker 
wire should be used, say, No. 14, 12, or even 
h -inch diameter hollow copper tubing. The 
circuit losses should be kept as low as pos- 
sible, and regeneration should not be relied 
on to come to the rescue, because, strangely 
enough, the results are better with a low - 
loss circuit, using regeneration, than with 
the other type, where regeneration is also 
included. This does not seem consistent, 
since regeneration may be expressed as a 
state of negative resistance, and it would 
seem therefore that all r -f resistance has 
been overcome. Another consideration is 
that in short -wave reception the frequency 
range to be covered is enormously wide, and 
the so- called regenerative circuit may be- 
come non -regenerative at the higher fl'e- 
quencies unless due precaution is taken to 
constitute the circuit losses as low as prac- 
tical. As a general rule, the simplest re- 
generative circuits work best, and that means 

A THOUGHT FOR THE WEEK 

MONTAGUE GLASS, of Potash and 
Perlmutter fame, has joined the liter- 

ary folk of the air. He will be in good 
company, for he follows Booth Tarkington, 
Octavus Roy Cohen and Zona Gale, who 
already have been able to prove that there 
is room and opportunity at the microphone 
for our distinctly American writers. Mr. 
Glass has made a fortune from his Potash 
and Perlmutter stories and plays. At one 
time these two characters were outstanding 
on our stage and in our periodicals and there 
is no reason why Abe and Mawruss should 
not come to life again through the medium 
of radio. They are first cousins of the Gold - 
bergs, albeit they are low comedy types and 
their philosophy is boisterous rather than . 
deep throated -but their humanity is easily 
understood by all races. 

circuits with the fewest parts and most sensi- 
ble layout. A great deal more depends on. 
the layout than most short-wave enthusiasts 
realize. 

* * * 

Directional Aerial? 
I HAVE a roof aerial, about 10 feet above 

the tin, and it is 40 feet long. Also I live on. 
the second floor of a six -story house in New 
York City, so the lead -in, straight up and 
down, is 36 feet, and the horizontal portion, 
from window to set, is three feet. Is this - 
aerial essentially directional, since it points 
in a certain directon on the roof ? The 
lead -in is taken from the high end (the aerial 
slants about 20 degrees, and the 10 -foot 
height is the lowest point). -M. H. 

The aerial is not essentially directional, 
particularly as the principal component of 
the aerial is the downlead, which picks up 
more than does the horizontal portion on 
the roof. Vertical antennas are not direc- 
tional. 

* * * 

The 6A7 Tube 
PLEASE give me some directions for use 

of the 6A7 pentagrid tube in an automobile 
receiver. -I. D. 

This tube has the usual 6.3 -volt heater, . 
uses a seven -hole socket, and is connected as 
is its a -c counterpart for 2.5 volts, the 2A7. 
The overhead grid should be biased minus 
3 volts. This is the modulator control grid, 
numerically 4. Up to 250 volts may be used 
on the plate and 100 volts on the screen. The 
plate resistance is very high, 0.3 meg., and 
therefore if an intermediate frequency trans- 
former is used that has only one winding 
tuned, that winding preferably should be in 
the plate circuit of the modulator. 

* * * 

Wants Infallible Remedies 
MY SET hums too much. There are a 

30 -henry choke in the B filter and two 8 
mfd. at each end. Also, when the set is 
turned on the wet electrolytic condensers 
make a boiling sound. This disappears as 
soon as the signal is audible, The set fades- 
on distant stations. There is some squealing 
at the high frequency end. Please give me 
unfailing correctives. -A. W. 

The hum may be reduced by putting 8 
mfd. more next to the rectifier. The B volt- 
age at the output will go up a little also. 
The electrolytic condensers "boil" because 
the voltage is too high at the start. You 
probably have a heater type output tube (or 
two such tubes), so the B current does not 
drain the rectifier at once, only after the 
heaters have warmed up. Put a bleeder 
reistor from rectifier filament to B minus. 
around 15.000 ohms, 15 watts. Then the B 
current will be large at the start, consequent 
B voltage lower, and condensers won't "boil." 
Fading on distant stations is to be expected, 
and automatic volume control would not be a 
complete cure by any means. Squealing can 
be corrected by using parallel resistance in 
tuned circuits, thousands of ohms. or series 
resistance, tens of ohms. Infallibility is 
easy to ask but hard to achieve. 
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Station Sparks 
By Alice Remsen 

The Recipe 
FOR LITTLE JACK LITTLE, 

WABC 
9 :00 a. m. -Monday, Tuesday, Wednesday, 

Thursday and Friday. 
A little bit of laughter, a great big pinch 

of fun; 
A cheery smile to keep the blues away. 
A pint or two of happiness, a pound or 

two of sun, 
And quite a bit of appetite for play. 
A little sense of humor; sincerity, of 

course; 
Three drops of kindness, just to make it 

jell; 
A grain or two of wisdom, an ounce or 

two of force, 
A touch of personality as well. 
A measure full of harmony, a tune to 

make it sweet; 
A charming voice to sing a lyric gay; 
Mix well into the microphone, turn on a 

little heat, 
And cook for fifteen minutes every day. 

-A. R. 
THERE IS THE RECIPE, or so it 

seems to me, of Little Jack Little's fifteen 
minute programs, which charm the listeners 
of the WABC -Columbia network. If you 
have never heard Little Jack, you've missed 
a treat. Tune in some morning! 

* * * 

The Radio Rialto 
ALONG THE LINE 

Let's take a stroll down the Radio Rialto. 
Ran into Grace Donaldson, of the Don 

Hall Trio this week ; she informs me that 
this pleasant little act opens on a new series 
very shortly ; a commercial program, fifteen 
minutes three times weekly, sponsored by 
Molay, which is, I believe a shaving cream. 
Station and time are not yet decided upon 
at this writing ; will let you know that 
later. . Grace also informed me that 
Otis Maddox, who made such a hit in the 
Middle West, over WLW, with his hill- 
billy songs, is in town, making records for 
Victor. . . Popped into the Santly Broth- 
ers, to get a copy of their new publication, 
"Under a Blanket of Blue," and met up 
with that cute little trick, Peggy Healy, 
who chants the vocal choruses with Paul 
Whiteman ; she's a pint -sized child, with 
a most intriguing smile, and a way of wrin- 
kling up her nose like a friendly puppy ; 

very sweet. Did you hear her with the great 
Paul on that two -hour Kraft Cheese broad- 
cast over WEAF, on which Al Jolson did 
his stuff, and Deems Taylor prated of music 
and such? . . . Louis Conrad happened in 
before I left, and we reminisced of the time 
when he and I warbled together over WJZ 
on the Matinee Gems program ; Louis ex- 
pects to have his own band again soon; in 
the meantime he is singing with the Meyer 
Davis outfit at the Hotel St. Regis. . . . 

RUDY VALLEE OF THE N. V. A. 
Cannot resist telling you that I had the 

very great pleasure of proposing the one 
and only Rudy Vallee for membership in 
the National Variety Artists, Inc. ; the or- 
ganization is very proud of the fact that Mr. 
Vallee has ioined us, and continues to ex- 
tend a cordial invitation to all radio artists. 

. My dear pal. Ivy Scott, joined last 
week, as did Uncle Don Carney a couple of 
weeks ago. Get aboard children ; we need 
every one of you. . . . Do you remember 
Hilda Clifton, who played piano for me 
over WEAF a few years ago? Well, the 

indefatigable Hilda is conducting an or- 
chestra this season at one of those swell 
resorts up in the Catskills ; what a clever 
girl she is; plays piano and organ like 
nobody's business, makes swell arrange- 
ments, writes original stuff and, what's 
more, she can cook ! . Ann Brae, who 
has done lots of radio work on all the 
prominent metropolitan stations, has teamed 
up with that swell singer and pianist, Rae 
Zelda. The two girls, who bill themselves 
as "The Jingle Belles in Rhyme and 
Rhythm," may be heard every Wednesday 
at 10 :15 a.m. on WOR, in a clever program 
of harmony and pattern. . . . 

AT THE GOOD OLD NBC 
On a recent morning, bright and early, 

I hied me to Studio D, at the NBC. There 
I rehearsed with Dave Grupp and his boys 
for the Morning Parade, a network pro - 
gram, under the direction of the tall and 
slender Harold Hackett. It was an en- 
joyable experience, for I met up with many 
of my old friends. Was surprised to find 
Edythe Handman on the bill, teamed up 
with a chap named Freddie Farber. They 
make an excellent combination, doing har- 
mony. comedy patter, piano and guitar. 
. . . Then there was George Bennett, who 
possesses a warm and resilient baritone 
voice; he did some work with Berna Deane, 
soprano, one of the prettiest girls I've seen 
in a long time. . . . A funny incident hap- 
pened during the course of the program. A 
colored lad, named Joshua, did a couple of 
songs, accompanying himself on the guitar. 
He eased up to the microphone, placed his 
foot on a chair and started ; his foot tapped 
out the tempo, the chair wiggled and wiggled 
closer and closer to the microphone, im- 
perilling the equilibrium of that sacred 
piece of mechanism; every once in a while 
Ben Grauer, the announcer, would dart 
forward and rescue the chair, but Joshua 
still tapped, and the chair still wiggled, and 
the noise of the tapping still penetrated 
above his singing. Ben tried holding Joshua's 
foot still, but it was no good. After the 
program was over Joshua mourned, "Daw- 
gone it, Mr. Grauer. when you hol' mah 
foot I jes can't play !" . . So many people 
have written and told me how much they 
like the Casa Loma Orchestra playing from 
the Glen Island Casino. I like it myself ; 

think it's one of the most pleasing dance 
orchestras on the air ; the special arrange- 
ments of popular tunes are particularly in- 
triguing. . . . 

WHEN AND WHERE 
Yes, Rubinoff was born in Russia. 

Grodna is the specific place. . . . Rudy 
Vallee's birthday is July 28th, and he 
was born in 1901. . . . The Phantom 
Gypsy is Lou Raderman. . Jerry Kil- 
gore, NBC announcer at KFI, San Fran- 
cisco, was born in Toronto, Canada. . . . 

Madge Tucker. the Lady Next Door, was 
born in Centralia, Ill., and attended schools 
in St. Louis and Chicago. . . . Oliver 
Smith, NBC's Painter of Songs, was born 
in Flucom, Mo., in 1896.. . . Nick Nichols, 
sketcher of movie stars, and the idol of 
youngsters who draw cartoons on nursery 
walls, is very popular with the young lis- 
teners of W.J JD, Chicago . . . Billy Sun- 
shine, one -man entertainer at JJD, han- 
dles a mean paddle and wrested the ping - 
pang championship from Bubb Pickard in 
three sets. . . . 

You may now hear a new series of sum- 
mer programs on WABC, featuring "The 
Road Reporter," under the sponsorship of 
the Shell Eastern Petroleum Products, Inc., 
of New York City. This program will be 
presented over the Eastern chain of WABC- 
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Columbia network. "The Road Reporter" 
will chat about places and events of interest 
to motorists and travelers, introducing dra- 
matizations of thrilling stories from real 
life. Tuesday and Thursday evenings from 
7.30 to 7.45 EDST. . . . Stoopnagle and 
Budd just love to work, so they will spend 
their vacation making a personal- appearance 
tour.... Vera Van, a new song personality 
from California, has been signed by Colum- 
bia for a series of sustaining programs. She 
may be heard on Saturday at 8.15 p.m., 
Sundays at 5.45 p.m., and Thursdays at 8.45 
p.m. . . . David Ross will spend the sum- 
mer in a secluded spot in Connecticut ; he 
will commute to New York for his Old Gold 
and Poet's Gold programs. . . Burns and 
Allen are on their way to the Coast to make 
another picture, stopping off here and there 
to make personal appearances. . . . Ted 
Husing, Columbia's ace sports- announcer, 
has begun a new series of sports comment 
program, heard over the WABC -Columbia 
network each Monday at 6.45 p.m., under 
the title of "Sportraits." Rather a nifty 
title, what! . . . 

3 A WEEK FOR MILDRED BAILEY 
Mildred Bailey has an augmented sched- 

ule, which I think the portly songstress de- 
serves ; instead of two -a -week, she'll now 
be heard on a three -a -week basis. Mondays, 
Wednesdays and Fridays, at 7.00 p.m., which 
is a star spot. She will be supported as 
usual by Freddie Rich's Orchestra and the 
Four Eton Boys. . Jane Froman and 
Howard Marsh will be co- starred on a new 
series of twice -weekly broadcasts over the 
Columbia network under the sponsorship of 
the Frigidaire Corporation. The first pro- 
gram will be heard from 10.30 to 10.45 p.m. 
EDST, Friday, July 14th. Subsequent pro- 
grams will be broadcast on Wednesdays and 
Fridays at the same time. ... And now I 
think it's time to call it a day, drink a nice 
ice cold bottle of -well, what do you think? 

DIRECTED SHORT WAVES 
The first of six radio programs, spe- 

cially prepared for reception in South 
America, was put on the air by the Co- 
lumbia Broadcasting System and trans- 
mitted to the Argentine and Brazil by 
the short -wave facilities of the Radio 
Corporation of America. The first pro- 
gram, arranged by CBS in conjunction 
with the Pan -American Society, was heard 
from 9:15 to 9:45 p.m., E.D.S.T., June 
24th, with the United States Marine Band 
as the entertainment feature. Announce- 
ments, heard only at the opening and 
closing of the program, were given in 
English on the Columbia network in the 
United States, with simultaneous an- 
nouncements in Spanish transmitted over 
the short -wave unit to South America. 
The broadcast was directed to the Argen- 
tine. The July 1st broadcast will be 
directed to Brazil, and subsequent pro- 
grams to both countries simultaneously. 

BALL GAME ON AIR THURSDAY 
Baseball's "game of the century," in 

which a team of National League stars 
will battle an all -star American League 
team, will be described over the WABC- 
Columbia network Thursday, July 6th, 
beginning at 2:00 p.m., E.D.S.T., with 
Pat Flanagan and Johnny O'Hara, Chi- 
cago sports announcers, alternating at the 
microphone. The "Game of the Century" 
will be played in Chicago as organized 
baseball's contribution to A Century of 
Progress, and proceeds of the game will 
go to retired players of both leagues who 
are in need of financial assistance. The 
broadcast over Columbia will be spon- 
sored by the Prima Brewing Company of 
Chicago, but since it is a charity event, 
the network will turn over to the retired 
diamond men all but the actual cost of 
making the pick -up. The line -ups of the 
two all -star teams will be based on the 
votes of newspaper readers in a country- 
wide poll. 
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TRADE UNITES 

FOR SALES BY 

DUAL PROGRAM 
A highly organized campaign to find a 

new prosperity for the radio industry will 
be staged this Summer and Fall under the 
leadership and stimulus of Radio Manufac- 
turers Association, Inc. It will consist of 
two parts : an intensive sales drive during 
the month of September, and a week of 
special broadcasting from October 2d to 7th, 
which will be known as Radio Progress 
Week. The organizing of the industry for 
cooperation in this program will begin im- 
mediately. 

Earl Whitehorne, of New York, has been 
engaged as director of the Radio Prosperity 
Campaign and Radio Progress Week. The 
major features of the plan as detailed by 
Mr. Whitehorne follow: 

"The radio industry, of course, has been 
bowed down with hard times. Sales curves 
disappeared in the cellar, cut -price compe- 
tition destroyed profits, dealers became dis- 
heartened and public interest in the radio 
reached a low ebb; but the business tide is 
turned; general prices are rising, and public 
gloom is changing to confidence and optim- 
ism. Men and women are now talking about 
the things they want to buy, and the spend- 
ing will start soon. It is this reawakening 
market that this campaign is to capitalize. 

Many Still Unsold 

"There are now approximately 6,750,000 
homes using radio sets that are obsolete, 
and 13,000,000 homes that have no radio at 
all, but the radio industry cannot expect to 
sit back and let the returning prosperity 
pour new business into its lap. For every 
other industry is going to be out after these 
same dollars from the family budget. Auto- 
mobiles, refrigerators, travel, clothes, and 
other strong personal appeals will be scram- 
bling for attention, and John and Mary are 
going to buy first the thing that they have 
come to desire the most. 

"So the radio industry is entering a season 
of better business with an intense competi- 
tion to fight, and it is not a competition 
between radio manufacturers or radio dis- 
tributors or dealers as in the past four 
years of sweat and tears. It will now be a 
competition with other industries that will 
be out energetically selling the home mar- 
ket. Therefore the radio industry must or- 
ganize to throw its united strength into the 
market place, first and strongest, so that 
radio will be the thing that John and Mary 
will buy. 

Owners to Be Canvassed 

"The Radio Prosperity Campaign will 
have two objectives. First, to canvass every 
radio owner and put his set into condition, 
by installing new tubes, parts or accessories, 
or to replace it with a new set. Second, to 
convass all prospects for new receivers. 

Through July local committees will be or- 
ganized in all cities, so that manufacturers, 
distributors, dealers and service men will be 
prepared and ready to play their part in th- 
concerted sales drive through the month of 
September. The cooperation of all branches 
of industry in all communities will be sought, 
and since every manufacturer, distributor 
and dealer has his eye in this awakening 
market and plans to do his utmost anyway 
to increase his sales, the RMA is confident 
that the industry will respond enthusias- 
tically to secure the benefit that will come 
from massing the strength of the industry." 

TEJDI °MS 
COUNSEL OF RMA By . Murray Barron 

It would not necessarily follow that all 
advertised products are superior to non - 
advertised ones. What is generally called 
advertising covers mostly publications. 
newspapers, billboards and radio broad- 
casts. However, constantly to keep one's 
name before the public through advertis- 
ing requires public approval, and this in 
turn can only be achieved through merit. 
Therefore it follows that it is generally 
safer to buy nationally advertised goods. 
It seems the bigger the organization the 
more readily it appreciates the great 
value of advertising and the keeping of 
its name before the public. Possibly that 
may be one reason for the bigness. 

* * * 

One of the latest innovations in the 
retail radio stores is the testing outfit that 
has been installed at Thor's Radio Store, 
at 167 Greenwich Street, New York City. 

It is now possible to have even the lat- 
est tubes thoroughly tested. This outfit 
is the only one of its kind now in down- 
town New York. 

* * * 

RCA Victor Co., Inc., is wide awake to 
the great possibilities of the summer busi- 
ness and is breaking into a special sum- 
mer campaign to aid the dealer, featuring 
three specials, the RCA -Victor auto radio, 
the five -tube superheterodyne and the 
combination radio -phonograph. 

* * * 

In the New York metropolitan section 
nightly good catches are reported on 
DX reception. This covers not only the 
United States, but other points on this 
continent and includes the broadcast 
band. However, there are also records 
during the earlier hours of foreign short- 
wave reception. Folk one might not sus- 
pect of being real fans are often deeply 
interested and they do considerable ex- 
perimenting to improve their receivers 
and conditions over which they have con- 
trol. To those who take noises and pe- 
culiar conditions for granted, it might be 
well to look more deeply into the matter, 
for a little attention here and there may 
repay the trouble in added reception. 
The local radio retail storekeeper should 
not attempt to take it for granted 
that certain types of customers would not 
be interested in short -wave reception, as 
many big business men are ardent short- 
wave fans. 

* * * 

E. F. Johnson Co., Waseca, Minn., 
manufacturers of radio transmitting 
equipment, is now represented in New 
York City by Howard F. Smith, 142 
Liberty Street. This line includes tube 
sockets, feeders, spreaders, antenna insu- 
lators and stand -off insulators. Those 
out of town may address the company 
direct. 

* * * 
The Fanning Radio Labs., 377 Eighty - 

seventh Street, Brooklyn, N. Y., have in 
preparation a limited edition of an attrac- 
tive and interesting bulletin on short - 
wave kits, receivers, ac -dc sets and also 
the new manual by Don Wallace, the 
winner of the Hoover Cup. 

* * * 
Universal Microphone Co., Inglewood, 

Cal., announces it has gone into produc- 
tion of its new hearing aid device, which 
will be marketed solely through radio 
channels, including service outlets. These 
new Universal devices have been created 
primarily for home and office use. 

* * * 

Drake Mfg. Co., 452 North Ashland 
Avenue, Chicago, has an attractive and 
solidly- constructed jewel light assembly. 
This may be used for many purposes in radio: receivers, amplifiers, remote con- 
trol, etc. Those desiring more information 
may write direct. 

QUESTIONS LAW 
Chicago. 

Revolutionary changes now faced in in- 
dustrial competition were pointed out to 
Radio Manufacturers' Association members 
at their annual convention, by John W. Van 
Allen, of Buffalo, N. Y., general counsel of 
the association. 

Government control of industry is to be 
substituted for the anti -trust laws and in- 
volves many sweeping and fundamental prob- 
lems and changed conditions, Mr. Van Allen 
said. He added: 

"Whether we have arrived at the period 
when we must be governed in all respects. 
by the government itself, or whether people 
shall continue to govern as they have done 
in the past, or whether the departure upon 
which it is proposed we embark, is a mani- 
festation of the way in which people desire 
to govern by extended powers to officers of 
the federal government, is a question fraught 
with the deepest significance." 

Mr. Van Allen said that he looked with 
"great apprehension on the plan to license 
private business" and continue it only "by 
favor of a politically- minded public official." 

NEW OHMITE BULLETIN 
The Ohmite Mfg. Co., 636 North 

Albany Avenue, Chicago, Ill., has issued 
a new eight -page Ohmite resistor and 
rheostat bulletin that is free. 

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. 

Earl T. Reaves, R.F.D. No. 5, Box 412, Watson - ville, Calif. 
Irving Anderson, Jr., Box 1027, Wallace, Idaho Radio House. 131 Manchester St., Christchurch, 

New ealand 
L. F. Rodgers, P. O. Box 154, GooseCreek, Texas F. D. Enwright, 43 High St., Manchester, N. H. John McNulty, 54 O'Connor St., Wellsville, N. Y. 
W. B. Johnson, 1309 E. 31st St., Savannah, Ga. F. W. Foust, Radio Sales Service, Ashtabula, Ohio George Oldenbittle, 2954 School St., Chicago, Ill. Paul C. McDaniel, Faucett, Mo. 
E. W. Nelson, 81 Hereford, Hartwell, Cincinnati, 

Ohio 
Max Stamm, 1527 Louden St., Philadelphia, P. Edmund J. Ryan, Franklin Park, Mass. Harry Tice. 23 Oak St., Newburgh, N. Y. 
G. H. Gaillardet, 44 Vine St., Weymouth, Mass. Serge Krauss, 906 Lumbard St., Napoleon, Ohio A. B. Rice, Tekamah, Nebr. 
Jos. Belick, Box 133, 63 Front St., Coplay, Penna. 
N. Peterson, *P. O. Box 182, Riverside, Calif. J. M. Kaar, 125 Princeton Road, Menlo Park, 

Calif. 
M. Stakan, Y.M.C.A.. Lincoln, Nebr. 
Charles J. O'Gara, 674 Wulnut St., Fall River, Mass. 
Chas. M. Showalter, Jr., 332 Lawrence St., San- dusky. Ohio. 
Fred E. Rebhun, 1002 Fairmount Ave., Tarentum, Pa. 
W. Grundman. 384 Richelieu, Quebec City, Canada. Henry E. Greer, San Rafael, Calif. 
C. C. Clayton, 310 State Line Ave., Texarkana, 

Ark. 
Geo. L. Heyer, Arcade Radio Shop, 1310 First Ave., Seattle, Wash. 
Hector Graham. 2903 Floyd Ave., Richmond, Va. Glenn Neely, Dolgeville, N. Y. 
Wm. C. Gruner, Dri -Kap Mfg. Co., 1315 So. Mich- igan Ave., Chicago, Ill. 
Paul J. Jachim, 3941 Wellington Ave., Chicago, Ill. Clarence Harris. R. R. A. Camby, Ind. 
A. J. Young, Bluefield, W. Va. 
H. W. Hendricks, Columbus Junction, R. 2. Iowa. O. W. Wendelburgh, care The Union Trust Co., Cleveland, Ohio. 
A. R. Lebsack, Otis, Kans. 
H. Walter Witt care Linz Bros., Dallas, Tex. E. H. Oliver, P. O. Box No. 178, Vinton, Va. George J. Hucks, 1289 Church St., San Francisco, 

Calif. 
J. R. Powers, 2339 Hondo St., Dallas, Texas. Hugh W. Harrison, P. O. Box 377, Kimberley, South Africa. 
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DIAMOND PARTS 
Tuned Radio Frequency SMa 

FIVE -TUBE MODEL 
A -C operated circuit, 50 -60 cycles, 105-120 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. DECK @ $15.69 
Wired model, Cat. DSCW (less cabinet) @ 17.19 

Kit of five Eveready - Raytheon tubes for this 
circuit. Cat. DST 4.97 

FOUNDATION UNIT, consisting of drilled metal 
subpanel, 1334 x 8% x 2544 "; 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. D5FU $8.19 

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" Rola dy- 
namic speaker (less tubes, less cabinet). 

í11.78 

Kit of four Eveready- Raytheon tubes for this 
circiut. Cat. 4D.TK $3.89 

FOUNDATION UNIT, consisting of drilled metal 
plated subpanel 13g a 254 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; set of two shielded coils; 20 -100 mmfd. 
Hammarlund equaliser for antenna series con- 
denser. Cat. D4FU $5.48 

INDIVIDUAL PARTS 
Travelling light ver 

nier dial, full- vision, 
6 -to -1 vernier, pro- 
jected indication pre- 
vents psrallaa takes 
Sí" or S" abaft; dial, 
bracket, lamp, escutch- 
eon. 

for 5 -tube Dia- 
mond, Cat. CRD -0, ((4 
$.91. 

100 -0 for 4-tube Dia- 
mond, Cat. CRD -100, 
@ 10.01. 

(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 @ $ .48 
Rola 8" dynamic for 47 with 1800 ohm field 

coil tapped @ 300 ohms. Cat. FP @ 3.63 
2 coils for 4 -tube. Cat. DP @ .90 
3 coils for 5 -tube. Cat. DT @ 1.35 

DIRECT RADIO CO. 
143 WEST 4Sth STREET 

NEW YORK, N. Y. 

Quick- Action 
Classified 

Advertisements 
7e a Word-$1.14 Minimum 

Cash With Order 

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

SALE OR TRADE: Early tubes suitable for radio 
museum or exhibit; also early National parts and 
miscellaneous. Box 965, Plainfield, N. J. 

"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. 

NEW RADIO AMATEUR'S HANDBOOK, 180,000 
words, 207 illustrations, 218 pages (10th edition, 
issued 1933). Price, $1.00 per copy. Radio World, 
145 West 45th Street, New York, N. J. 

BARGAINS in first- class, highest grade mer- 
chandise. Phono -link pick -up with vol. control 
and adapter, $3.32; 00025 mfd. Dubilier grid 
condenser with clips, 18C P. Cohen, Room 1214, 
at 143 West 45th Street, New York City. 
N. Y. C. 

AC -DC SUPERHETERODYNE: 5 -tube super- 
heterodyne and 4 -tube T.R.F. for ac -dc or battery. 
Pictorial and schematic diagrams. Special, both 
for .25. Hoffman, 135 Liberty Street, N. Y. C. 

RADIO WORLD AND POPULAR MECHANICS 
MAGAZINE -Radio World is $6.00 a year, and 
Popular Mechanics Magazine is $2.50 a year 
Popular Mechanics Magazine does not cut rates 
but Radio World will send both publications tc 
you f one year 

York 
$7.60. Radio World, 145 West 

45th St., 

1 -WATT PIGTAIL RESISTORS ® sc EACH 
in following ohmage.: 350; 800; 1,200; 20,0001 50,- 
000; 100,000; 250,000; 2,000,000; 5,000,0000. Direct 
Radio Co., 145 W. 45 St., N. Y. City. 

THE FORD MODEL - "A" Car and Model "AA" 
Truck -Construction, Operation and Repair -Re. 
wised New Edition. Ford Car authority. Victor 
W. Page. 708 pages, 318 illustrations. Price $2.50 
Radio World, 145 W. 45th St., New York. 

BLUEPRINT 
627. Five-tube tuned radio frequency, 

n (brCudcit band), optional ad- 
ditional coverage Irom o bM met 

calls, airplane, 
tubes. 

Order 
etc. 

627. Five -tube tuned radio 
G / A -C operated; covers 200 to 550 

meters (broadcast band), with optional ad- 
ditional from 80 to 204 meters, 
for police calls, television, airplane, ama- 
teurs, etc. Variable mu and pentode tubes. 

Order BP -627 @ 25e 

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

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. I 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 i á5.00 
We pay px;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 

115 DIAGRAMS FREE 
115 Circuit Diagrams of Commercial Receivers ana 

Power Supplies Buoy Imam ttng the diagrams in Jib. P. 
Rider's "Trouble Shooter's Manual." These sthaoatts 
diagrams of factory -made receivers, giving the mans - 
facturer's name and model number oe each diagram. in- 
clude the MOST IMPORTANT SCREEN GRID RIM - 
cannute. 

The 115 diagrams. each In black and white. m sheets 
8u z 11 inches. punched with three standard boles for 
loose -led binding. con atftut. supplement that must be 
obtained by all poueseors of ' Trouble Shooter's Manual." 
to make the manual complete 

Circuits include Bosch 54 D. C. screws grid; Balkh* 
Model r. Crosley 20. 31. 22 screen grid: E dy series 
56 screen grid; Eris 224 d. C. screen grid; Peerless 
Electrostatic series; Ph Ice 76 screen grid. 

Subscribe for Radio World for 3 months at the regular 
subscription rate of 51.50. and have these diagrams de- 
livered to you PARE! 
Present subscribers easy take advantage of this 
offer. Please Out a cross here to eskedite 
esteading your espiratiow date. 
Radio World. 145 West d& St.. New Yer* N. T. 

SOLDERING IRON 

F R E E 
Works on 110.120 volts AC or DC, power. 
50 watts. A serviceable iron, with copper 
tip, 5 ft. cable and male plug. Send $1.50 

for 13 weeks' subscription for Radio World 
and get these free! Please state if you are 
renewing existing subscription. 

RADIO WORLD 
145 West 45th St. N. Y. Qty 

STRAIGHT -LINE CHART 
Relating Inductance, Capacity and Frequency. Gives 
The Unknown When Two of the Others Are Known 

Edward M. Shiepe, M.A., M.E.E., Massachusetts Institute of 
Technology, devised the first method of relating inductance, ca- 
pacity and frequency so that the "curves" are straight lines. He 
drew the result on graph paper 18 x 20 inches, encompassing the 
hitherto unachieved ranges of 0.000001 mfd. (1 mmfd.) to 0.1 mfd., 
1 microhenry to 100 mlllihenries, and S to 50,000 kc, hence covering 
from audio frequencies to ultra frequencies. This important 
document is now published for the first time, and we are the first 
to offer it. It is full -scale (no reduction from original), and will 
obviate any computation, as the chart may be read quickly to an 
accuracy of I per cent. 
Send SOc for a 4 -weeks subscription for RADIO WORLD (4 

issues) and order this chart (Cat. PRE -SLCH) sent free. 

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

PADDING CONDENSERS Ill A HIGH -CLASS padding condenser is required for a 
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- 

saacitr, 50e cessible, and non -stripping thread. For 175 kc. intermediate 
frequency use the 850 -1350 mmfd. model. For is 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 nse 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 kas Haismarlund's higb 
quality workmanship and is suitable for precision work. It is a most 
excellent condenser for calibrated radio frequency test oscillators, any fre 
gurney region, 100 to 60,000 kc., short-wave converters and adapters 
and TRF or Superheterodyne broadcast receivers. Lowest loss construc 
tim,. rigidity; Hammarlund's perfection throughout. 
Order Cat. HOS 0 see ast 

Guaranty Radio Goods Co., 143 West 45th Street, New York. N 

Eitier 

Y 
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