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Brand New Tubes Galore! 

-'46-'56-'57-'58--'82 

NATIONAL'S 

SHIELD 

FOR THE 

'57 AND '58 

THE '57 AND '58 PENTODES 
The r.f. pentode of the variety rep-

resented by the '57 and '58 is "something 
else again" from the audio-output type 
such as the '47. In a month with less 
new tubes we will have opportunity to 
explain—not now. 

Briefly, the two new tubes are of the 
same general family, but the '58 is of the 
variable mu type. Both have "suppres-
sor" grids between the screen and plate 
preventing damage from the rather com-
mon condition in which the screen mo-
mentarily is more positive than the plate. 

The construction suggests that the 
tube should be materially better than 
the '24 for 5 meter r.f. amplification— 
though it may be mentioned in passing 
that gains of about 3 to 5 per stage are 
possible with the '24 used carefully. As 
was prophesied in this paper (March) 
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Control curve of R. C. A.'s type '58. Variable-

mu action shown by almost straight high-mu and 

low-mu section. High amplification is provided 

by the steep section, while the long-long low-mu 

section prevents strong-signal overloading. 
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'27 Pentode variable mu. 

the trend away from super-regenerative 
reception has begun—and if the '57 and 
'58 are not as suitable as we think— 
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there will be another tube. The '57 is 
a good bias detector, when worked with 
a one-quarter megohm coupling resist-



ance, a grid voltage of minus 6 and 
everything else as in the table above. 

THE IMPROVED '27— 
i.e., THE '56 

The '56 can be read off from the table 
and the curves. It is an improved '27, 

Speed's '56 and '58. 

taking less current, using less space— 
and doing a better job. Why say more? 

THE '82 RECTIFIER 
The '82 rectifier was described in our 

April issue, page 21. 

1500. 

VOLIS OLSTE VOLTS : 250 

ih 

• ;I 

Jot  er41-, 

:pr 

: 

1 1 1 
10 

PL 1 MILLI...PEI:CS 

'00FOSS1 

Curves on R. C. A.'s '56. 

/5 

THE '46 "CLASS B" TUBE 
This tube is discussed in the Class B 

story on page 12. 

FEDERACION RADIO-TECNICA 
DE AMERICA-LATINA 

From small beginnings four years ago 
the Federacion Radio-Tecnica de Amer-
ica-Latina has grown until its corres-
pondence covers thirty-two countries at 
present. Its purposes as expressed by 
its organizer, Sr. Luis Lopez Romera, 

are to further radio experiment and 

study in all Spanish-speaking countries. 
In additions to letters and bulletins 

the Federacion holds local meetings. In 

a recent meeting at Los Angeles 65 were 
present. The speaker was "Modern 
Radio's" Western Representative, Don 

C. Wallace. 
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The Phelps "No-Loss" Antenna 

An Antenna System Without Insulation 

Jr 
LF 

In March "Modern Radio" 
Mr. Boyd Phelps described 

his startling circuit for get-
ting 500 watts (half a kilo-

watt) from a crystal oscil-
lator, and suggested that a 

special antenna was helpful 
in doing this. Here is that 
antenna. 

Briefly the antenna is a 
vertical quarter-wave affair, 
projecting up through a 

whee 1-shaped counterpoise 
whose wires are also a quar-
ter-wave long. The theo-

retical values seldom work 
out correctly in these things 
and in practice it was found 

that the antenna structure 
could be made 73 feet high 
overall whereupon the range 
of 75 to 85 meters could be 
covered by changing the 

counterpoise wire- lengths 
from 58 to 66 feet without 
materially affecting the "no 
loss" feature. 

Now then—the first mast-
section is a telephone pole, 
the second a squared timber 
and the third one a copper 
tube—clamped to the second 
section without insulation! 
It isn't necessary to worry 
about insulation because 
there is neither current nor 

voltage at that point—by 
theory and by test. Several 
feet above the wooden top-
mast a number of wires (2 
shown) are taken out over 

cross-arms, thence down to another pair 
of cross-arms at the top of the mainmast 

and finally down to turnbuckles ( no insu-
lators) hitched to ringbolts in the mast. 
This wire cage surrounds the mast and 

(as Faraday proved long since) a reas-
onably complete cage keeps electric fields 

out. A considerable variety of tests 
have shown that the cage works as 
stated. Furthermore, it is quite o.k. to 
use the uninsulated turnbuckles for this 

is the nodal point of the system and for 
quite a distance in both directions there 
is nearly zero voltage to ground. 

From each ringbolt a counterpoise wire 
departs to a post and these, as well as 
the cage-wires are bonded to a ring 
which is seen to surround the mast below 
the eyebolts—further insuring that said 
bolts do not receive any potentials. 

Of course one can't josh the electrons 
forever—when they arrive at the ends 
of the counterpoise wires some voltage 

does result as they bounce back, but 
there are many wires, they are but 7 
feet off the earth, and therefore the 
capacity is large, the voltage low—and 
the loss small. 

Tests with both scale models and a 

full-sized structure have shown this an-
tenna to have the performance which 

one would expect of an extremely low-
loss, although the structure is simple 

as compared to most recent antennas. 

The counterpoise shape can be varied, 
and feed is possible in a wide variety of 

ways, voltage-feed to the end of a 
counterpoise wire by means of a one-

wire or "Zeppelin" feeder being one 
of the easiest of all. 
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Photo-electric Experimental Apparatus 

The experimenters' panel. At the left is the 
photronic cell which is merely plugged in and 
hence removable. The sensitive voltmeter-rela, 
is at the center and the "power" relay at the 
right. The parts can be bought separately. 

The well-known "Photronic 
Cell" of the Weston Elec-
trical Instrument Corpora-
tion is now being supplied 
panel-mounted with two re-
lays which permit the cell to 
control moderate powers 
around 100 watts. The cell 

itself controls a relay of the 
contact-making y o 1 t-meter 

type, which in turn controls 
a "power relay" whose contacts are de-
signed for 1 ampere at ordinary lighting-
circuit voltages. An experimenter's 
booklet has been prepared which shows 
a considerable number of light-control 
arrangements which will suggest ways 
of attacking the particular problem the 
experimenter has in mind—for of course 

no proper experimenter ever copies ex-
actly what he finds in the book! 
The frequency - against - sensitivity 

curve of the photronic cell appears here-
with, and will be seen to have the same 
general shape as the eye sensitivity 
curve, but to extend further in both 
directions, especially into the longer in-
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fra-red territory. Thus the cell may be 
used for "invisible light" signalling and 
control experiments. Incidentally—one 
may manufacture either of these kinds 
of light rather easily. The ordinary sun-
lamp is a source of considerable light 
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The photronic cell as an illuminometer. 

in the ultra-violet region and 

almost anything which runs 
above a dull red provides 
more or less infra-red. For 
example, an ordinary Mazda 
lamp with a thin hard-rubber 

The Photronic Cell 

sheet for a filter provides a 
fairly decent "dark-light" 
source. Black paper serves 
in a pinch. 
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How To Use 
Cathode Ray Tubes 

By R. R. Batcher* 

Although one of the oldest of all elec-
tronic tubes, the cathode ray tube has 
never received the attention it deserves. 
During the last few years improvements 
have made it more simple to operate 
and relatively cheap to use. The most 
attractive improvements have been those 
which have given the tube longer life, 
greater brilliance and easier focusing. 
It has long since demonstrated its use-
fulness in a great many applications, 
yet experimenters and engineers seem 
unaccountably slow to take advantage of 

its capability of delineating high-fre-
quency currents, and to compare two 
factors, without necessarily bringing 
time into the problem. While it is true 
that the cathode-ray oscillograph has 
only one "vibrator", this vibrator has 
two degrees of freedom—that is, it can 

be moved in two directions which makes 
possible many unique and exceedingly 
useful tests—not to speak of such special 
work as television. 

Before going into the practical uses 
the principles will be reviewed briefly. 

General Radio 

A Cathode-Ray Tube. 

The tube (see Fig. 1) must contain, 
(1) a source of electrons such as a 
heated filament, ( 2) an anode to attract 
the electrons and give them velocity 
along the tube. The electron jet (R in 
Fig. 1) is shot through a small hole in 
the anode at a speed sufficient to carry 
the electrons to the far end of the tube 
where they strike the screen. (3) means 

• Consulting Engineer, 113-36 198th Street, St. 
Albans, L. I. 
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A portable cathode-ray oscilloscope with power 
supply. The potentiometer at the left controls 
the potential on the anode, to make the tube more 
brilliant ( right) or more sensitive ( left). The 
right-hand knob controls the focussing field. 

for deflecting the jet so as to make it 
useful. This can be done by coils (mag-
netic field) outside the tube, or by con-
denser plates ( static field) inside as in 
Fig. 1. Finally there is needed ( 4) the 
fluorescent screen which makes the 

gyrations of the jet visible. An addi-
tional requirement (5) is a means for 
focusing the electron beam into a fine 
jet. This may take many forms and had 
best be left for later discussion. 

If the electron stream were composed 
of magnetic sand particles instead of 
electrons we would of course be able to 

bend the jet to the side by means of a 
magnet, so that it would strike at a 
different place on the screen. The static 

field of the earth's gravitation would 
also bend the stream downward. If we 
could change gravity we could move the 
point of impact up and down. In a quite 
similar manner the electrons in the jet 
can be bent aside by a magnetic field, or 
by a static field (electrostatic in this 
case). We cannot see the stream bend, 
as we could in the case of the sand-
blast jet, until we make the electron-
path visible in some manner. In the 
usual tubes the path is made visible by 

the glowing gas molecules which it 
strikes as it travels toward the screen— 



so that the jet is nicely outlined in blue 
or purple. To make the point of impact 

on the screen more apparent, certain 
chemicals are coated on the screen where 

the electron jet is likely to strike. These 

chemicals glow brilliantly where the jet 
strikes them—for the same reason, and 
in the same general way as the figures 

on a "radiolite" watch dial—but the 
effect is much more intense. A common 

type of such "fluorescent" material is 
Willemite, a kind of quartz sand contain-
ing zinc. This sand is found naturally 
in many places. 

Fig. I. Schematic sketch of a cathode-ray tube. 
A cathode-ray tube. The cathode is at the ex-

treme left, then the flat plate or anode with its 
central opening, next the two pairs of deflection 
plates and finally the round screen. 

One very essential auxiliary piece of 
equipment is a power supply which fur-

nishes filament and plate voltages for 
the tube in the usual way. The former 
is generally at a voltage below 21/Z, and 
sometimes is a. c.; the latter ranges 

from 200 to 3,000 volts depending on the 
screen-brilliancy desired, and must be 
d. c. The greater the anode potential 

used the less sensitive the tube is, since 
it is obviously harder to bend a ray of 
very high-speed electrons. At the same 

time the brilliance of the spot on the 
screen is dependent on the anode volt-

age and higher voltages are necessary 
when a bright spot is necessary—as 
when the spot is moving very fast or is 

to be photographed. 
The value of a cathode ray tube de-

pends upon its: 

1. Sensitivity; an average tube re-
quires a potential of about 45 volts to 
swing the spot across the screen. For 

many tests it is desirable to do this with 
less voltage, to eliminate the need for 
amplifiers. 

2. Brilliance; for high frequency 
work the spot moves very rapidly over 
the screen. It is desirable to be able to 

discern the path even though the spot 

traverses it but once. For photographic 

records of the diagram this is an ex-
tremely important consideration. Bril-

liance is mainly due to the type of 
fluorescent salt used as screen coating 

and to the anode voltage, as mentioned 
above. 

3. Accuracy; the movement of the 

spot should be directly proportional to 
the applied voltages to the deflection 

Cathode-ray tubes in action. 

At the top, filament lighted and anode voltage 
applied, with ray properly focussed and centered. 

In the second tube a. c. has been connected to 
one pair of deflection plates and the ray is swing-
ing up and down, the spot on the screen becoming 
a line. 

In the third tube the timing wave has been 
connected to the other pair of deflection plates, 
swinging the ray sidewise. The "figure 8" on the 
screen shows that the ray is making two sidewise 
swings for each up-and-down swing, therefore the 
timing-wave has twice the frequency of the other 
wave. If the frequency had been the same the 
picture would be one of those in the first column 
of Fig. 2. 

slates, at any portion of the screen, and 
for any frequency. 

4. Life; the life of a tube depends 
(with most designs) on the active life 
of the cathode. In many cases the ac-

tive coating on the cathode wears out 

before the filament has actually burned 
out. In modern tubes some considera-
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tion is given to the problem of prevent-
ing violent bombardment of the filament 

from positive ions, which tends to de-
stroy the activity of the oxide coatings. 

5. Focusing; some simple means 
should be available to focus the ray to 
a small spot. In many tubes this can 
be done with an accurate adjustment of 
the filament current and anode poten-
tial. In other tubes an auxiliary elec-
trode is provided for this purpose. In 
some tubes this takes the form of a 
coaxial cylinder inside of the tube, sur-
rounding the filament. This cylinder is 
usually kept at a negative potential 
with respect to the filament. In other 
cases the electrode is a disc with a small 
central hole, interposed between the 
cathode and anode. This plate is kept 
at a potential positive (with respect to 
the cathode) but having a value con-
siderably less than the anode potential. 
In either arrangement the actual poten-
tial must be closely adjusted to the re-
quired value. The focusing electrode, 
when available in tubes, is also useful 
for other purposes as well, such as in 
making frequency comparisons and for 
television. 

In the ordinary vibrating-mirror 
oscilloscope or oscillograph, a time scale 
is produced by a synchronous motor 
driving a rotating mirror. ( See Rein-
artz article, February "Modern Radio".) 
There is nothing in the cathode-ray tube 
which is capable of producing a time 
scale. For this reason many tests are 
made with the wave-to-be-investigated 
applied to one pair of deflection plates 
(see illustrations) while a "timing 
wave" of known wave-form is applied to 
the other pair of deflection plates. This 
requires a timing oscillator, of which 
several types are available. In any 
oscilloscope the effect of a timing device 
is to show on the same screen successive 
sections of the curve produced by the 
voltage (or voltages) being investigated. 

Imagine that this curve is somehow 
marked or printed on a long transparent 
film—the length of course being due to 
TIME. If this long picture is to be 
gotten into the limited area of the oscil-
loscope screen several possible schemes 
occur to condense it. One method would 
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be ( A) to wrap the film around and 
around a glass cylinder, and then to look 
through the whole thing in that form. 
Another way ( B) is to fold it up into a 
zig-zag by creasing at regular intervals 
—whereby every second section is re-
versed as to direction in the finished pile. 
A third scheme would be to ( C) cut the 

Fig. 2. Effect of different timing-waves. If 
sine-wave a. c. is connected to one pair of the 
tube's deflection plates the curves shown in each 
column can be produced by connecting to the 
other pair a timing wave of the same frequency, 
and of the shape shown above the dashed line. 
A is a sine-wave and produced the "rolled up" 

effect ( see text). 
B is a saw-tooth wave and gives the zig-zag 

folding ( see text). 
C is a snap-back wave and produces the cut-

and-pile effect, with the straight snap-back line 
added. 
A and C are the most useful. 
The mechanical equivalent of each folding 

method is shown at the bottom of the column. 
The folding is in each case producing the curve 
checked' in the column above. 

film into short sections and pile them all 
up. In any of these cases the resulting 
roll or stack would be rather meaning-
less unless we knew which method had 
been used. 



In the cathode-ray tube we do not have 
a long film, but we do have a crease 

which is ELECTRICALLY folded so as 
to get all parts on the screen. The fold-
ing is done automatically by the timing 

oscillator as already suggested. For ex-
ample—suppose that sine-wave a.c. were 
connected to one pair of deflection plates 

and to the other pair there were con-
nected a "timing wave" OF THE SAME 
FREQUENCY from an oscillator giving 

a sine-wave form (A in Fig. 2). The 

resulting diagram on the screen would 
take one of the forms shown in the first 

column, depending on the PHASE rela-
tion between the timing wave and the 
measured wave. That this is really 

equivalent to the "wrap around" method 
can be easily shown by drawing a sine-
wave—or a number of them—on a film 

or piece of thin paper and wrapping this 
around a cylinder just one wavelength 
in circumference. When it is viewed 
from different angles ( different phases) 

the forms shown in the first column of 
Fig. 2 will be seen. If the timing oscil-

lator waveform is of the "Sawtooth" 

type shown in Fig. 2B, the effect is of 
zig-zag folding and the diagram on the 

screen takes one of the forms in the 
second column, according to phase. This 

also can be shown by tracing the long 
sine curve on a long film or thin paper 

and folding zig-zag in one-wave-length 
parts. The various forms will be seen on 
looking through the stack—depending on 
where in the wave ( phase) the crease 

was made. The electrical equivalent of 

the crease-location is of course the phase 

of the timing wave with respect to the 

measured wave. Finally if the oscil-

lator wave form is of the "Snap Back" 

type shown in Fig. 2C we will have the 

effect of "cut and pile" in pieces one 

wavelength long. The straight return-

line of the snap-back is added, however. 

Types ( A) and ( C) are usually used 

since it is extremely difficult to produce 

waveform 2B that is symmetrical (hav-

ing equal slopes). Any sine-wave oscil-

lator will give the A waveform while 

the C type can be produced by a modi-

fied glow lamp flasher oscillator, or with 

a mechanical voltage divider such as a 

rotating potentiometer and a source of 

direct current of suitable voltage. 

While for some measurements this 

contracted or folded diagram is more 

difficult to analyze, the rules to apply are 

not difficult. This form of diagram is 

a distinct advantage in other tests, such 

as studies of phase displacements, etc., 

wherein direct measurements of points 

of intersection and of the maximum de-

flections are utilized. 

In a future article several practical 

applications of the cathode-ray tube 

will be described. 

WHAT'S HAPPENED TO THE 
PHONE BANDS 
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Courtesy Bliley Piezo-Electric Co. 

The 5-meter local band is open to all, 
the 150-160 band is open too—if you 
don't bother broadcast reception at 200 

meters. 
The 80 and 20 meter DX bands can't 

be used until you have a special license. 

See page 25 on passing that examination. 

"I don't want to 

`Modern Radio'." 

Packard 

miss an issue of 

C. H. Vincent, 
Proving Grounds, 

Detroit, Mich. 
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The Wunderlich Detector Tube 

Structure of the Wun-

derlich tube. Note the 

two interwoven grids. 

The top connection is to 

the cathode, because the 

grid system must be 

symmetrical, hence both 

grids come out through 

the base. The tube is 

also made in the 6-pin 

base with all connections 

at the bottom. Both 2% 

and 6 volt heaters are 

available. 

The Wunderlich tube comes from the 

Arcturus Radio Tube Co., which pio-

neered t h e commercial variable-mu 

screen-grid tetrode which is now uni-

versally used. If the Wunderlich tube 

solves an equal number of difficulties it 

will be a large contribution. 

Briefly the Wunderlich tube is de-

signed to act as a gridleak detector 

or detector of increased power capacity, 

and at the same time to provide a 

simpler source of automatic varying bias 

to be used in automatic volume control. 

As used with transformer-coupled 

output. The secondary of the 

transformer will ordinarily be 

center-tapped and feed a push-pull 

pair. Note the voltage-adjusting 

resistor in series with the primary. 

The grid-condenser, lower left. 

may have a capacity around .0001: 

the grid-leak, connected to it, a 

resistance of 250,000 to 1,500,000 

ohms. 
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The action of the new tube is best 

understood if we first think of the ordi-

nary '27 gridleak detector as a half-wave 

rectifier (grid circuit) followed by an 

audio amplifier in the same tube (grid-
plate transfer). The rectifier is ob-

viously a single-sided or half-wave 
affair, hence a good bit of the original 

r.f. gets through into the plate circuit. 
This tends to overload the plate circuit 

and is the main limitation on the power-
capacity of the tube. Another limitation 

is the fact that such a detector has no 

bias at all until a signal arrives, hence 
the plate voltage must be kept low to 

avoid damage. 

In the Wunderlich tube there are TWO 

grids which are co-cylindrical, in other 
words, the turns of one grid lie between 

those of the other grid. Either grid 
alone may be used to make an ordinary 

detector of the tube, but if both are 

connected as shown in the diagrams it 

will be seen that the input system pro-

vides a push-pull r.f. rectifier. As a 

result the r.f. reaching the plate circuit 

is greatly decreased and one cause of 
plate-circuit overload is largely removed. 

As a further aid in this direction the 

tube is operated on a high-voltage supply 

but the output audio-coupling is by 

means of a resistance or by means of a 

transformer in series with a resistance. 

Thus the plate current is limited when 
no signal is being received—the tube is 

TO POWER 
AMPLIFIER 

250 



safe. When a carrier arrives a propor-
tional bias is generated by the gridleak, 
the plate current drops and the plate 
voltage accordingly rises as needed to 
handle the carrier. As a result of these 
combined actions the tube can easily 
drive a pair of '45 tubes-

-and of course even more 

easily a pair of '47 tubes. 

The transformer is normal 

as the plate impedance of the 

Wunderlich tube is far below 

that of bias types. 

The voltage across the 

gridleak is a mixture of 

audio and d.c. The d.c. part 

is proportional to the carrier. 

Thus, if the audio is filtered, 

out as shown in the dia-

grams, the d.c. part is useful 

for feeding back to preced-

ing r.f. or i.f. tubes for auto-

matic control of sensitivity 

—commonly called automatic 

volume control or A.V.C. 

This requires no separate 

tube as in most A.V.C. sys-

tems—nor does it require an 

extra audio stage as in 

200 

15 

o 
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o 

extra audio stage. ( See paper on Auto-
matic Volume Control elsewhere in this 
issue.) 
One seldom gets anything for nothing, 

hence one asks what the corresponding 
penalty is for these advantages. Fortu-
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those systems which use 
a diode detector and must make up for 
its lack of amplification by means of an 
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FILTER GRID CONDENSER 

Using the tube as an A.V.C. source. The d.c. 
voltage generated across the gridleak Rgl by the 
rectified carrier is filtered free of audio and stray 
r.f. by means of the filter resistor R and the 
condenser C. The lower left arrow indicates 
wiring feeding A.V.C. bias to tubes under con-
trol. The plate line (arrow upper right) goes 
to the audio coupler. 

50 100 
INPUT ( OMS VOLTS) 

Overload curves showing that 

tube begins with the '27 tube 

continues above it. 

150 

the Wunderlich 

(gridleak) but 

nately it is not large. The input circuit 
must supply the two grids in pushpull, 
hence only half of its voltage is applied 
to each grid. Therefore the tube pro-
duces less audio than a '27 would if used 
as a gridleak detector—but is still ma-
terially above what would be obtained 
from a bias-type '27, and it has been 
done without the impedence-matching 
difficulty of the bias-type '24. In the 
superheterodyne type of receiver the 
center-tapped secondary feeding the de-
tector offers no difficulty since it is as 
easy to insulate both sides of the tuning 
condenser as one side. If the detector 
follows a tuned r.f. stage it will be neces-
sary to insulate the rotor or else to tune 
the primary of the transformer. 
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"Class B" Audio in Plain Terni, 
By Robert S. Kru' 

First of all—a "Clas 13" audio stage 
is one in which the tubes are deliberately 
fed far to) much audio grid-input so that 
they are very much overloaded, draw 
grid current and produce a fearsomely 
deformed output. Right up to the out-

horns— ,lepending on the secondary of 
the output transformer T4. The front 
end of the system is orthodox in every 
way; having all the usual bias resistors, 
i.'%,-nasses and filter •esistors. The- second 
stage does not us t a single '27, but in-

put transformer everything is just as 
bad as it can be—but in the output 
transformer the distortions of one tube 
cancel those of the other tube and from 
the secondary emerges nice high-grade 
audio in large quantity—maybe. In the 
next issue we will tell you what to do 
about it if the magic fails to work, and 
also will attempt to show why so many 
Class B amplifiers sound very good as 
long as there is lots of loud music—but 
sound pretty sick when spoken to softly. 
In order to talk about something actual 

—that you are able to buy—we are tak-
ing the National and General Radio 
"Class B" transformers as examples. 
Refer first to the General Radio dia-
grams. You will notice that this is a 
speech amplifier beginning with a 2-but-
ton mike, hence a rig suitable for modu-
lation or for working into public address 
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stead uses a pair of '45 tubes, because 
it takes power to drive the grids of the 
third (Class B) stage—for when a grid 
draws current we may be sure power 
is being wasted and the preceding stage 
has to furnish the power to be wasted. 
The transformer T3 must be special be-
cause of this grid current in the second-
ary. It must have a low secondary re-
s:stance—or else the grid current would 
produce a bias in exactly the same way 
as when we use a gridleak, and this bias 
would be opposing the input, causing 
reduced amplification. Build this . trans-
former if you will, but the Answer 
Factory of this magazine will have no 
part in the proceedings. 

The distorted output of the pair of '10 
tubes is fed to the T4 transformer with 
prayer and while the third harmonics 
get through the result is surprisingly 



good at ordir 
plate voltage 
indicated. T 
that the C ba 
be of low 
will be oper 
hence will 4, 
normal volta 
is not the fau 
gess Battery Company, but 
simply a bad habit of all dis-
tortion amplifiers. The plate 
supply must maintain its 
voltage reasonably well with 
changing loads for Class B 
audio draws no steady plate 
currents — instead the de-
mand dives and swoops. A 
separate plate supply is es-
sential. The 500 volt supply 
shown has been found satis-
factory, providing the capa-
ities are as shown and the 
choke coils do not havé a total resistance 

any higher than 175 ohms. While '81 
rectifiers are shown it is somewhat 
better to use the '66 variety. The fila-
ment winding feeding the rectifier need 
not be center-tapped, a connection at one 
end is o.k. The separate 250 volt supply 
is for the first two stages. 
The rig as a whole is in this instance 

intended as a modulator and the output 

transformer is of General Radio's type 

110—LEPPER 
292B, designed to work into the plate 
circuit of an r.f. amplifier stage con-
sisting of a '10 tube worked at 500 volts. 
The transformer constants are given 
below. Since T4 is not meant to carry 

.d.c. in its secondary the output-coupling 
is provided through an audio choke, and 

audio condenser and an r.f. choke and 
condenser. Constants are given, Li 
being the r.f. choke. 
The transformer constants are as 

follows: 

/ 

'y  levels if the bias and 
f4lault at the values 
e‘t farge "if". Observe 

ry of the '10 stage must 

eistance, and also that it 
ng with a reverse current, 

ally charge up to ab-
and become noisy. This 

+(.4 the Bur-

tap ed. 41 the diagram of the National 
"Class Ffe:amplifier such a transformer 
is shfivn. It is strongly recommended 
that one attempt to forget about the 
business of impedance-matching as this 
somewhat loses its significance 'when 

using a distortion-amplific It is better 
to think of the plain re eJ•tance of the 
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rife 's** 
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Arose. 
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DIAGRAM OF 

Tyres: 

CLASS 15 AMPLIFIER 
NATIONAL COMPANY. INC 

tr. P.,,C4r....`" 

S sro 30 /Sr. 

C, rre trerr/tuts 

rrs or« 66 1.66 

lamer mimosa 
I common! 
core Ls. u..94. 

3.000 

6060 I e 3 

See° I 6. 

6000 63 

6.500 tao 

Voltage Ratio 
Primary inductance 

at 60 cycles 70 hy 40 hy X 2 
Primary resistance 620 ohms 230 ohms X 2 
Secondary resistance 780 ohms 520 ohms 
Max. d.c. Primary 

volts 275 700 
When it is necessary to work into 

some t•Lher sort of a load, such as a 
different tube or tubes, it is convenient 
to have an output transformer that is 

292-A ( input) 
T3 

1 to 1 

292B ( output) 
TI 

1.7 to 1 

load. For instance if we are modulating 
a '10 tube which is running at 500 volts 
d.c. it is clear that our job is to supply 
to that tube half as many audio watts.. 
Since the resistance of the load is not 
always the same it is convenient to be 
able to change the output voltage of the 
amplifier so as to put the most power 
into the load. This can be done easily 
if the output transformer has a tapped 
secondary such as is shown in the Na-
tional diagram herewith. This trans-
former has another design feature, Cl 
and Li can be omitted, and the plate 
current of the '10 tube-to-be-modulated 
(that is the r.f. tube) can simply be fed 
through the transformer secondary. The 
wire is large enough to prevent any 
noticeable heating and the audio curve 
is changed only in that it cuts off at 
100 cycles instead of 40 cycles—and one 
doesn't need that for speech! This—you 
will see—is the transformer "Modern 

Radio" has been so long preaching about. 
The connection of the dotted line MAY 
be used—but the separate plate supply 
is still to be preferted if one works the 

stage "Class B". Later we will have 
more to say on Class A stages worked 

in this way. 

The main snag in this sort of an 

amplifier is of course the need for bat-

tery bias for the Class B stage. A re-
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NATIONAL'S TRANSFORMERS AND 

CONSTANTS 

BI Input BO Output 

Voltage Ratio 1 to 1 1.66 to up 
to I to I 

Primary inductance 20 hy 20 hy 

Primary resistance 150 ohms 115 ohms 

Secondary resistance 200 ohms 90 to 160 

Primary turns 2 x 1000 

Secondary turns 1225, 1415, 
15580, 1730 
and 2000 

Inter-winding insulation 4000 volts a.c. 

sistance-drop bias of any sort does not 
answer very well as it varies with the 
wobbling plate current. To get around 
this nuisance there has been introduced 
the type '46 tube, which is an odd 2-grid 
affair that can be turned into a high-mu 

or low-mu tube by merely connecting its 
extra grid—but the accompanying dia-
gram should make everything clear. 

In the first position the tube is being 
used as a "Class A" or non-distorting 
amplifier. Its outer grid has been tied 
to the plate so as to produce a low-mu 
tube useful for such work. In the push-
pull stage the two grids have been tied 
together, producing a tube of such a high 

16 

o . 

e P, î 
A no 
to C 

C 

-I 6 

10 

e !, 

6 

42 

2 

00 

mu that no bias whatever is required, 
the tube being nearly cut off without it. 
Thus it can be used "Class B" without 
the infernal nuisance of having to pro-
vide a separate and highly stable bias 
as is needed ordinarily in these stages. 
The tube has the usual 21/2 volt, I% 

ONE 

TYPE 

OF 

'56 

ampere filament and 5 pin base. The 
constants are as follows: 

Plate voltage 

Plate current 

Grid bias 

Load resistance 
per tube 

Mutual conductance 

Amplification factor 

Power output in 

watts per tube 1.25 10 

Class A Class B 

250 400 

22 ma. 4 to 200 

—33 0 

6400* 1300-1450 

2350 meaningless 

5.6 meaningless 

" Better make it twice this in the diagram shoo n 

below by courtesy of R. C. A.-Radiatron. 

INPUT CLASS A ONE TYPE 46 
PLATE VOLTS = 250 GRID VOLTS. 33 

OUTPUT CLASS B TWO TYPE 46 
PLATE VOLTS . 300 GRID VOLTS .0 

INPUT TRANSFORMER VOLTAGE RATI02-alfd....2.2   
1/2 SEC. 

INPUT TRANSFORMER PEAK POWER EFF.. 79% 
OUTPUT LOAD,PLATE TO PLATE 3500 OHmS 

TYPE 46 

0 2 4 6 8 o 2 4 6 
DRIVER SIGNAL VOLTS (RMS) 
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How to Install and Service Automatic 
Volume Control 

Part 1—Basic Circuits and Installations 

By L. W. Hatry, Associate Editor 

This article is written from two view-
points, that of finding troubles and that 
of adding automatic volume-control to 
an existing set. First we should under-
stand basic circuits and functions. 
Automatic volume-control is automatic 

sensitivity control. The sensitivity con-
trol is got, as most sensitivity control is 

got, by spoiling the efficiency of one or 
two of the r.f. or i.f. amplifying tubes, 
usually screen-grid type. When manual 
control is used the screen voltage or bias 
voltage of the r.f. amplifiers is varied by 
moving a slider on a resistance which 

supplies the voltage. With most auto-
matic volume-controls of wide range and 
reliability, control is likewise got by 

varying the bias on some r.f. amplifiers 
but the bias is made and determined by 
the strength of signal and thus adjusts 
itself automatically. Thus if the antenna 

is receiving a fading signal the set auto-

matically changes its sensitivity and the 
result is a steady loudspeaker output. 

The machinery for an automatic vol-
ume control is seldom as complicated, in 
fact, as it looks to the inexperienced eye. 
For instance, we have in Fig. 1 the basic 
circuit of the automatic bias mechanism 

used by Philco. The tube is a 227 used 
as a two-element or half-wave rectifier. 
To the r.f. input terminals are attached 

a tuned-circuit or some other suitable 
source of r.f. signal voltage. Rectifica-
tion of the r.f. produces a d.c. voltage 
drop across R, (the r.f. is by-passed by 
C). The d.c. voltage from R. to the 
chassis ( indicated as ground) is sup-

plied to the tubes being controlled, the 
connections giving polarity as shown. 
This automatic-bias varies with the r.f. 
signal. The normal bias for the tubes 
must be supplied as well, otherwise no 
signal means no bias—hence damaged 
r.f. and i.f. tubes. This normal bias may 

be got the usual way, that is with a 
cathode-to-chassis resistor, or better (as 
Philco gets it) from a resistor in the 

negative leg of the power supply, which 
resistor carries the plate current to all 
tubes except the power audio tubes. 

This keeps the normal bias essentially 
unchanged when the plate current of the 

R1 

A.V.C.(RECT. DEI.) 

VARYING NEGATIVE D.C. 
AUTO.- BIAS VOLTAGE 
OUTPUT, FED BACK TO 
R.F. AMPLIFIER GRIDS. 

A. F. 
OUTPUT 
TO AUDIO 
AMPLIFIER 

Fig. 1 

automatically biased tubes (only two) 
is cut down by the automatic bias. The 
normal voltage got from the resistor 

(plate-current IR drop) suffers less than 
20(4 reduction when large signals push 

the controlled tubes near to zero plate-

current. 
To make this clearer, in Fig. 2A is 

shown the essentially complete Philco 
a.v.c. circuit. The function of the 

70,000 ohm R. resistor (between bias re-
sistor R2 and Cathode) is to filter hum 
or possible a.f. feedback dropped across 

R2. C is an r.f. by-pass condenser 110 
uufd. in capacity. R1 is an r.f. filter resis-

tor keeping r.f. out of the audio system. 
The audio drop across RC is fed thru R 

to the grid of the following a.f. tube, 
which is an extra amplifier made neces-
sary by the fact that the rectifier-detec-
tor does not amplify as an ordinary 
biased triode detector would. Because it 
performs a part of the work of the ordi-
nary detector this extra audio stage is 

euphemistically called the "detector 
amplifier". 
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The rest of the Philco system would 
include additional filter resistors in the 
auto-bias line, their function (with by-

passes) being to prevent audio or radio 

feedback to the r.f. tubes. Since the 
a.v.c. tube supplies a negative bias, the 
bias line feeds through the r.f. trans-

former secondaries to the GRIDS of con-
trolled tubes, these tubes having their 

cathodes grounded. In a.v.c. systems 
giving a positive output (d.c.) the bias is, 
of course, fed to the CATHODES of the 
tubes to be controlled. This information 
should be checked against the diagram of 
any of the Philco a.v.c. receivers, 90, 95, 
96, 111, 112 or 112x, to be found in a 
good service-manual such as Rider's 
Perpetual. The system is likely to give 
little trouble in either tubes or compo-
nents: it is very easily applicable to an 
existing receiver. 

AUTO BIAS 

OUTPUT 

2A 

B MINUS 

LINE 

A V C TUBE 

At 
RI OUTPUT 

70,000 

HUM & 
AUDIO 

FEED BACK 
FILTER 

.2S)J f d. 

t R2 
= CHASSIS 

RESISTOR - 
SUPPLYING FIXED BIAS 

While it is quite possible to divert 

some existing tube to a.v.c. use, because 
of the danger of loss of gain, it's much 
safer to add a special a.v.c. tube and to 
leave the detector and audio system 
alone. Space for the tube can always be 
found on the chassis, even if the tube is 
in an odd attitude. The procedure is as 
follows, using Fig. 1 as a basis. 

1. Install the socket of the a.v.c. tube 
and connect the grid terminal to the 
plate of r.f. or 1.f. tube preceding the 
detector. 

2. Break the grid returns of the r.f. 
or r.f. tubes which are to be controlled 
as in Fig. 2B and change to the circuit 
of Fig. 2C. Constants and precautions 
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are under the figure. 

3. Now wire as in Fig. 2A and 2C 

but use .1 to .2 microfarad in the c.r. 
combination of the a.v.c. tube. If the 

tubes to be controlled are '35 or '51 tubes 
instead of the '24 type use twice to 
thrice the value of R. 

R. C. A.-Stromberg Circuit 

Let us now consider the other very 
widely applied system, that is used by 

R. C. A., Stromberg and others. 

The basic circuit is shown in Fig. 3A. 

Fig. 3B shows a partial equivalent cir-
cuit. Notice the Rp and R are a poten-
tiometer across the B supply. The B 

plus end of R is grounded to chassis. 
The a.v.c. tube is biased to no plate cur-

rent and the r.f. rectified by the tube in-

creases the plate current in the usual 

R F or I F. 

C2 I I 

I  2C 
FROM 

C3 AVC, 
TUBE 

Fig. 2 

A is the essentially complete 
Philco A.V.C. tube circuit. 

B and C indicate the changes 
to be made in an r.f. amplifier 
grid circuit to apply the automatic 
control bias. 

R of A is 200,000 ohms for 
221's r.f. and C .00011 in Philco 
sets. 

rectifier-action manner. Thus the tube 
draws through R a current varying with 
the signal strength. As a result there 
is a voltage drop across R which also 
varies with the signal and is, therefore, 
suitable for use as an a.v.c. bias on the 

grids of an r.f. or i.f. amplifier. 

In Fig. 3 I have shown the a.v.c. tube 

self-biasing with a cathode series resis-
tor. This was done to simplify the 
diagram, it should not be regarded as 
an altogether satisfactory trick since it 

gives a.v.c. action of somewhat limited 

range. To obtain the full range a fixed 
bias should be supplied in some other 
manner. 



The circuit of Fig. 3 as used or as 
applied to existing receivers is no small 

problem. Since R is grounded to chassis 
in common with the tubes to be con-
trolled, it must start at the same nega-
tive potential as they, which means that 
we must move the cathode and grid of 
the a.v.c. tube still further negative in 
order that a B voltage be available in 
the plate circuit of the a.v.c. tube. See 

B-
A 

14+ 

Rp: 

1 
CHASSIS I. 

lb 
PLATE IMPEDANCE 

Fig. 3. R-200,000 ohms for 221's and C about 
.5 ufd. 

Fig. 4 for the circuit as used in an 
R. C. A. receiver. Actually the a.v.c. 
tube gets its r.f. from an r.f.t. but here 

I indicate the r.f. drop as being across a 

Fig. 4. A practical triode A.V.C. tube circuit 

showing wiring through to the r.f. tube under 

control. R is 200.000 ohms for 224 tubes. A.V.C. 

is a 227. The A.V.C. plate to cathode by-pass 

is a .01 ufd. mica condenser. 

grid-resistor for a reason that will be 

clear further along, and also for con-

venience and diagram simplicity. 

Notice in Fig. 4 that the cathode of 

the a.v.c. tube is moved negative from 

chassis by the voltage drop through the 

filter choke L. Thus the drop across L 

is the B voltage for the a.v.c. tube. Al-

though hum might be introduced because 

of the conditions at the center of the 

power-supply filter the resistors R and 

R3 act as filters aided by C. However, 
after getting B voltage on a.v.c. we must 
also bias its grid to no plate-current, or 
near that point, so we must go further 
negative for bias. Hence the grid "line" 
picks up the voltage-drop across the 
second filter choke (at high hum level) 
Li through resistors R1, R4 and R5. 
R4 and R5, with two .1 by-passes, filter 
out the hum in the filter system, and 
their size is 1 megohm each. These re-
sistors take no current since the grid 
is biased well, negative in relation to 
cathode. Of course, if the bias is too 
high or too low the a.v.c. action will be 
interfered with, this is subject to an 
adjustment by means of the resistance 
of Li or else as will be described later. 
The main point now is to understand 
clearly how the additional voltages nec-

essary for the a.v.c. tube are got at 
"below" chassis potential, and to realize 
without fail that such additional volt-
ages must be supplied for the facts are 
as true of a battery set as an a.c. one, 
the only difference being the source of 

voltage. 

TO 
RECTIFIER 

R. F. TUBE 

L 

40.000 
R3 

R.F. IN 
A.V.C. 

B+ 

CHASSIS 

B— 

Part 2 will appear in June. Bias ad-
justment for the A.V.C. tube and tests 
for correst setting will be described. 
Also—A.V.C. time constants. 

CLIVE B. MEREDITH 
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A Simple Modulation Indicator 
Iv Italo A. Martino* 

A very simple modulation indicator 
can be constructed in less than an hour 
from parts to be found kicking around 
the station—and it will keep the oper-
ator informed as to the modulation 
nearly as well as do the much more 
costly devices. 

As the diagram shows, the indicator 
is nothing more than a rectifier whose 

Not-

A dressed-up version, with a filament volt-
meter. 110 volt switch for the filament trans-
former, and meter-protective switch for breaking 
the circuit between Ma. and L3. 

r. f. input is from a tuned circuit coupled 
to the transmitter. The rectified output 
is fed through filter chokes to a d. c. 

milliammeter. While a 280 rectifier is 
shown, the arrangement will also work 
with other sorts of tubes such as the 
'99, '01A, '71, etc., provided the grid and 
plate are connected together at the 
socket terminals and a proper filament 

supply is used. As used by the writer 

at the present time all the material is 
mounted on a small board excepting the 
meter and the tuned pickup coil. The 
meter is mounted on the monitoring 
panel of the station so that it is visible 

at all times. The pickup coil is mounted 
near the antenna coil and the rectifier 

proper is mounted down below, out of 
the intense field surrounding the tuning 

inductances. The filament transformer 
is connected so that the device is turned 

on when the rest of the transmitter is 
started up. It works without any need 

for attention. 

When used as a modulation indicator 

only the pickup circuit is tuned "dead" 

• Engineer WDRC, Bloomfield, Connecticut. 
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to the carrier with no modulation in use 
and the pickup coil then moved to and 
from the antenna coil until the meter 

shows some convenient reading such as 
35 Ma. on a 50 Ma. meter, retuning 

carefully after each movement of the 
coil. Care should be used; it is very 

easy to pick up too much power and 
burn out the meter. Now if a pure tone 

were fed through the audio system and 
into the modulator, the readings of all 
the transmitter tank circuits, the an-
tenna circuit—and the modulation indi-
cator—should rise, because the audio 

system Is feeding additional power into 

the transmitter. If everything is right, 
if the tone is steady and really pure, and 
just strong enough to produce 100% 
modulation then the antenna power will 

be exactly 1% times as great as before 
modulation, and the thermo-ammeter in 

the antenna will accordingly read just 

1.22 times as much as before. The tuned 
pickup circuit of the modulation indi-
cator will also have its current increased 
by 22% but since the meter is not a 
thermo-ammeter but an improvised rec-

III 

The diagram of connections. 
Li and CI, A tuned pickup resonant to the sta-

tion's carrier frequency. 
C2 Stopping condenser, .006 mica. 

C3 Filament bypasses .002 to .006 mica. 
1.2 r.f. choke suited to carrier frequency, 85 

mhv. choke of good make o.k. at most frequencies. 
1,3 iron-core choke from plate-supply filter of 

a receiver. 
Ma. d.c. meter, range 0-50 Ma. for tube shown. 

See text. 
The circuit is deliberately left incomplete: if 

your transfo mer secondary has a center-tap. 
ground that: if it hasn't, provide one by means 
of a 50 ohm center-tapped resistor. 

tifier-meter its reading will be slightly 
different. Actually no harm is done for 

one seldom has a perfectly pure tone to 



There IS a Difference! 
To the average lay mind any variable condenser is just so 
much metal and insulating material fabricated into one form 
or another. 

But electric currents, unseen but vital and potent forces, 
are governed in their effects by comistent natural laws. Little 
differences in condenser design can be of tremendous im-
portance when considered in terms of relative electrical per-
formance as regards leakage in low power circuits and heating 
and breakdown in high power circuits. 

CARDWELL condensers possess an unique electrical efficiency 
not matched in other designs — you can't see it, but it's there. 
For efficiency's sake, then — switch to CARDWELLS! 

CARDWELL CONDENSERS 
For 

TRANSMITTING — RECEIVING — NEUTRALIZING 

Send for Literature 

THE ALLEN D. CARDWELL MFG. CORP. 
Pearl and Prospects Sts. Brooklyn, New York 

e "THE STANDARD OF COMPARISON" 

L. 

. b 

e 
bee* 
es 

o 
THE GAVITT MICROPHONE 

I. Non-metallic diaphragm, not under tension. 
2. Output level 12 to 20 D. B.'s higher than 

average microphone. 
3. Flat output curve within voice frequencies. 
4. Minimum carbon hiss due to non-metallic 

diaphragm. 
5. Requires only 8 mils per button. 

RESULTS 
Nightly Prove the 

GAVITT "STAR" 
A Communication Leader 

ONLY $ 14.50 

A Real Voice Microphone on 

the air or in P. A. work. 

Money Back If Not Satisfied 

has the following features: 
6. 200 Ohms per button impedance. 
7. Solid brass construction, chromium plated. 
8. Sufficient weight to damp out microphonics. 
9. Diameter 31/4 ; % thick. 

10. Packed in attractive plush-lined, steel 
pocket-carrying case. 

11. Shipping weight four pounds. 

GAVITT MFG. CO., Inc. 
BROOKFIELD, MASS. 
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test with anyway. Therefore the practi-
cal thing to do is to establish by test 

where the modulator ( or something else) 
overloads. Note what the modulation 

meter says at the time and use that as 

your "100% reading". 
Notice that the pickup coil was 

placed near the antenna coil of the 

transmitter—not near the modulated 
amplifier. There is a good reason for 
this—a very good reason. One may be 

modulating nicely in the early part of 
the system and losing much of the 

modulation further on. When first ad-

justing a new transmitter it is not a 
bad idea to check every "tank" as well 

as the antenna, to make sure that the 
same percentage increase takes place in 
all the tuned circuits from the modu-

lated tube on. At the same time check 
backward and make sure that the oscil-
lators and buffers do not change—they 

shouldn't! 
If the transmitter is working at very 

low power the modulation indicator of 
course should not use up much power; 

use a smaller rectifier tube and meter. 
You can then, if you wish, dress the 
indicator up in a nice little aluminum 
case so that you can "tote" it around to 
other transmitters, broadcast or ama-
teur. The filament supply, whether 
battery or transformer, can be included 
easily. When you leave the station the 
owner will probably be going through 
his stock of parts, for he will not be 

satisfied without an indicator of his 
own after having once seen how useful 

this simple device really is. The writer's 
indicator has been in use for about one 
year at a broadcasting station which 

BLILEY CRYSTALS 
It's wise to know who makes your crystals. 
Quartz crystals engraved with the name BLILEY 
and the EXACT FREQUENCY ( within 0.1'4) 
positively identifies the finest quality. A GOOD 
crystal is the best assurance of real satisfaction. 
When buying them anywhere, always ask for 
BLILEY'S. 
Guaranteed, power-type, inch square crystals 
supplied approximately to your specified fre-
quency-1715-2000 kc., $ 5.50; 3500-4000 kc., 
$5.50; 4667-4800 kc., $ 7.50; 7000-7300 kc., 
$10.00. Mountings ( D-P, P-I), $ 2.50. 

BLILEY PIEZO-ELECTRIC CO. 
Masonic Temple Bldg., ERIE, PA. 
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carries a very heavy schedule. It has 

been checked regularly against a Gen-
eral Radio Modulation Meter and has 
remained "on the job". 

COMING ! ! 
$6 Short-Wave Superhet. 
Phelp's Better Bias 
Reinartz on Tank Circuits 
Unraveled Radiatrons 
More About A.V.C. 
The Spatari Code 

Premier Crystal Laboratories have 
printed a very useful new folder en-
titled " Instructions for Grinding and 
Finishing Quartz Blanks and Crystals". 
In this is included formulas for calculat-
ing required thickness for a particular 
frequency and wavelength. The folder 

may be had on request. Address your 
request to 72 Cortlandt Street, New 
York, N. Y. 

+Af/1(.. ••• », Si 1 
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A NEW THRILL FOR THE HAM 
The TRIMM 4000 ohm FEATHERWEIGHT 
is truly the Aristocrat of headphones. Corn-
fortable--just think-2 units, 6 foot cord, and 
adjustable headband only weigh 4 ounces. 
Makes operating 20% easier. Its extra sensi-
tivity brings in the weakest signals. A high-
grade phone built especially for the Hams who 
want the best results. 

Write for Full Particulars 
QUALITY Fones for All Purposes 

TRIMM RADIO MFG. CO. 
1528 Armitage Avenue, Chicago 

Western Representative 
Don C. Wallace, 4214 Country Club Drive 

Long Beach, Calif. 

UNIVERSAL MODEL "LL" 
The Last Word in Microphones 

No matter what the price, a better carbon micro-
phone than the UNIVERSAL MODEL "LL" 
cannot be produced. Made of high carbon steel 
ground to within . 001 of an inch accuracy, this 

superlative microphone 
is built to produce the 
ultimate in sound re-
production. Alloy 
diaphragm of exactly 
the right hardness and 
stretch. Pure gold 
contacts. Range from 
30 to 7000 cycles. 

List Price $7,.00 
No Better Micro-

phone At Any Price! 
Universal Microphone Co., Ltd. 
424 Warren Lane, I nglewood,CM. 



FEATHERWEIGHT PHONES 

Both the Dictograph Products Com-

pany, Inc., 220 West 42nd Street, New 

York, N. Y., and Trimm Radio Manu-

facturing Company, 1528 Armitage Ave-

nue, Chicago, are offering extremely 

lightweight headsets made possible by 

the use of cobalt-alloy steel magnets. 

The phones are in every way normal 

except as to size. The weight per headset 

is about four ounces. 

The Trimm phones are offered in a 

2,000 ohm ( d.c. resistance) type while the 

Dictograph headsets are available in a 
number of windings as listed, the "A. 

R." standing for "Aircraft Radio" from 

F EAT HEWVAIGHT 
DIO HEAD SET 
.0.0 neNUF 

the fact that the units were originally 

developed for mail-flying where they 

must be worn in a helmet for long 

periods. 

1,000 Cycle d.c. 

Type Impedence Resistance 

A. R. 10-9   3,500 720 

A. R. 10-8   1,000 270 

A. R. 10-7   750 200 

A. R. 10-6   525 120 

The low-impedence types are espe-

cially rugged. The sensitivity remains 

the same since an output transformer is 

used in any case and the ratio is simply 

adjusted to match the headset. 

In one afternoon Yorkshire, Eng., re-

ported sun, rain, hail, sleet, snow, thun-

der, lightning and a high wind. So the 

official forecaster was right.—"Richmond 

Times-Dispatch". 

YOUR FIRST LINE 
OF DEFENSE 

AGAINST SUMMER SLUMP 

I. R. C. Resistors 

insure summer 

profits. Metallized for 

replacements. Wire 

Wounds for meters and test equipment. 

Make for yourself valuable apparatus and 

speed up your service work. Write for FREE 

charts. Save hundreds of dollars. 

International Resistance Co. 
2006 Chestnut Street, Philadelphia 

(Meta& I It 

and PRECISIONWIRE WOUND 

RESISTORS 

WRITE FOR OUR 

(ATINLOG) 
\ ASSURE YOURSELF 

FICIENT MAIL ORDER ii 

LEADING MAKES OF 

SHORT WAVE ING TRANS.APPARATUS. 

SERVICE ON ALL 

MITTING AND RECEIV-

OF PROMPT AND EF-

gpC)00 MANUFACURERs 
SUPPLY Ca, 

1000 So. Broadway 
ANGELES 

D BE SURE TO 

ADDRESS YOUR ORDERS e S BROADWAY 
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The S-M "Q" Receiver 
The Silver-Marshall "Q" receiver at-

tains multi-range tuning without the 
usual complexity by ignoring our pet 

taboos—and getting away with it! 

Even in the broadcasting range the 
set is unorthodox. There is but one 

tuned circuit—and no r.f. amplification 
at all—before the first detector, yet the 
local-signal selectivity seems acceptable 
in the presence of two strong Hartford 

stations, one at 1330 kc. and the other 

at 1060 with 50 antenna kilowatts. No 

cross-modulation at all was noticed at a 
location about six miles from the 50 kw. 
station. 

When one starts to switch ranges and 

study the diagram as to the circuit-
changes which take place, the real sur-
prise occurs. In the first place one 

notices that the oscillator is not switched 
at all—it calmly keeps on working at 

the same old frequencies. The secret is 
that the shortwave ranges have been 
chosen so that the harmonics of the 
oscillator land in the proper place. Since 
the oscillator itself (S8 in the diagram) 
produces only weak harmonics a distor-

tion-amplifier (S7) is switched in on all 
short-wave ranges. Its grid being fed 
directly from the oscillator plate through 

C15, the tube is thoroughly overloaded 
and delivers an output rich in harmonics. 
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Switch SW2 then switches in the proper 

output coil to provide coupling to the 
appropriate coil ( L2, L3, L4 or L5) and 

at the same time to render the plate 
circuit of S7 semi-resonant to the har-

monic needed. Note also that at the 
same time SW1 switches out the broad-

cast-range circuit Cl and Li and cuts in 
the small tuning condenser C4. The 

antenna feed is also changed from in-
ductive coupling to capacity coupling 

through the small condenser C3. This 

condenser is of the screwdriver type and 
is adjusted once for all to give proper 
selectivity. 

Another unique point is in the oscil-
lator which is of the Meissner type— 

almost forgotten in the enthusiasm about 

Hartley, tuned grid, and tuned-plate 
oscillators. It seems to fill all needs, 

giving a good smooth oscillator working 

well over the range and permitting the 
normal grounded-rotor construction. 

The automatic-volume control tube S9 
operates on the i.f. tubes S2 and S3 in 

the usual way by feeding the self-adjust-

ing bias to the grids via the r.f. filter 
composed of R1, C5 and one section of 
C8. 

The rest of the circuit is normal in 
connections and operation. 



Announcing 
THE NEW HIGH VOLTAGE TYPE 

WIRELESS SHOP 
TRANSMITTING CONDENSERS 

SPECIFICATIONS 

Heavy Duraluminum ends and plates — edges rounded — surface polished 
— very substantial Rotor construction — Rotor stays put in any position — 
high frequency glazed porcelain insulation placed at point of minimum 
electrical strain — construction extremely rigid throughout, allowing panel 
mounting if desired — shaft for 1/4" or 3ti" dials (specify which). 

LIST PRICES OF STANDARD SIZES 
No. of 

Type Max. Capacity Voltage Plates 
WS 7510 .0001 7500 13 
WS 7525 .00025 7500 31 
WS 7535 .00035 7500 43 
WS 7550 .0005 7500 62 
WS 75210 2—.0001 7500 26 
WS 75225 2—.00025 7500 62 
WS 410 .0001 4000 7 
WS 425 .00025 4000 15 
WS 435 .00035 4000 21 
WS 450 .0005 4000 31 
WS 4210 2—.0001 4000 14 
WS 4225 2—.00025 4000 30 

OF STOCK CONDENSERS 
Overall 

Spacing Length 
1/2 " 8¼" 
1/2 " 13" 
1/2 " 16" 
'h" 21" 
1/2 " 13" 
1/2 " 22 1/2 " 
1/4 " 6" 
1/4 " 7" 
1/4 " 73/4" 
1/4 " 81/4 " 
1/4 " 8½" 

10 1/2 " 

Price 
$16.00 
18.00 
19.50 
23.00 
20.00 
25.00 
12.00 
13.00 
14.00 
15.50 
15.00 
19.00 

NOTE—Types 75210, 75225, 4210 and 4225 are of 'he Split Stator Type for Push-Pull Circuits. 

SPECIAL TO AMATEURS— 
A DISCOUNT OF 33 1/2 % From List Prices Shown 

Order Direct or from Your Dealer. Include Postage on 5 Pounds to Your Zone. 
These Condensers are not a price product, but are a precision job, designed and 

built by a Company who has manufactured high-grade equipment for over twenty 
years. During the past few years we have designed and manufactured high-grade 
speech equipment for broadcast stations and recording studios and are now adding 
to our line a complete line of the higher grade of amateur transmitting equipment. 
May we serve you. We solicit your special work for anything from a single part 
to a complete job. We are exceptionally well equipped to take care of your needs. 
Let's hear from vou 

MANUFACTURING RADIO SINCE 1910 

THE WIRELESS SHOP 
150 Glendale Blvd. A. J. Edgcomb Los Angeles, Cal. 

Pacific Coast Representative — Don C. Wallace — W6AM, W6ZZA 
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The Perpetual 
Tetrode Chart 
A Batcher Abac 

Chart 1 was the triode chart, page 10 
of our February issue. 

To operate Chart 2: Suppose mutual 
conductance of the PZ (247) pentode is 
wanted. Run a line from the triangle 

corner opposite the conductance side 
through the PZ dot to the conductance 

scale. This line will end on the correct 
value. The other constants may be found 

by starting from the corner opposite 
the scale to use and passing through the 
dot for the tube in question. 

New tubes may be added. Locate the 
new dot from data on the tube carton or 
"spec" sheet. 

NEW 1 KW. NEW YORK POLICE 
TRANSMITTER 

The New York City police department has 
recently added the W. E. 1 kw. 100'; modulated 
transmitter shown. A Western Electric engineer 
is pictured explaining the unit to a police depart-
ment technician preparatory to delivery. New 
York City has also two auxiliary 400 watt stations. 
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PATENT MEDICINE 
Recent hearings of patents committee 

of the House are of great interest to 

all affected by the present operations of 
the patent office. Consideration is now 

being given to revision of patent laws, 
it is the time to get in some licks. 
The report of the "Hearings before the 

Committee on Patents, House of Repre-
sentatives, Seventy-Second Congress, 
First Session on General Revision of 
Patent Laws" is to be had without 

charge as long as copies of the printed 
report are available. Order from the 
United States Printing Office, Washing-

ton, D. C. 
In this the Karl Fenning statement on 

historical aspects beautifully sums up 
the background of patent laws. Implic-
itly, of course, this summary covers the 
faults of the present laws and the evils 

they have brought about. Legalities 
that give exclusive advantages without 
immediate public benefits and the result 

that new devices have been withheld by 
selfish interests so long sometimes that 
public and inventor alike never benefit. 

Mr. Fenning with enjoyable lucidity 
also sums up the process of getting a 

patent and the results thereof: this 
summary is sometimes devastatingly 

realistic. 
The report is a half-inch thick of 

relatively thin paper—it is heavy read-
ing, aside from Mr. Fenning and the 

memorandum by R. S. OuId on page 315. 
Mr. OuId cogently and competently out-

lines what should be done about the 
patent laws. Ignoring all else Mr. OuId 
alone makes the report worth having. 
Both Mr. OuId and Mr. Fenning are 

patent attorneys of wide experience, 
which they prove amply. 

The American Microphone Company is 

making a neat microphone control box 
in which any mike may be housed. The 

box is a neatly finished cabinet of small 
size in the popular "mantle cathedral" 
style and contains a microphone trans-
former, volume control and switch and 

a quality or tone control. The trans-
former will match the input of any 
standard amplifier or can be connected 
to a receiver in any of the standard man-
ners such as detector cathode to ground, 

phono-jack, etc. 

NEW! 
"MODERN RADIO ANNEX" 

This Booklet contains: 
"The Complete Reinartz $ 2.85 

Oscilloscope" Series 
"How to Pass the New Radiophone 

Examination" 
25c 

At our Dealers or from 

MODERN RADIO CO. 
Hartford, Conn. 

DOUBLE BUTTON 
MICROPHONE 

MODEL CD 

$23 
L 1ST 

Stretched diaphragm, response 45-
4000 cycles. Highly polished nickel 
finish. Fully guaranteed. Many 
broadcast stations use the "CD" 
for announcements. Ideal for pub-
lic address and amateur stations. 
Made in three sensitivities. 

Write now for catalog on 

complete line. 

Microphone Repairs 

The American Microphone Co. 
253 W. 58th St., Los Angeles, Calif. 

PERRY O. BRIGGS 
Audio Amplifier Design 

Audio amplifiers designed and built for 
amateur phone use and all special 
purposes. 
Microphones, Pickups, Speakers; either 
magnetic or dynamic, or any electro-
mechanical device; designed, built, or 
reconditioned. 

Tel. 2-8627 
52 Girard Ave., Hartford, Conn. 

Pacific Coast Representative 
for nationally known lines 

DON C. WALLACE 
4214 Country Club Drive, 
LONG BEACH, CALIF. 

Phone 434-59 

"Modern Radio" advertising, subscriptions, 
and counter sales arranged. 
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CRYSTALS 
80 and 160 Meter Bands 

SPECIFICATIONS 
1. 1" square. 
2. Best Brazil stock. 
3. Accurately ground. 
4. Highly finished. 
5. Perfectly flat. 
6. High output. 
7. Guaranteed as to material and 

workmanship. 
Random picked to nearest specified 
frequency  $3.95 

Ground to specified frequency.. 4.25 
Crystal Holder—fiat polished plates 1.75 

Crystals reground  $2.00 
Unfinished blanks  1.50 
Oscillating blanks   3.00 

Our laboratory is fully equipped with 
optical grinding machinery and we feel 
that this is the first time that a quality 
product has been offered at these prices. 
We invite the inquiry of Reputable 

Dealers 

H. E. BLASIER 
2802 West Avenue 32 

LOS ANGELES, CALIF. 

so% 

DISCOUNT 
FROM LIST 

R. C. A. 

RADIOTRONS 

201A 

245 

112A 

Types 

227 

280 

247 

224 

171A 

235 

Hairy & 

Young 

HARTFORD, CONN. 
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Now 

Think 

Now that static means any noise what-

ever, why not call genuine weather 
noises by their original name, atmos-
pherics ? 

NEW 5-METER RECORDS?? 
On April 2-3 and again 16-17, as an 

A. R. R. L. week-end stunt, a plane flew 
Boston-New York and worked 2-way 
5-meter voice up to 100 miles with sta-
tions on hills and towers, nearly all 
hands using '45 and '47 tubes. This was 
"quasi-optical"—like our March Empire 

State and April New Jersey test story. 

If you wish details see "QST" for May 
and June. 

Begins to look squally for the 1926-
1929 1500 mile 5-meter records held by 
Phelps, Douglas, Ducati and Santangeli. 

ECONOMY HINT 
The woods are still full of shortwave 

receivers for broadcast, 'phone and c. w. 
which have little or no shielding. They 
are frequently poor receivers, and in a 

noisy location may be quite intolerable. 
Canning such a receiver bodily—not 
throwing it away, but putting a well-
made copper shield around it, will 
work wonders, though it may be neces-

sary to enclose the A and B batteries 
with the receiver—or to provide r-f. 
filters in the 110 volt line of a-c. sets. 

A RUMINATION 
I am not very quick, but was able to 

observe that in a recent Canadian broad-

cast not a one of the nine provincial 
premiers of Canada spoke English—nor 

did the acting head of the Dominion. 
They all spoke American. 



AUTOMATIC VOLUME 

CONTROL 
FOR ANY RECEIVER 

Modern Radio's technical service will 
give you complete circuit and constants 
for A. V. C. for your receiver, with or 
without an extra tube. 

Diagram and Constants .$ 1.50 
Necessary Instructions .. 1.50 

Send circuit of your receiver in ordering 
and explain wants. 

Answer FACTORY, 
"Modern Radio," Hartford, Conn. 

"MODERN RADIO'S" ANSWER 
FACTORY 

How ?-What ?-Why ?-Who?-When ? 
A-Letter with one question $ .50 

No charge for small incidental pen-
cil sketches. 

B-Additional questions, each  .25 
C-Schematic diagrams of battery-

driven receivers up to 6 tubes, trans-
mitters up to 5 tubes, antennas 
(other than beam types), switching 
schemes, metering, and power cir-
cuits of reasonable simplicity  .75 

D-Matters such as given under C. 
where all constants are desired   2.00 

E-a.c. or d.c. socket-power receiver 
circuits without constants  1.50 

F-Same as E but with all constants 3.00 
G-Transmitter diagrams of greater com-

plexity, bibliographies, operating instruc-
tions, analysis of complex operating 
difficulties in apparatus, and other ques-
tions not covered by the above will be 
estimated on receipt of a clear and com-
plete statement of the problem. 

NOTES 
1. Keep a copy of your letter, including 

diagrams, numbering questions 1, 2, 3, 4 
and lettering diagrams a, b, c, d. 

2. The right is reserved to return re-
mittances for any questions which it is 
impossible to answer. 

3. No attention will be paid to radio-
grams, telegrams or letters ( other than those 
under class G) which are not accompanied 
by a remittance. Please use money order-
loose cash may not arrive. 

4. Address letters, "Modern Radio", 101 
Allyn Street, Hartford, Connecticut. 

Important Announcement! 

MODERN RADIO'S 
RADIO-MAN'S QUICK REFERENCE 

POCKET BOOK 
Due to unsuspected demand-and requests of 
buyers-the Pocket Book's publication has 
been postponed to permit increase in size and 
greater scope. The book has been replanned 
for new additions, a bigger value than ever. 

Ready September 1st 
25c per copy, post-paid. 

MODERN RADIO COMPANY 
101 Allyn Street, Hartford, Conn. 

Microphones Etc. 

SINGLE BUTTON 

Gavitt  $4.50 

Universal QRQ   2.94 

Universal "Baby"   4.42 

Universal "Handi"   5.92 

Universal "A"   8.92 

DOUBLE BUTTON 

Universal "X"  $ 6.00 

Electro-Voice   20.58 

Gavitt "Star"   14.50 

Universal "BB" 14.82 

Universal "KK" 30.00 

D. B. HANDMIKES 

Gavitt "Star" $12.50 

Universal "D. B. Handi" 8.82 

MIKE TRANSFORMERS 

Thor Single Button $ 2.94 

Thor Double Button   5.88 

Thor Best D. B.  11.76 

Gavitt Single or Double But-
ton, Secondary Cent e r-
tapped for Use with Push  
Pull   6.00 

CONTROLS 

Yaxley 400 ohm Potentio 

Meter for Battery, with 
Switch  $1.31 

Centralab, 500,000 ohms, Ta-
pered for Gain-Control . 1.18 

Electrad, same   .59 

Pilot Lamp with Red Bezel 
and Bracket .25 

Large Stock of Parts for Amplifiers 

of all Types. Technical Service. 

Hairy 8.c. Young 

Hartford, Conn. 
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RALPH R. BATCHER 
Radio Engineering Consultant 

Radio Receiver Designs, Testing and 
Laboratory Equipment, Special 

Apparatus and Models Developed 
Member I. R. E. 

113-35 198th St., St. Albans, L. I. 

ROBERT S. KRUSE, E. E. 
RADIO ENGINEERING SERVICE 

Transmitter Improvements, Special Receivers, 
Measuring Devices, Radio Equipment Designed 

and Constructed. 

103 Meadowbrook Rd., West Hartford, Conn. 
Tel. Hid. 45327 

WHERE TO BUY 

"MODERN RADIO" 
Associated Radio Buyers, Oakland, Calif. 
Ben's Tremont Elec. Supply Co., Boston, Mass. 
Blatt the Radio Man, Inc., New York, N. Y. 
Chicago Wholesale Radio Co., Los Angeles, Calif. 
I. S. Cohen's Sons, Ltd., San Francisco, Calif. 
T. F. Cushing, Springfield, Mass. 
Electric Supply Co., Oakland, Calif. 
Ellicott Square News Stand, Buffalo, N. Y. 
A. H. Ferris, Los Angeles, Calif. 
A. Freed & Son, San Francisco, Calif. 
High Frequency Engineering Lab., Los Angeles. 

Calif. 
Hairy & Young, Hartford, Conn. 
Inter-City Radio Stores Co., Long Beach, Calif. 
Johnson & Weller, Portland, Oregon 
S. S. Kresge Co., New Haven, Conn. 
McGill's, Melbourne, Australia. 
Neismer Bros., Boston, Mass. 
Northwest Radio Supply Co., Inc., Portland Ore. 
Offenbach Elec. Co., San Francisco, Calif. 
R. C. O'Connor, Wellington, New Zealand. 
Radio Doc, Los Angeles, Calif. 
Radio Exchange, Inc., Los Angeles, Calif. 
Radio Mfg. Supply Co., Los Angeles, Calif. 
Radio Specialties Co., Detroit, Mich. 
Radio Supply Co., Los Angeles, Calif. 
San Francisco Radio Exchange, San Francisco, Calif. 
Spokane Radio, Inc., Spokane, Wash. 
Roy C. Stage, Syracuse, N. Y. 
Warner Bros., San Francisco, Calif. 
Wedel Co., Inc., Seattle, Wash. 
Wedel Co., Portland, Oregon 
Wegner-Brill Co., Oakland, Calif. 
Zach Radio Supply Co., San Francisco, Calif. 

MORE NEXT MONTH 

Holders 
"PERFECT 
LAPPED" 

plug-in 
dust- proof 
holders, 

$2.50 

GUARANTEED 
CRYSTALS 

Amateur Frequencies 
3500-4000 kc.  $5.00 
7000-7300 kc.   8.00 
3500 kc. blanks ( reference 

surface finished)   1.73 
4667 "Triplers" (for 

14000 kc. operation) . 7.00 

All crystals ground to your ap-
proximate specified frequency and 
calibrated to 0.1%. 

W6UK CRYSTAL LABORATORY 
11161 Eucalyptus Street, Box MR-I, 

Inglewood, California 
Phone: THornwall 8403 
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ELECTRICAL LABORATORY 
OF JOHN L. REINARTZ, W1QP 
Calibration of radio devices for the radio 
fan at ten cents a point for Wavemeters, 
Condensers, Inductances, Resistances. Cor-
rect to 1/10 per cent. 

176 WADSWORTH STREET, 
SOUTH MANCHESTER, CONN. 

THE BAZAAR 
Please abide by these rules: 
. Sc per word, payment with ad. 

2. Ads for an issue must reach us the 
first of the preceding month. 

3. Used, reclaimed or surplus items must 
be so described. 

4. Please PRINT your name and address. 
5. We reserve the right to refuse any part 

of an ad. 
6. Ads designed to stand out cost extra. 

7c a word all capitals, $1.50 an inch 
for unfilled space. 

Hams of the Northwest—Save time and money. 
Everything for the Ham at lowest prices. All Na-
tionally advertised lines. Write for Catalogue. 
RICHELIEU RADIO COMPANY, W9ARE, 
Owen, Wis. 

FOR SALE—UV-203A, $7.00. UV-845, $8.00. 
50 Amp. Mercury Arc and Tank with Kickback 
Choke Es Magnetic Gap keep alive transformer com-
plete, $ 14.00. 3 R. E. L., 3500 KC inductances, 
$2.50 each. Esco 3 unit ballbearing generator, 12 
volt Filament, 1000 volt 300 mil plate, 1 HP 110 
volts 60 cycle motor, all O.K., $ 55.00; cost $220. 
Acme 6 henry 300 mil choke, $ 2.00. 2 Field 
Rheos, $ 2.00 each. I 0-10000 OHM variable, 
$2.00. FOWLER E. MACY CO., Converse, Ind. 

GUARANTEED MICROPHONE REPAIRS— 
ANY MAKE OR MODEL, 24-HOUR SERVICE. 
STRETCHED DIAPHRAGM DOUBLE BUTTON 
REPAIRS, $7.50. OTHERS, $3.00. SINGLE 
BUTTON REPAIRS, $ 1.50. WRITE FOR 1932 
CATALOGUE WITH DIAGRAMS. UNIVERSAL 
MICROPHONE CO., LTD., INGLEWOOD, 
CALIF. 

Sell new R.E.L. 278 band-spread Tuner, cost 
$28.50„ for $22.50, or trade for good used 1000. 
volt Filter Condensers. Have installed converter 
outfit. HAROLD S. JOHNSON, 92 Brookline 
Ave., Bloomfield, Ct. 

Sell National SW-5 2-volt set. Tuning condensers 
and coils revised to give band.spread. First-class 
shape. Cost $ 51.00, sell for $ 25.00, or trade for 
power supply parts for 500 to 1500 volts. JOSEPH 
TASKER, 54 Rowe Ave., Hartford. 

"Modern Radio" back copies: A few November, 
December, 25 cents each; February, March and 
April, 20 cents each. Issues include Batcher's 
Perpetual Triode Chart, Progress in Converters, 
Painless Mathematician, Improved Anti-Noise Aerial, 
Stability Without Crystal, Super-Het First Detec-
tor Regeneration, Modulating Tetrodes, Making 
Output Meters, 500 Watts Direct from Crystal, 
Seeing Power Factor, Electrolytic Condenser Tester. 
For each January issue returned your subscription 
will be extended one month. "Modern Radio", 
Hartford. 



"Short Circuits" 
And when judgment day comes, doubt-

less people will refuse wings until they 
see what Ford has to' offer.—Hartford 
Times "Portico". 

At the risk of being struck by light-

ning one wishes that Marconi did not 
give to the press such fantastic pro-
phecies—as to his own work. Or is he 
the victim of a Lindbergh persecution? 

K. V. R. Lansingh of Hollywood, Cali-
fornia, has subscribed to "Modern Radio" 
until 1940. 

Yet much that is called graft would 
seem legitimate if you got the money. 
—Hartford Times "Portico". 

Water heated to 180 degrees can 13( 
frozen quickly by subjecting it to a 
pressure of 300,000 pounds per squart 
inch. Try it in your home.—The Ohmite 
News. 

In Hartford the depression has fully 

justified itself by putting out dozens of 
needless traffic lights. 

In New England any pleasant weather 
in the winter (which lasts until May) is 
called "unseasonable"—which is prac-
tically a curse. 

"I'm afraid you are ignoring our 
efficiency system." 

"Perhaps so—but somebody has to get 
the work done."—Capper's Magazine. 

Taxes could be made to do some good. 
Three months after a tax is put on ex-

haust gas odor the auto manufacturers 
will eliminate it. Write a letter to your 
directo— we mean congressman. 

UNIVERSAL MICROPHONE'S 
NEW HOME 

The above is a picture of the new home 

of the Universal Microphone Company, 
Limited, makers of microphones and 
accessories. The new plant having 
10,800 square feet is four times as large 
as the old one, permitting the concern to 
cope with increased demand. Part of the 
equipment used by Universal in the new 

•a so u alga 4 
moms gal 
maw 

plant is a complete recording setup as 
well as a duplicate of the audio equip-

ment of broadcast stations: these being 
used in practical microphone tests. The 

new address is 424 Warren Lane, Ingle-
wood, California. 

In addition to moving, Universal also 
announces a complete microphone repair 
department as an addition to their ser-
vices. 

OLD MAN D. 
PRESSION 

Price-Smasher to the World 

OFFERS— 

For only two dollars 
a year's supply of live, 
accurate, interesting, 

Radio Information 

To MODERN RADIO CO. 
Hartford, Conn. 

I enclose $ 2.00 for one year's sub-
scription to "Modern Radio". 

Naine 

Address 

Town and State 
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Your Satisfaction Guaranteed 
DISTRIBUTORS OF 
Cardwell, Burgess, 
Electrad, Eby, 
R. E. L. National, 
Yaxley, Pilot, 
I. R. C., Littelfuse, 

Tung-sol Tubes, 
Weston, Jewell, 
Readrite, Beede, 
Thordarson, 
Insuline, Gavitt, 

Polymet, Bakelite, 
Bliley Crystals, 

Wright-DeCoster, 
Odeon, Aerovox, 
Ward-Leonard, 
Centralab, Frost, 

Trimm, Supreme 
Test Kits. 

Order It, 
We Have It. 

Customer satisfaction is more than a product 

of prompt service, answers to technical prob-

lems, little helps to simplify his radio work. 

We do those things, as a good dealer must. 

Customer satisfaction is directly a product of 

good merchandise, carefully made, fully 

backed by dealer and manufacturer. A dol-

lar's worth for a dollar. Directly gained by 

Hairy and Young's determination to sell what 

will be worth selling. 

la II!airy & Young 
Hartford, Conn. 

Ask for catalog you want. 

Franklin Xri'11TG and Replace Trans. 
TRANSMITTING TRANSFORMERS 

375 V. A., both 1500-1500 and 
1000-1000   $10.70 

300 V. A., 750-750, 71/2  v. 3 a., 
71/2  v. 3 a.  8.80 

850 V. A., 2000-2000 and 1500-
1500   14.20 

850 V. A., 2500-2500 and 1500-
1500    16.50 

100 V. A., 500-500   6.65 

FILAMENT TRANSFORMERS 

71/2  v. 3 a. and 71/2  v. 3 a.  $3.75 
10 v. 7 a   4.60 
21/2  v. 10 a. ( 866 insulated)  4.65 

FILTER CHOKES 

30 henry, 300 ma.  $9.25 
30 henry, 150 ma.  3.85 

MODULATION CHOKES 
10 henry, 300 ma.  $9.50 
10 henry, 150 ma.   5.95 

REC. FILTER CHOKES 

50 hys., 80 ma., 400 ohms  $ 1.95 
30 hys., 100 ma., 200 ohms  1.90 
20 hys., 30 ma., 1200 ohms  1.00 
20 hys., 60 ma., 500 ohms  1.10 

REC. FILAMENT TRANS. 
21/2  v. 12 a., 5 v. 2 a   $1.50 
2,/a v. 12 a., 21/2 v. 3 a., 5 v. 2 a  1.80 

MIDGET OUTPUT TRANSFORMERS 

Single 245 to voice coil $ .90 
Push-pull 245 to voice coil  .90 
Push-pull 247 to voice coil  .90 
Single 247 to voice coil   .90 
LARGER -OR STANDARD OUT. TRANS. 
As above in types, all  $1.35 

STANDARD REPLACEMENT POWER 
TRANSFORMERS 

575.575 v. 100 ma., 21/2  v. 12 a., 
71/2  v. 3 a., 71/2  V. 3 a   $4.60 

For Spartans-300-300 V. 100 ma., 
5 v. 3 a., 5 v. 3 a., 3 v. 10 a.. . 4.35 

400-400 v. 100 ma., 5 v. 2 a., 21/2  V. 
3 a., 21/2  v. 12 a.  4.10 

For midget 325-325 v. 60 ma., 5 v. 
2 a., 21/2  v. 9 a.   2.10 

171a trans. 300.300 v. 60 ma., 3 v  
1/2  a., 5v. 2 a., 11/2  v. 9 a., 
21/2  v. 2 a..  3.35 

171-227 trans. 5 v. 2 a., 5 v. 1/2  a., 
21/2  v. 12 a, 285-285 v. 60 ma  3.25 

la TEL. Hairy & Young 
5-2733 

203 Ann St., Hartford, Conn. 
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Niaticonial Rcclobitilbs 
New Low Price on the Popular R3 Rectobulb $7.50 

The Filtering qualities and exceedingly long life of Recto-
bulbs result from the use of an indirect heated Cathode; this 
feature is found only in Rectobulbs. 
We have an Improved N52 and NO3A Models; be sure and 
acquaint yourself with these features before purchasing new 
tubes. 

Our specialty is the reconditioning of tubes; do not discard 
an expensive tube when it can be restored to its original new 
condition at small cost. 

We are always pleased to quote on your requirements and our 
Catalogue is yours for the asking. 

NATIONAL RADIO TUBE CO. 
3420 18th Street 

SAN FRANCISCO, CALIF. 

NEW 1932 CATALOG — New low prices Most complete line 

ELECTROLYTIC 

CONDENSERS 

In single, double and 
triple units 

FIXED RESISTORS 

Wire-wound Tubular 
Flat Strip—Flexible 

Grid Leaks 

FILTER BLOCKS 

The Standard 
of the Industry 

Built to specification 

BY-PASS 
CONDENSERS 

In stock in all usual 
capacities 

UNCASED PAPER 
CONDENSER 
SECTIONS 
For repair work 

Ask about h. ...1m Poi,. 
Cond Repub. K., 

VARIABLE 
RESISTORS 

Carbon Volume Controls 
Wire-wound Volume Controls 
Rheostats—Potentiometers 

TRANSFORMERS 

Audio Transformers 
Power Transformers 
Standard Choke Units 

COIL WINDINGS 

All Types of coils, 
except radio frequency, 
built to speciAcation 

POLYMET MANUFACTURING CORP. 
World's Largest Manufacturers of Radio Essentials 

834 East 134th Street :-: :-: New York City 
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NEW (MAUCH/MI, PARTS designed and 
made especially for ULTRA SHORT-WAVE USES 
For successful operation on ultra short-waves, a whole new set of problems must be met 
and dealt with successfully before radio parts will work efficiently. These new 
NATIONAL Company parts for ultra short-wave are all newly developed especially for 
the purpose. In addition to the parts shown below NATIONAL Company, Inc., makes 
a full line of transmitting condensers, transformers and other parts for every kind of 
broadcast receiving and short wave circuit, amplifiers, power supplies, the NATIONAL 
NC-5 Short Wave Converter — most powerful made — and the famous SW-45 Short 
Wave Receiver. Write for our catalogue sheets MR-5-32. 

MIDGET ULTRA 
SHORT-WAVE 

R-39 FORMS and 
COILS 

Give stability, maintain calibration and in-
sure maximum efficiency and flexibility in 
ultra short-wave circuits. Made of R-39, 
wonderful low loss dielectric. 1"d, x 11/2 " 1. 
For 40-80 MC and 20 and 80 meter phone 
bands. 

TYPE 100 

RADIO FREQUENCY 

CHOKE 

Extremely low distributed capacity, four nar-
row spaced sections universal wound, on 
Isolantite form. Has stiff leads for mount-
ing but fits in grid leak clips. 50 ohms 
DC res.; distr. cap. 1 mmf.; induct. 21/2  
mh'.; rated at 125 M. 

SPECIAL ULTRA S. W. 
TYPE SEU 

DOUBLE SPACE 
CONDENSER 

Isolantite insulation. Heavy 270 ° plates, 
double spaced, insulated front bearing, con-

stant low impedance pigtail, standard capac-
ity 18 mmf. For ultra s.w, tuning or neu-
tralizing in low power transmitters. 

NATIONAL 
ISOLANTITE 

COIL-SOCKETS 

Reduce losses to a minimum in ultra short-

wave work. For standard or sub-panel 

mounting. In standard 4, 5 and 6 prong 
style and special 6-prong type for National 

Standard R-39 Coil Forms. 

TYPE EMP 
SPLIT-ST eSTOR 
CONDENSER 

A split-stator condenser for receivers and 
low-power push-pull transmitters. Special 
low-loss. Isolantite stator-insulators are used. 
1200 volt breakdown. Single spaced. 
Standard size 100 mmf. per section, but can 
be furnished up to 350 mmf. per section.  

TYPE IMP TRANSMITTING 
CONDENSER 

Split-stator type. For medium power push-
pull transmitters and "High C" Circuits. 
Especially suited for five meter work. Iso-
lantite insulation. Polished plates with 
rounded edges. Special bearings, rigid 
frame For 3000 and 6000 volts. 

TYPE BM 

3" MIDGET 

VELVET-VERNIER DIAL 

A smaller dial with the famous V.V. mech-
anism foi small receivers and transmitters. 
Fixed rati3 only. Type BMD dual range 
0-100-0; type BMC 200-0 clockwise. 

TEN METERS 
.1.1UZ:SI‘ORT-WA E- RA, 

"BELOW TEN METERS" 

A Handbook of Ultra 

Short-Wave Radio 

First and only book of its kind. Compiled 
by James Millen and Robert S. Kruse. Full 
of new and fascinating information, "How 
to Build," etc., etc. Send stamps, coin or 
money order. 

Price, 50c 

ID> HATIIONAIL <> 
PRECISION RADIO PRODUCTS 

NATIONAL CO. INC. Sherman, Abbott & Jackson Sts., Malden, Mass. 




