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ALL-WAVE DIAMOND

HE All-Wave Diamond, introduced only a few months ago,
has proved the most popular receiver we have ever offered.
Customers are completely satisfied, delighted, overjoyed. Not
only low price—the lowest, in fact--but performance on full par
with that of expensive receivers. We highly recommend the all
wave model to broadcast-short-wave listeners. It is obtainable
in two table-model forms, De Luxe, as illustrated, @ $32.75, with
eight RCA tubes, or Gothic. @ $31.55, or in a console model, as
illustrated, @ $41.70. The set tunes from 150 ke to 22.000 k¢
(2,0(1)(_:0 13 r]net:rs) by {front.panel aota:, switching. Foreign
reception on short waves is guaranteed. ‘hus you have world.
wide reception. Autommicg 4 e DIAMOND AUTO SET
volume control, tone control, $23.95
manual volume control, five.
band switch, latest RCA
tubes, large airplane dial
calibrated in frequencies and
meters. 8 dynamic speaker,
DE LUXE TABLE MODEL 3 #&ang condenser, and lowest
$32.70 price are the attractions. The
§ circuit is a superheterodyne
L - and easy to tune. Tone
quality and selectivity are excellent. Sensitivity is remarkably
high as far as consistent with low noise level
You can buy the chassis, speaker and tubes, or either table
model set, or console model, whichever best suits vour needs.
Cat. 1008 WCH, wired chassis, with eight RCA tubes vone 6A7.
two 6D6, one 75, one 76, two 42 and one 80) and heavy-duty
dynamic speaker 50.60 cycles, 110-125 v. Primary power con-
sumptoon 80 watts. Chassis 13’ wide, 7° high, 834" $26 10
front to back. Shipping weight 25 |bs.) .

Lat. 1008-WCH-25, same as above, except for 25

cycles (25 lbs.) SARvIRy 27'60
Cat. 1008-\WWCH-220, wired chassis, etc., for 50-60

cycles. 220 (20 1bs. : ' 26'70
Cat. 1008-WDL, standard chassis in de luxe table

model cabinet 14%4” wide, 16” high, 9% front to 32 70

back (28 1bs.)........ o e b ‘
Cat. 1008-WG, table model in Gothic cabinet 31 50

that the model was not changed in three

vears. Now at last it has been improved
upon, certain mechanical refinements intro
duced. and tubes of somewhat higher efficiency
included. Some of these tubes were not manu.
factured until recently. Also the set now has
a. v. C.

Our 1009-T Auto Radio is a six-tube super-
heterodyne set, using one 6A7, one 41, one 75,
two 78's and one 84, and tunes from 540 kc. to
1,600 kec. It is a one-unit receiver, ruggedly
built for long life, and is equipped with a
dynamic speaker. It has an illuminated vernier
airplane type control. The manual volume con
trol and lock are one combination. The power
consumption is 4 amperes.

No B batteries required. There is a B-elimi-
nator built in.

This is one of those fascinating auto sets
that has single-hole mounting provision, and
therefore is a cinch to install. There are only
two connections 10 make: (1) to the ammeter;
(2) to the aerial.

The remote tuner is, of course. supplied with
the set. And the spark plug suppressors and
commutator condenser are supplied also.

( UR previous model Auto Set was so good

(28 1bs.) ..
Cat. 1008- WCO. | I ” The size is 834 inches wide, 6 inches high.
high, 12 front to li?c';(so(ElVT?g:.li 21_ wide. 36% 41-70 CONSOLE MODEL f’"l|‘"°h°5 front to back. Shipping weight is
Cabinet X } 18 bs ) )
\o]u,"l‘);t ;"rgdglfso a;b'!-:is,::g]ea?g:ezsa:d:r lsfdfsfzscy:]]i:' @%lgilfg $41.70 Order Cat . 1009 T, wired, in cabinet, complete
extra or for 50-60 cycles, 220 volts @ 60c extra v = e with six RCA tubes Price, $24.95
r ANOTHEB papular receiver is the dual-wave type that covers the broadcast band und
] one short-wave band. On that one short-wave band are found the most impurtant

foreign stations. The coverage of the Model 1012-PD receiver is: broudcast band (330 to
1,600 ke) and short-wave band (5.500 to 16,000 ke). ‘Therefore the short waves are tuned
In from 18 to 55 meters. and that is the baud on wiich the most imporiant foreign proxram

transinftiers are workingk. Anybody who has not had his taste of short-wave reception w

o well to be inltiated with elther of these two dua.-band recelve Model 1042-1°G s
lustrated at right, and iIs a superhetervdyne for foreigxn and domestle reception. There
ure also the fro 1 ible  features: bullt-In 1terina.  freyuency-cal d  dial,

separate short-wave switch (no plug-in cells), dynamic speaker, tixured walnut cabinet itk
fizured Oriental overlays. And the priee of Model 1042-T'G is only $19.17 net.

Model 1042-PD, illustrated ut left, is the same circuit in a de luse table cubinet. The
two table models have an atrplane frequency-calibrated and llluminated dial, and besides
cun be obtalned for battery operation and 32-volt operation. It is a superhetervdyne of
the switch type, covering the broadcast band und 18 to 53-meter short-wave band. It has
automatic volume control and tone control. it is for 105-120 v. 50-60 cycle opera- $20 37
tion. Primary power consumption 60 watts; shipping welght, 171% lhs. Net price. *

Cat. 1042-PCH, wired chussis, 9 wide, 7' high, 6" front to back; dynamic speaker,
five RCA tubes fone 6A7, one 6D6, one 73, one 42 and one 3v), 550 lo $l7 10
0 ke and 5,500 to 16,000 ke. For 50-60 cycles, 110-125 v. (14% Ibs. e

Cat. 1042-PG, table model Gotklc cabinet. (17% Ilbs, . $19 17

é\n} %4;0:-'23(5:81;1“[; 350-60 c;';lels, 220‘v. @ Goclextru; 110-125 v., 25 cycles @ $1.50 extra. 2.BAND GOTHIC
- at P , battery model chassis for 6-volt storake battery and B hattery -
2 BAN%Z(?S% LUXE aberation (batteries not supblled) ; complete with tubes and <peaker. (143 1bs.) $2190 $19 17
: Cat. 1042-PBG, same as above (battery model) in Gothic cablnet. iith $23 97 :
tubes, speaker. (173 Ibs.) - - P =

Cat. 1042-PitD, battery model, In de luxe table cabinet. (17% Ibs.).. $24 17

. =3

AC-DC MIDGET

$11.37
$13.17 $13.77 2-BAND OBI.ONG Model 1040-V. 4-tube universal, ac-
) $17.37 de. 90-120 v.. wired receiver, complete
540-1900 KC BROADCAST SET with four RCA tubes. and coil for the
i i i The al i o-band  Proadcast band only: contained in
OR those interested only in the broadcast band we have a splendid i¢ above set is a two-ban attractive midget cabinet; dynamic

. 5 S-tube ac-dc universal i ) .
ac t-r-f model DIAMOND OF THE AIR that tunes from 340 to receiver . ter Shippin ht, 8 Tbs.

1.900ckc, and therefore gets some police and amateur calls as well; that for 50-60 cycles, 110-125 wvolts, ;‘lpeta pr,i’ce pplgwelg ........ sut.’;7

has frequency-calibrated and illuminated airplane dial; and that can he and is_Cat. 1042.U, $17.37 (1034 Model 1040-VSW. Sume b

bought, complete with tubes, all wired and ready for operation of its Ibs.). It uses one 6A7, one 6D6. e ARt b ol aaren uas“ado;ve.

self-contained dynamic speaker (left-hand illustration above) at only $13.17. g:rcxr;zlsét:nc fit;}‘:nd (;{léz\zszsiuio!sd the ghort‘ s oelle "15&) P}Fc cto g(r)

B 3 es. . Wi £ ly.
Order Cat. 1041-XG, for 50-60 cycles a.c., 105-120 volts. The same set is Riikea: 550 to, B0 1o sl TS  mige Bhipsing, wenht, § I et

illustrated at right in de luxe cabinet. price $13.77. Order Cat, 1041-XD. A K
Not onlly may the receiver be bought already in either ci\bmc{’. btu)t lgl?g?'a}t(ﬁ;n Aplla);zﬁlma‘::a'l‘(;lgcﬂs; prll\:f)delltMOVAws ~~~~~~~~~~ 3.14~97

' i i 1 cabinet). 1braf . 5 . ame receiver,
separately as a_wired chassis, with speaker and tubes (less only in witehine, il Dt oy, e Jeodiver.

Besides, there is a model for 25 cycles a.c,, 90-120 volts, and another for ¢
220 volts a.c., 50-60 cycles. This is a tuned-radio-frequency receiver, five- Cat. 1042-UE is in the same (\l‘ueercy C.(?I]! (gt‘s)m“(:( kcz ar;g short-
tube model, using two 6D6, one 6C6, one 42 and one 80. It will be noticed  capinet. etc., but tunes from 150 S}?i incol 3 T % o 20 mgc).
that the economical and electrically strong 6-volt series tubes are used in o 350 ke and from 540 to 1,500 pping wgt., s. Net price. .$16.77

the receivers pgopcr. The p}:imq:y. pow:zir cqn}slttxmm(iion is SS t\tvattt.z 1::; ke. For FEuropean use. Price ADAPTERS

ly is this a fine receiver, but it is made right, and every attention $18.57, lete wi Bes. ]
g:ci l*:)aid to detail. The airplane type dial is frequency-calibrated, so : SR “”th. tubEs Auto adapter, complete with sup-
that the frequencies are read directly. There is provision for phonograph Either above. with 220-volt pressor. Cat. 104Q-VATAD ....... $7.50
connection. ql'he wired chassis is Cat. 1041-XCH, complete with speaker, adapter, 90c extra. 32-volt Farm Light Plant Adapter.
Cat. 1040-VFLPA _................ $5.60

The, siired ol /
v T toa Ravete ‘models, 120 GUARANTY RADIO GOODS CO.  Z0owolt adapter for ac-de use. Cat.
" Yl » .95

extra. 220-volt models 60 extra.’  WUANRANIT I RAUIV LGUUDO LU, 575,27 for acde use.
145 West 45th Street, New York, N. Y.
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AN ALL-WAVE SIGNAL GENERATOR

OF THREE TIMES USUAL ACCURACY, AT ONE-HALF THE PRICE!

" ONLY $16.00

THE new 339 Signal Generator, designed by Herman Bernard, overates on fundamentals from .34 to 17,000

scale, in frequencies, is 54 to 170 ke. The lower scale
as 10 or 100 times these frequencies.

that adjoin the frequency scales, gives the answer in

ke far 200 to 540 ke.
Coincidence of generated frequency and scale reading

and for most settings there is no observable difference between the true frequency and the read frequency. This

quency and station-carrier-frequency levels.
generator emits the desired radio frequency,

of speaker or earphones.

receiver or its wiring.

USES FOR THE 339

The primary purpose of the 339 is to enable
lining up radio receivers at intermediate-fre-

The
ac-

Also, the 339 serves as a frequency and wave-
length meter for all stations, 54 k¢ to 17,000 ke,
when the 339 is used in conjunction with a
receiver. Not only is the 339 a station finder,
but also a device for measuring the frequency
and wavelength of the station. Hence listeners
may use the 339 to advantage with their all-
wave sets, without any molestation whatever of the

The 339 has three knobs, instead of two shown.

companied or unaccompanied by a superimposed
sound, as desired (switch controiled). The sound
is generally useful when the indicator consists

Many, no doubt, have heen somewhal confused by the

to 100 mge (down to 3 meters) by resort to a slight
to the 5,400 to 17,000 ke fundamental band.

a-¢ ecable assembly for maximum heat dissipation.

removed and grounding the cabinet Dhecomes practical.
Model 339, wired, ecalihrated, adjusted, complete with
(shipping weight. 5 1Ibs.). 00L oo oo e

Model 339-FC, Founadtion Unit, consisting of dial
{shipping weight, 2 1hs A

Canada, Mexieo) ... ...........

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

ke, 5500 to 18 meters, on a.c. or d.c., with modulation obtion in either use, and sells at approximately half

the price of equivalent instruments. [3ands are shifted by a front panel rotary switeh.
One of the outstanding features of the 339 is the vernier airplane dial. This has direct-reading scale both in
frequencies and wavelengths and is of the decimal-repeating type, a ncw invention of Mr. Bernard. Thus the fop

Answers in Wavelengths, Too
As wavelenzths are calibrated on the dial, too, division by the same factors, applied to the wavelength scales

that yleld determinations both in frequencies and wavelengths.

‘'he dial is 3.5 inches in diameter and has a double pointer enabling close readings. The decimal repeating
dial itself erables close readings because the circumference of scales is not diminished for succeeding bands. The
34 1o 170 ke scale has gradations In spaces of cnly 1 ke. Thus for the broadeast band, 540 to 1700 ke, 10 ke
separation prevails. The 170 to 540 ke scale has gradations in 1 ke from 170 to 200 ke, and bars separated by 5

high order of accuracy obtains in no other instrument, selling at less than three times the cost of the 339.

Why 339 i1s Best Choice

best of them cover wide ranges on fundamentals, have an attenuator. and permit of presence or absence of
modulation. Also they have a vernier dlal and are direct-reading in frequencies, accurate to at least 3 per cent.
The 339 has ali these advantages, besides affording wavelength determinations as well, and operation on 90-125
volts a.c. (any commerclal frequency) or d.c. And the accuracy is three times as great. Moreover, the 339 is well
built, for lifetime use, and covers all waves fundamentally, besides permitting measurements of frequencles up

The 239 has a 37 rectifier tube, so that d.e. is used on the plate. Modulation is provided by a neon tube
velaxation oscillator at a frequency of about 1,000 cycles. Limiting resistor for the tube heaters is built into the

Lowest Prices for Precision Products
By Insulation of the oscillator and rectifier systems fromn the shield cabinet, danger of line shorting is

Model 339-K. complete kit, cabinet, instructions, evervthing except tubes (shipping weight, 5 lhs.) .. 12-50
, tuning condenser, five coils, instructions s 45

Model 336-11. d-c line cord with [lmiting resistor bullt in (sent Postpaid at ti

in frequencies is 170 to 540 ke. The other bands are read

wavelengths. Bernard signal generators are the only ones

is very close. Never is the accuracy less than 1 per cent.,

numerous types of signal generators, but will note that the

caleulation method, applying a simplified harmonic system

Qutput dnd ground posts are Drovided.
three tubes, ready to operate; instructions $16 00

price

.65

Accept this Sensational

10 Day Trial Offer

FREE Mail coupon for detail
s A —

T
Genuine Brand-NEW

- AN -~
¢ , i .
- —— * e /
R W !

ROYAL

PORTABLES

H

For the first time, you may obtain a genuine, new,
latest model Royal Portable on 10 days free trial.

Lowest Prices and Monthly Terms

Unusucal new sales Elan places amazing convenience
of the Royal Porta

le easily within reach of reade

s

of this magazine. Try a Royal Portable at no ex-
pense to you. Even if you have never typed, you can
use one instanily. 1 not pleased in every way, it
may be returned without question.

Learn Touch Typing

Royal’s*Simple System
of Touech Typewriting,”

prepared by expert instructors, will enable you to
acquire professional typing speed and facility in
spare time at home. ‘“ Astonishingly quick results.”

FREE

Thisis Your Opportunity

Business and Professional Men

Typing Course| and Women, Students, Teachers,
.. CARRYING| Parents! Be sure to sign and mait

CASE included

the coupon. This entails no obli-
gation, Remember — Royals are

in This Offer the finest of portables — mad»>

and fully guaranteed by ti

12

world’s largest organization devoted exclusively to
the production of typewriters. Smooth, rhythm

action of an office typewriter.

ic

Will {ast a lifetime.

Act ot oncel Offer not guaranteed after February 15th

Royal Typewriter Company, Inc., Dept. R-22

2 Park Avenue, New York City

Please send me complete information concerning
Royal's special new sales plan on latest model
Royal Portable Typewriters with details of
10-DAY TRIAL OFFER FREw.

NAME::.: .gsemsm.s 10 P 631 SN OB 40 30
STREET seddi®a. .. .c.. 50

e CITY e e e STATE oo e

|

Once in a very long while’ something
phenomenal appears on the radio sales
horizon—and again Try-Mo Radio is the
leader.

NOTE: Send for pamphlet of many other special parts kits specials.

TRY-MO RADIO CO. INCG
85-RW CORTLANDT ST..N.V¥. C.

In a recent ciearance sale, thousands
of odds and ends radio parts were left.
In order to clear our shelves immediately,
we made up a special assortment of parts
and offered them for sale at from 2 to 3
times below their regular price if bought
singly.

As an added gift, we tender the pur-
chaser an all-metal, shelf-a-tray tool chest
and a Radio Servicing Manual.

For a Limited Time Only!

PRINCIPLES of = A COMBINATION OFFER!

PUBLIC ADDRESS
= ¥8=  SYSTEMS

® A practical handbook, full of useful information,
fully illustrated. written by M. N. Beitman, an
engineer and noted authority on amplifiers.

® Considers in detail two-button and condenser
microphones, radio and phono input, acoustic feed
back, mixing and volume controls, use of vacuum
tubes, interstage coupling, power amplifiers, output
coupling, loud speaker placement, the decibel,
P. A. measurements, power level, and other points
of importance including actual circuit diagrams of
P. A. systems.

@ Everything about public address practice. Price:
50 cents, postpaid.

SUPREME PUBLICATIONS "% %et' i, *

| RADIO WORLD
| and “RADIO NEWS”

| $7.00

Canadian and Foreign, $1.50 extra.

You ¢an obtaln the twe leading radio technical magazimes
that cater to experimenters, service men and students.
the first natienal radio weekly and the leading monthiv
for one year each, at a saving of $1.50. The regular mail
subscription rate for Radlo World for one year (52 weeks).
RADIO WORLD. 145 West 45th Street. New York. N Y,
Is $6.00. Send in $1.00 extra, get ‘*Radio News” alse for
a yoar—a new Issue each month for twelve months. Total 84
fssues for $7.00.

RADIO WORLD. 145 West 45th St. N. Y. C.
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Designs for A.F. and LF.

Output i1s First Consideration—Verified Circuits

By Francis X. Cameron
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This may be regarded as the “best bet,” using two output tubes. The driver has about 20 volts negative bias.
The class AB power tube bias is derived from a separate rectifier type C supply. The voltage across the poten-
tiometer P is not measurable accurately with current-drawing meters, but is set on the basis of power tube plate

IN the design of a receiver the first con-
sideration is the output stage, follow-
ing the rule that the last shall be first,
though not merely to be contrary. It is
like building a bridge and then limiting
the load it is to bear. In radio we start
with the bridge and apportion the load so
that it will come up to practically the full
capabilities of the structure.

By an earlier method of reasoning we
would design the receiver up to the out-
put stage and select the power tubes on
the basis of the work that they are com-
pelled to do, the load they must carry.
or, rather, the rate at which they must
do a certain work. With modern tubes,
improved constants, and the general ac-

current.

ceptance of the superheterodyne, we do
not follow that earlier course, since we
know that we can easily get too much for
the huskiest output stage we shall select.
It then becomes a case of limiting what
is ahead of the output, hence we select
the power tubes first so that we know
what limits we must impose.

What Output to Select

For the same reason, any one interested
in building a set, or designing one he in-
tends to build, may as well make up his
mind first about the output. Shall it be
a single pentode? If so the power out-
put, at a rather high distortion level, may
be 5 watts. When tube economy is to be

www americanradiohistorv com

considercd, the pentode must be selected,
because it is the most sensitive tube. We
get as much quantity of sound output as
we would if we included an extra tube as
driver and worked a push-pull triode out-
put. Hence all small or economical sets
will have single pentode output. If push-
pull is used the power output is about
doubled, at the same distortion level, but
without any additional quantity of sound.

Energy is work done, power is the
time rate of energy. The same period of
time is deemed applied to all power con-
siderations. There is no need to define
just what the time is. Accept it as a
second, if you like. The power com-
parisons will be just, for the same period,
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The “next best bet” is also Class AB, but uses self-bias. Here it is particularly advisable to equalize the static

t. Though the time element may not be
mentioned, it 1s understood. All current
flow includes this time element. Strictly
and technically speaking, the statement
that 30 milliamperes flow does not mean
anything. Current flow is a statement of
a rate of electrical activity, and time is
always an element in such a rate. There-
fore 30 milliamperes t. would be the pre-
cise statement. However, the t. being
understood, referring to some period of
time, it isn’t mentioned, except in
formulas.

Voltage Gain Different

We can therefore understand that the
output stage is called upon to handle
power, to do work at a certain rate, as
distinguished from the other outstanding
requirement applicable to a receiver.
From stage to stage we seek to build
up the voltage more and more, and we
need not consider power when we are
dealing with the voltage amplification.
It takes practically no resonant power to
handle the voltage-amplifying and de-
tecting devices. Not until after the de-
tector do we have to think much about
power.

If the detector directlv feeds an out-
put tube, such as a pentode, we encounter
power considerations first in the last tube.
Under some circumstances of circuits
with driver, meaning audio stage between
detector and output tube or tubes, we
have to consider power, too. That case
would arise principally if the output were
Class B-2, of such type that grid current
flows in the last tubes, the driver being
called upon to make up for the deficiency
of these grids to supply enough power for
the purpose from their cathodes, especial-
ly since losses occur due to the d-c re-
sistance of the grid load. Hence the
transformers used generally have a step-
down ratio, so the secondary winding will
introduce minimum loss.

Must Supply Much

If we want much power we must sup-
ply much. The supply consists of heat-
ing the filament or cathode, so that suf-

operation of the power tubes.

ficient electrons may he released to the
plate, and of putting a sulficiently high
voltage on the plate to attract the neces-
sary quantity of electrons in a given time.
The voltage being selected within reason,
including safety to life despite accidental
contact, we must enable large plate cur-
rent to flow, for if the voltage is con-
sidered fixed, the power is proportionate
to the current through given resistance.

The foregoing has to do with the power
supply, or energizing source, and there
1s a relationship between this and the
maximum undistorted power output, be-
cause we find that we must use more
current in the plate circuit if the undis-
torted power output is to be increased.
This is a broad rule. It has exceptions.

If we desire to increase the maximum
undistorted power output, without in-
creasing the B voltage, we may use push-
pull. Notice we need two tubes in place
of one tube. We therefore use twice the
filament power of one tube, also twice
the plate current, since there are two
tubes where formerly there was one tube,
and we can get an undistorted power out-
put at least twice as much. Biasing, regu-
lation, circuiting in general, and other
considerations, affect the factor of 'in-
creased undistorted power. As an aver-
age push-pull may be said to enable four
times the maximum undistorted power
output.

The Percentage Distortion

The adjective “undistorted” is used, al-
though there is no undistorted output.
Always there is distortion, anything at or
helow 5 per cent being considered nothing.
Lately the practice is being followed of
mentioning the power output and the per-
centage distortion, except in instances
when the distortion is so high that it is
not wise to 'mention it, and then just
“power output” is mentioned. Yet in
some instances reality overcomes pru-
dence. The 43 at 0.9 watt output, under 95-
volt conditions, is unblushingly ascribed
11 per cent. total harmonic distortion.

Push-pull has the advantage of balanc-
ing out the even order harmonics from

www americanradiohistory com

the output. The harmonics are in the
stage but do not appear in the output.
In this way arithmetic half the total har-
monic distortion is eliminated. In terms
of amplitudes, more than half the distor-
tion is suppressed. Then, if tubes and
loads are used so as further to minimize
distortion, that is, where the total would
be 5 per cent without push-pull, the re-
duction is at most to 2.5 per cent. The only
example of 2.5 per cent found in present-
day receiver practice is the push-pull 2A3
Class AB-1 with fixed bias, output 15
watts at 2.5 per cent total harmonic dis-
tortion. In other words, this is the best
possible output at present, without going
in for tubes beyond the receiver class.

The Output Classification

The amount of negative bias largely
determines the classification of the out-
put. Classes A, B and C are in ascend-
ing order of negative biases. Classes in-
termediary are AB and BC. In Class A
plate current always flows when the tube
1s in operation. In Class AB the plate
current in each tube flows during at least
half the signal cycle but not for the full
cycle. In Class B, where the plate cur-
rent is zero in each tube until the signal
excites the grid, plate current flows in
one tube for half the cycle. Class BC
has plate current flow for less than half
the cycle, yet for a considerable part of
the cycle. Class C has plate current flow
for less than half the cycle. All above
classes, except A, are push-pull neces-
sarily; and Class A of course may be
push-pull.

To distinguish between circuits with
and without grid current conditions, the
number 1 is suffixed to the letters for
conditions of no grid current, and the
number 2 for conditions of grid current,
eg., AB-1, AB-2.

Best and Worst

We have thus encompassed the two
extremes, the makeshift pentode output
tube, reqmreq under some circumstances,

(Continued on next page)
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Self-Generating Photo Cell

Device Has Sensitivity 123 Microamperes per Lumen

- 24

Fig 1 f/;'Z

THE Pioneer photo cell, developed by
Samuel Wein, authority on photo
cells, belongs to that series of light-
sensitive cells which function without a
source of potential in series with it. How-
ever, the cell may be used with excellent
results in series with small potentials,
i.e.; up to 10 volts a.c. or d.c. )

This photo cell is housed as shown in
Figs. 1 and 2. It consists of an iron disc,
134" diameter, with a thin film of crystal-
lized selenium and on top of it is sput-
tered a more or less translucent film of
metallic silver. Electrical contact is taken
fro mthe iron disc and from the trans-
lucent silver film by means of a phosphor
bronze “contact ring” on which there is
a series of small fingers. The elements
of the cell so formed are enclosed in a
brass hexagonal-shaped container which
is chromium plated and highly polished.
External electrical contact from the iron
disc and the phosphor bronze contact ring
is accomplished by means of the two in-
sulated pins on the bakelite piece in the
base. .

Sensitivity Rating

A 150-watt lamp was tested on a photo-
meter bench and placed at such a dis-
tance from the cell as to give 100 foot
candles. Under this condition, the out-
put of the cell was found to be 150 micro-
amperes, using a 10-ohm meter. This
gives 1.5 microamperes per foot candle.
Since the active surface exposed to light
is 1.5” in diameter or .0122 sq. ft. in area,
the sensitivity of the cell is computed to
be 123 microamperes per lumen. The

By Wallace W. Edge

meter used in these measurements was a
Weston four-range instrument, of which
the 200 microampere scale was used. The
range, as stated, had a resistance of 10
ohms,

When exposed to 100 foot candles of
light the pioneer cell gave readings of 125
microamperes down to 122 microamperes.
Taking the 122 as the 100% point, the
characteristic curve in Fig. 3 was
obtained.

The reduction in current seen in the
curve is due to the extremely low re-
sistance in the meter, setting up a
physical reaction between the metals of
the cel! (iron, selenium and silver). This
reduction is not noticable when meters
of higher resistance are used in testing
the cells.

This cell, when exposed to 100 foot
candles, was turned to different angles
and readings taken. The results of this
test are seen in Figure 4. It will be noted
that when the incident light strikes the
cell at a 45° angle, the generated current
is still more than 50% of its normal value.

Spectral Sensitivity

Fhe readings of spectral sensitivit:
were taken on a Bausch and Lomb
spectro-photometer, using a sensitive
galvanometer as the current indicator.
The results of this test are shown in
Curve 5, where it will be seen that a
broad range in blue and green is obtained.
At the violet end the source was so de-
ficient that the readings were unreliable
and small errors were magnified, thus the
dotted part of the curve.

The color sensitivity of the Pioneer celi
is quite similar to that of the human eye,
except that the peak occurs at a wave
length of 6,250 Angstrom units instead of
5550 Angstrom units as in the case of
the eye.

The cell being of the self-generating
type, it may be used without external volt.
age application, but if the object is to
operate a relay, then a sensitive relay is
necessary. Use of the extra voltage
enables actuation of practically any of the
less expensive relays, ie., the 1,000-ohm
type.

A ]
Wavelength 1n dngstroms
ig 5

)

Phone Dial

Selecting any one of ten frequencies by
merely twirling a telephone dial, waiting
an instant for the dial to return and auto-
matically put the carrier on the air, is a
feature of the latest radio transmitter de-
signed for aviation ground stations and
for coastal and ocean-going vessels. The
frequency shifting device resembles a
miniature telephone board serving ten
dial telephones. Automatic control is so
complete that the user’s voice may be
made to put the transmitter on or off the
air instantly or to shut it down completely
after an interval of from one to fifteen
minutes.

Any ten frequencies in the range of 2
to 18 megacycles are available and the
transmitter is pre-adjusted to those de-
sired. Shifting from one to another mere-
ly involves the redialing of a single digit.

Selects Sending Frequencies

The dial controls a standard telephone
selector switch which closes the proper
latching relay on one of ten vertical rods.

This rod is then raised by a solenoid
relay, closing the circuits to the tuning
unit in each amplifier stage which has
been pre-adjusted to operate on the de-
sired frequency. The.dial can be located
at any convenient place, thus providing
a simple and effective remote control.

Ten quartz plates, one for each fre-
quency, maintain the carrier within .025
per cent of the assigned frequency. The
transmitter, delivers from 300 to 400 watts
depending upon the operating frequency,
with a total input power of approximately
3500 watts and can be operated on CW,
MCW or phone with 100 per cent modu-
lation.

The system consists of two units. The

rectifier unit contains a 200 volt grid
bias rectifier, 800 volt and 2500 volt plate
rectifiers employing mercury vapor tubes,
an audio amplifier and all the control re-
lays. The transmitter unit contains all
the radio frequency generating and am-
plifying apparatus together with the dial-
ing and switching mechanism. The entire
equipment is completely self-contained
and employs no rotating machinery, ex-
cept a small fan which is used for cir-
culating air about the power amplifier
tube in the transmitter.

This equipment has been designed by
Bell Telephone Laboratories for Western
Electric Company for use at radio stations
where it is necessary to operate on a
number of different frequencies with a
minimum of lost time in changing from
one frequency to another.

New Government Short-Wave Station List Imminent

The publishers of Radio World are informed that the new edition of
mitters,” issued by the U. S. Government, Department of Commerce,
month and that copies due subscribers for this paper will
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“World Short-Wave Radiophone Trans-
Washington, D. C., will be issued this
be mailed as soon as possible.
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R-F Channel Stabilization

Other Vital Adjustments for 8-Tube T-R-F Set

By Herman Bernard
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High-class performance is enjoyed on this 8-tube tuned- radio frequency set built by the author. The stabilization
1ethod (potentiometer at left) may be applied to any set.

HE tuned-radio-frequency receiver

has attractions for many builders, not
without reason, but there are difficulties,
and on the solution of these depends the
success of the receiver. There may bhe
something amiss with the front end of a
superheterodyne, such as incorrect bias,
shorted screen bypass condenser, and the
like, and still there will be reception, and
perhaps good reception, so long as the
oscillator is oscillating. The r-f level of
the super may not be in adjustment, still
the difference is not that between recep-
tion and non-reception at all, or even
between good sensitivity and intolerably
low sensitivity. With a t-r-f set it is
ditfferent. Misalignment is very serious.
Also, adjustment of the circuit for maxi-
mum practical attainment, encompassing
not only the simple alignment but the
more difficult suppression of oscillation, is
rather critical. The difference between
the right condition and the wrong con-
dition is all the difference in the world.
Many stations, close selectivity, high
sensitivity, compared to few stations,
broadness and small gain.

So with the question of oscillation sup-
pression the builder may have his most
trving moments. It has therefore been
suggested that an infallible method be
introduced, to render this adjustment very
easy for anybody, and also to have it con-
stitute a solution consistent with almost
any type of coil, one with large or small
primary. This last requirement has some
limitations.

Why the Two-Winding Coil

The simple two-winding coil is believed
by the author to be more satisfactory than
the type with choke coil built in, where
a turn or two would be around the
secondary for the capacity coupling
effect, while one end of this winding went
to ‘plate, as did the choke, and the other
end of this winding open, choke return
to B plus. This method has its advan-
tages, perhaps, but they seem 'not to be
applicable to t-r-f sets as a rule, because
the large inductance primary makes for
broadness at the high frequencies of the
broadcast band, due to the necessarily
high resistance of the universally-wound
choke coil. Tt is true that amplification
is levelled somewhat, but it is also true
that selectivity is made to diminish as the
frequencies increase. The natural trend
of any t-r-f circuit is that the selectivity
decreases with increase in frequency, bar-
ring regenerative effects, and therefore a
svstem that vields less selectivity where

it will be less anyway, simply makes mat-
ters worse. Hence the two-winding coil.

The stabilization method was sug-
gested in a note printed recently in these
columns and consists of introducing a re-
sistance network common to the cathode
of the first tube and to the antenna cir-
cuit. The device used was a 10,000-ohm
potentiometer, although similar devices of
higher resistance may be used, 50,000
ohms probably the limit. The receiver is
tuned to the highest frequency that it
reaches, or to some station near that, and
there “will be oscillation. There should
be. It is the agreeable faculty of t-r-f
sets to be squealy when the set is prac-
tically finished, this being the sign of a
healthy child, like the whelp or a new-
born babe with lusty lungs and long ex-
pectancy of life.

Suppression of Squeals

The potentiometer is deemed positioned
for small resistance Dbetween arm and
cathode, and as this arm is gradually
turned there will be reached a point where
there is a complete suppression of the
squealing. The arm is left thus and the
receiver tuned to lower frequencies, mere-
ly as verification that no squeals are pres-
ent anywhere else on the dial. 1f a squeal
appears, readjust the arm some more in
the same direction as before until this
last stronghold of trouble is silenced.

The receiver is now stable and will re-
main so. The control is shown as a
potentiometer, and indeed one may be
used, adjusted as directed, and left in the
satisfying condition. If the arm is turned
too far there will be loss of both sensi-
tivity and selectivity. When the position
is just right there will be all the selectivi:
ty and sensitivity that the system
normally affords, and the additional ques-
tion then crops up as to whether so much
is put into the detector, due to improved
conditions, as to overload it when the set
is in an operating condition, and locals
are tuned in. However, we shall refer to
the overload question later, in more in-
formative detail.

A few words about the simple theory
of the stabilization method. First, mov-
ing the arm away from the cathode intro-
duces more resistance between cathode
and ground, the arm being grounded of
course. More resistance means the nega-
tive bias is increased. Thus the working
gain is reduced, but the reduction is in
the direction of reception. An oscillating
receiver is inconsistent with satisfactory
reception in this tvpe of circuit. There-
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fore anything working toward reception
where there was no reception before is
in the nature of a gain. This is one of the
instances where the gain is achieved by
taking a loss. Stock market players will
appreciate perhaps that this is possible.
Radio technicians know it from their own
experience with sets.

Why Resistance Increases

At the same time that the negativé bias
on the first tube is being increased the
1esistance across the antenna winding is
being decreased. The condition of oscil-
lation may be expressed as one which re-
sults in too little resistance in the tuning
channel. Reducing the value of a paraltel
resistance across a tuning coil’s primary
or secondary is the equivalent of increas-
ing the resistance in the circuit so far as
radio frequencies are concerned. This is
true because the impedance of the coil
depends considerably on the value of the
d-c resistance, and the lower this re-
sistance, the lower the impedance. The
lower the parallel resistance across a
tuned circuit or its coupling coil, the
higher the equivalent series resistance in
the tuned circuit, since there is lower im-
pedance in either instance (reduced parallel
resistance or increased series resistance).
Indeed, there is a precise formula for con-
verting the parallel value to the equivalent
series value, and vice versa. Hence by
decreasing resistance, in a,d-c sense, we
increase the tuned-circuit resistance, in an
r-f sense, and by using less get more, just
as we established a gain by taking a loss.
Anomalies like that are the daily meat
of radio technique.

As Sensitive as a Super

It is obvious that there is a point at
which the two considerations meet, when
the bias is made sufficiently high, in the
light of the new resistance confronting
the tuned circuit through the coupling to
the antenna coil, since the two considera
tions start from one extreme, oscillation,
and move in the same direction, toward
stabilization. Tt is this meeting point that
we establish by potentiometer adjustment.
And, as intimated, the method is ap-
plicable to practically any t-r-f set, the
one diagramed on this page, or to any
other.

When the correct position is established
there will be sensitivity comparable to
that of a superheterodyne, indeed, equal
to that of any superheterodyne that is

(Continued on mnext page)
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The stabilization method is derived from the volume con trol method common to some small t-r-f sets, and was

C0IMrd.

00IMtd(His)  ga5

Bottom View
Speaker Socket

Tap

[ 3}
Speater Field' //
Insalate

thought of because the stabilization point was found often in the circuit shown above.

(Continued from preceding page)
worked above the noise level. It is easy
indeed to get down to the noise level
with the eight-tube t-r-f set diagramed.
A simple way to move up from the noise
level is to lengthen the antenna, but this
requires special consideration, and will be
treated presently.

There is nothing to bar the t-r-f set
from affording fullest practical sensitivity,
regardless of the type of receiver with
which it is compared, but there is a limita-
tion on the amount of practical selectivity
attainable. This arises from the necessity
of using a four-gang condenser to tune
the required circuits for utmost selectivity:
the impossibility of perfect identity of
capacity at any and all settings, no mat-
ter what trimming is done, and unlikeli-
hood that the coils will be so precisely
matched that if the condenser were true
all the way the trimming would take care
of the capacity vagaries arising from
wiring, tubes, etc, and other similar
factors.

The condition is necessarily imposed
that we are limited in selectivity, hence
have not a free hand or a wide berth.
So we look to the antenna system. We
know that a short antenna makes for
greater selectivity, because it constitutes
looser coupling between the receiver and
the transmitting stations, and all forms
of decreased coupling (other resistance
factors unchanged) make for increased
selectivity. Therefore though we could
move back to above the noise level using
a receiver of the t-r-f type that obligingly
reaches that level, by lengthening the an-
tenna, we would not care to adopt that
remedy incautiously, because we might
be reducing selectivity too much. So we
use a short antenna.

The 8-tube receiver shown has been
operating for a few months in the author’s
home on a piece of wire only long enough
to reach from the receiver to the floor,
and still the lowest frequency local sta-
tion, WMCA, 570 ke, comes in strong.
This fact is mentioned in support of the
assertion that the gain is tremendous, for
poorly-prepared t-r-f sets usually will
produce very feeble response at the low-
frequency end of the dial.

Antenna Resistance

This is therefore a good test. After
the set is stabilized, test out on a low
frequency. In New York City this might
be done for both WMCA (570 k¢) and
WEAF (660 kc). The antenna may be
made a bit longer, say, six feet or so, if
needed to bolster up low-frequency tun-

ing, but selectivity checked up to deter-
mine whether the antenna is too long.

The stabilization method outlined
should be applied when the antenna is the
very one you intend to keep in operation,
say six feet, because decreasing the an-
tenna length decreases the r-f resistance,
or lengthening the antenna increases the
resistance, another verification of the fact
that short antenna make for high
selectivity.

It may not be possible to maintain so-
called 10 kc selectivity all over the dial.
In the first instance, 10 kc selectivity has
no significance. The expression states
nothing about the input delivered to the
antenna by the two stations 10 kc apart
that are being compared, and the practical
selectivity will of course depend very
largely on these values of input. 1If
a strong local is to be compared to a
medium-strong DX station, it would be
possible to enjoy reception from the DX
station, although not without some show
of interference (not much) from the local.
The tested example was that of WOR,
710 ke, compared to WLW, 700 ke. It
was easy to enjoy and fully understand
the WLW program, but there was a back-
ground sound suggesting that WLW was
not the only station on the air, and in-
deed it wasn’t, for there was WOR going
strong, only 10 kc away. Many supers
having ten tubes do no better.

The selectivity may not be constant.
If the stabilization is properly done the
greatest selectivity may be expected in
the middle of the band, roughly, from
800 to 1,100 kc, with somewhat less at the
two ends, less at the high-frequency end
because regeneration, of which there will
be some present, does not quite nullify
the natural increase in tuned-circuit re-
sistance with frequency, and less selectivi-
ty at the low end because the regenerative
action becomes practically nothing.

Realities from Experience

These facts are set forth as realities de-
termined from a receiver actually built
and tested and providing what the author
considers quite satisfactory reception from
all viewpoints. The only additional sug-
gestion he would make is that some might
want to replace the potentiometer with
fixed resistors, and may do so by measur-
ing the resistance between arm and one
extreme, and between arm and the other
extreme, with the potentiometer complete-
ly disconnected from circuit, and then in-
troducing the necessary fixed values of
resistance to replace the potentiometer
network.  This is particularly apropos
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since the chassis may have no provision
for retention of the stabilization potenti-
ometer.

The potentiometer farther to the right
is the one used for volume control, the
screen voltage on the first and second r-f
tubes being varied. This method is ac-
ceptable with the type of tubes shown in
the 8-tube set, because the potential dif-
ference between screen and cathode is
maintained practically constant, owing to
the current change effected by the screen
voltage change. The same applies to the
58 and 57 tubes, which may replace the
6D6 and 6C6 at 2.5-volt heater feed, the
driver being a 56

It is necessary to have the volume con
trol ahead of the detector so that the
detector will not be overloaded. Of course
the detector could be so treated that on
the loudest local signal it did not over-
load, but then the sensitivity would be
reduced, and tone would be injured, be-
cause there would not be enough signal
on any save reception of loudest locals to
buck the bias sufficiently, hence there
would Dbe too much operation near the
cutoff end of the plate current character
1stic.

Key to Detector Overload

The values imprinted may be taken as
recommended, for satisfactory reception
under any conditions, save the severest.
Where some local or locals are very, very
strong; the negative bias may be lifted a
bit by putting a resistance of 1,000 to
2,000 ohms between detector cathode and
the cathode of the r-f tube ahead of de-
tector, and running a bypassing condenser
from detector cathode to ground. This
condenser may have practically any value,
say, 0.05 mfd. as minimum. “The reason
a small value is practical is that there is
audio regeneration in the circuit.

Detector overload is evidenced by tun-
ing in the strong station at two points
close together, practically silence in be-
tween. Increase the resistance between
the two cathodes until this trouble is
stopped. Cross-modulation will not be
present, since the first tube’s bias is high.

The diagram of the 8-tube set repre-
sents a few improvements over the dia-
gram printed in the December 29th issue,
including now the simplified stabilization,
method, some more B filtration, by adding
an 8 mfd. condenser and a resistor in the
detector plate circuit, and giving the de-
tector screen a better voltaging condition
for quality detection.

By the way, the quality is particularly
good for a pentode output. "The push

(Continued on next page)
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Wave Velocity Varies Much
New Finding Upsets Established Technique

D URING the early days the term of
wavelength, in meters, was quite com-
monly heard. Since it was a fundamental
unit, no discussion of radio was possible
without its mention. However, as time
went on and the science became more
clearly understood, the term wavelength
soon was recognized as inidequate and
misleading. This was so since wavelength
could not be actually measured in physical
Also it was
quite dependent on the velocity of the
radio wave, which varies between fairly
Qg_e limits. Besides, absolute wavelength
erences had no significance unless the
wavelengths between which the difference
existed were expressed numerically.

On the other hand, the frequency of
the rapid radio-frequency oscillations were
readily measurable and controllable aFd
the term frequency soon displaced the
term wavelength.

The No. 1 Formula of Radio

It is conceivable that the wavelength
of a radio wave is more readily visualized
than its frequency and so it 1s that this
term was used at first in preference to
frequency. Since wavelength and fre-
quncy are reciprocal units, one or the
other could be used for the purpose and
the simplicity of visualization of wave-
length caused its general adoption. But,
as has been indicated above, later devel-
opments have shown the inadvisability of
using this term.

The reciprocal relationship between

By A. F. Lee

wavelength and frequency is such that
the wavelength is equal to the velocity of
the radio wave divided by the frequency.
Or, to put it in terms of a formula:

XA =

This is quite a simple formula on its
face and is the number one formula in
radio. Though it contains but three fac-
tors, one of them is difficult to appreciate.
That is the velocity of the radio wave.
Many have been the attempts to measure
the velocity of a radio wave and for a
long time it was accepted as being 186,-
000 miles per second, or 300,000,000 meters
per second. But, the inevitability of prog-
ress doomed this ‘value as incorrect and
subsequent measurements of greater accu-
racy revealed this velocity value to be in
the region of 184,000 miles per second
or 299,820,000 meters per second. It can
thus be seen that tables of wavelength-
frequency conversions on the basis of
300,000,000 meters/second were inaccurate
and that they were in need of revision
upon the basis of this new velocity figure.
This wholesale change indicated very viv-
idly that the term wavelength was not
at all satisfactory.

Velocity Found to Vary

Now we come to the new year of 1935
and we find that this table is again inac-
curate. For, at a recent meeting of the
American Association for the Advance-

ment of Science, in Pittsburgh, Pa,
Dr. Harlan T. Stetson announced that
he has measured the velocity of radio
waves and has found that sometimes radio
waves vary greatly in their velocity even
to the extent of half the former accepted
figure, or 93,000 miles per second. What
an unheaval this causes in our wavelength
technique. More clearly does the treach-
ery of wavelength shine forth. It can no
longer be trusted to give us a clear pic-
ture of a radio wave, and so we should
discard it now. Frequency should now be
used to depict the resonance characteris-
tics of a radio wave.

Geographical Upset, Too

Dr. Stetson further states that he be-
lieves this changing feature of a radio
wave's velocity to be due to the fact
the nearer the path of the radio waves to
the earth’s north magnetic pole, the more
will the wave be retarded in its speed.
Since the electro-magnetic wave’s velocity
depends upon the electronic density of the
conducting medium, it is believed that
conditions in the earth’s ionosphere are
materially affected by the pattern of the
earth’s magnetic field.

Though this new announcement by Dr.
Stetson affects radio quite seriously, it
does not stop there. Our understanding
as to how wide the Atlantic Ocean is and
as to just where the various cities on our
earth are located with respect to each
other becomes almost as uncertain as in
the days of Columbus.

How to Improve Low-Note Response

(Continued from preceding page)

pull stage is unusual, in that the screen
grid tubes are used in Class AB-1, as
pentodes. The usual case is that of such
tubes such as triodes, but far more will
be taken out this way, in quantity of
sound, and of course sensitivity is an
important consideration, and thus ably
aided. The plate voltage measured be-
tween cathode and B plus after the choke
through which all B current flows should
not be less than 300 volts. Actually, 350
volts were used. The negative bias will
run around 40 to 50 volts, and may be
adjusted by biasing resistor change, un-
til the low-note response is strongest in
the speaker.

An easy way to get a desirable low note
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for this test is to return the grid of the
first r-f tube to one side of the heater
instead of to ground, and then hear the
hum in the speaker. Alteration of the
bias for is thereupon performed until the
hum is heard loudest, within some reason-
ably low limit of bias, say, not less than
30 volts, although the upper limit may be
determined exclusively on response, and
without regard to C voltage. This method
is simply the application of practically
the only way that one can attain im-
proved matching between output and a
given load (the speaker transformer), and
consists of alteration of the a-c resistance
of the output to a point where greatest
low-note energy transfer is established.
This frequency is selected because in the
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low-note region the greatest speaker slug-
gishness may be expected, hence the test
is made in a manner to bring out the
most pronounced difference.

The value of 730 ohms for push-pull
biasing was not selected not because it is
the same as the value recommended for
the same output tubes in Class AB, but
because the previous test was made,
which determined the selection. The
speaker transformer was rated as one
with 5,000 ohms primary load, plate to
plate, but observations indicate that the
ohms load must have been somewhat
higher. However, the test allows for
matching of the tubes to speakers of quite
different ohms load output ratings and
nften spares a replacement.
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Here is an all-wave six-tube superheterodyne. Consnderlng the broadcast band, the 8-tube tuned-radio-frequency
. circuit, page 9, is more sensitive than the above.
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New Tube Designations
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A digit, consisting of a letter, is used to designate the size and type of
base shell of tubes in the new set of standards approved by a committee

of Radio Manufacturers Association.

The eight different types of bases

are thus accommodated to this standard as shown in the illustration.
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The designation selected concerning the number of pins is of course a

number, used as a suffix. Thus we have, as shown in the illustration,

four-pin, five-pin bases, etc., and the angular disposition thereof within

the specified diameters. Selection of right socket is simplified, where dif-

ferent type tubes having the same number of pins but requiring different
diameters for pin assembly are concerned.

(Continued from preceding page)
that has to be duplicated by other man-
ufacturers for retention of consistency,
due to the peculiarly precarious condi-
tion of the tube industry in point of
standards.

“End Letters” Important

The adoption of a simple set of stand-
ards therefore was considered advisable,
in that the designations would reveal con-
siderable about the tube, other than the
full details of purpose of the tube itself.

Numerical designation of the pins, not
changed by the new proposals, is most
important to most persons who wire sets
and experiment with tubes generally, so
that the elements may be allocated by
their numbers, as well as the socket re-
quirements being revealed.

However, there are some instances
where the number of holes does not re-
veal the desired information, as at least
two different types of sockets are re-
quired for different tubes having the
same number of pins. For instance, the
99 and the 80, the 59 and the 2A7. In
such instances the base designation added
to the pin information gives the principal
data for socket selection.

It is but a step from numerical desig-
nations for pin positions to alphabetical
designations for given pin locations. Thus
if a tube has five pins the first digit is 5.
The socket required is found in the next
digit, a letter. So 5A acquires signifi-
cance. However, the five pins may be
disposed exactly the same, yet the pur-
poses differ. Hence the “end letter”
clears up this point. The arrangement
for the 56 would be: 1, heater; 2, plate;
3, grid; 4, cathode; 5, heater. The ar-
rangement for the 35 would be: 1, heater:
2, plate; 3, screen; 4, cathode; 5, heater
(no number for overhead grid). The
end letter distinguishes these two: A for
the 56, E for the 35. So for the first
time there will be purpose disclosure as
to elements in the tube designations, SAA,
SAE, etc.

How Much on Five Tubes?

Can anything much be obtained from
five tubes, especially as one of the five
is the rectifier? The answer is yes. For
details see constructional article in next
week’s issue of a five-tube superhetero-
dyne, bandspread, beat-frequency receiver.
The issue will be dated January 19th.—
Advt.

Bone Conduction Device

for Hearing Made by W. E.

A bone conduction type of receiver has
been added to the hearing aid equipment
produced by the Western Electric Company
and designed by Bell Telephone Labora-
tories. The entire receiver weighs slightly
over half an ounce and is 11/16 inches
wide, 1-5/16 inches long and a maximum
of 9/16 inches deep. The case is made of
phenol plastic material.

The receiver, worn just back of the ear
against the mastoid process, has been de-
signed to give a large area of contact with
the head at that point. The contour of the
contact surface is based upon scores of im-
pressions taken from different heads.

The receiver employs an armature fixed
to the contact surface and a bi-polar magnet
of high efficiency. As the magnetic field
fluctuates with the flow of current through
the microphone, the inertia of the magnet
causes the receiver to vibrate and the con-
tact surface transmits the vibrations to the
bones of the head. The vibrations are picked
up directly by the cochlea of the inner ear,
thus by-passing certain organs of hearing
through which sound normally enters. In
cases where these organs have been impaired
by illness or accident, the bone conduction
receiver is of particular assistance. In other
instances of impaired hearing, it has the

WwWWW americanradiohistorv com

advantage of leaving the ear open to func-
tion together with the receiver.

The bone conduction receiver transmits
virtually the entire audible range of sound.
It fits onto a tiny plug at the end of the
transmission cord and can be used inter-
chaqgeably with the air conduction type of
receiver.

MORE JERSEY POLICE RADIO

The police activities of the city of Jer-
sey City, N. J., are to be materially en-
hanced by new licenses to operate twelve
mobile transmitter units with a power of
414 watts on the frequencies, 30100, 33100,
37100, 40100, 86000 to 400000, and 401000
and above. By this means their police
radio cars may be equipped with trans-
mitters in addition to receivers.
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The Comparison of Receivers

Overall Measurements of Sensitivity Form a
Definite Comparative Figure

N all the measurements of the various

aspects of radio receivers, the aim is
ultimately to obtain a characteristic which
is representative of the behavior of the
entire set. Such an ultimate measure-
ment is the most important of all the
analyses that can be made of a receiver.
At the same time this investigation is the
most difficult of the many tests that may
be applied to a receiver in a determina-
tion of its qualities and quantities. The
difficulty is incurred by the fact that the
output quantities are practically always
very large compared to the input quan-
tittes. This involves the danger of the
slightest form of coupling between these
stages introduced by the measuring equip-
ment which will tend to alter the behavior
of the receiver.

Since the early days of radio, receiver
performance has always been a moot
point. Many a fan has stated that his
receiver would do such and such—state-
ments that have had as much foundation
in fact as the most ficticious of fiction.
The only really acceptable quantitative
statements as regarded receiver perform-
ance that were made were based upon
actual measurement of this performance.

Not a Cumulative Matter

All early attempts to obtain the over-
all characteristics of a receiver made use
of the assumption that the overall per-
formance could be designated in terms
of the product of the performances of
the separate parts of the equipment. If
it were assumed that this were true, the
problem would be simple. However, it is
an unfortunate fact that the effects duc
to the input impedance of an amplifier
stage and due to various forms of re-
generation render this assumption unjus-
tifilable except in the very simplest cases.

Because the frequency at the antenna
end of a receiver is quite different from
the frequency at the output end, and be-
cause of the large stop-up ratio and the
regenerative effects, no form of substitu-
tion, bridge or comparison method is ad-
missible. It is accordingly necessary that
the input be supplied with an art1ﬁc1ally
generated signal, the form of which |
identical with the actual signals w1th
which the receiver might be supplied un-
der ordinary conditions of usage. The
relatively large output must be measured
by a method which in no way disturbs
the normal operating functions of the re-
ceiver.

Input Voltage Methods

In the performance of this investigation
the problem of applying a known voltage
to the antenna stage of the receiver may
he solved in any one of four ways that
have been compiled by the Radio Re-
search Board of the Department of Scien-
tific and Industrial Research, London,
England:

(1) By inducing the known voltage into
the main tuning inductance while per-
mitting this inductance to act as the sec-
ondary circuit of a known mutual induc-
tance, and in which the primary current
is known.

(2) By passing a known current
through a condenser of known value
which forms part of the tuning capacity.

By H. F. Traymore

(3) By inserting a small non-inductive
resistance or a small known inductance
in series with the tuned circuit, carrying
a known current, by which means a
known voltage is applied.

(4) By using a current transformer and
potentiometer such as a Dye transformer,
or an attenuator having known proper-
ties.

It is further stated that the first of these
methods has been used to some extent
and that it involves the measurement of
a mutual inductance of large amount at
radio frequencies. Since it is not easily
possible to obtain this information with
any accuracy, this method becomes un-
satisfactory from this aspect. Another
difficulty is incurred by the fact that the
tuning circuit of the receiver must always
include, or consist of, this secondary cir-
cuit of the calibrated mutual inductance.
Accordingly, this method becomes inap-
plicable as a general method of testing
receivers in which the tuned circuit forms
part of the complete receiver.

Output Range Limited

The second method utilizes a condenser
in the tuning circuit. The size of this
condenser is dictated by the frequency
range of the receiver and since the vol-
tage that is introduced into the set can
be controlled only by the current passing
through this condenser, the possible range
of input voltage is limited. For the small-
est measurable radio frequency current,
the size of this condenser must be quite
large in order that the voltage developed
across it be of the suitable amount.

In the third method, a small resistance
or inductance is inserted into the tuned
circuit of the receiver whereby the known
voltage may be impressed upon the cir-
cuit. This method has been adopted to
a greater extent than the previous meth-
ods due to its greater applicability and its
comparative freedom from frequency
limitations. Small non-inductance re-
sistances can be made within fairly wide
limits with a good degree of accuracy
and together with a reasonable range of
current, so the method becomes applicable
to most practical cases. This method,
which has given the most consistent re-
sults, adopts the potentiometer idea for
feeding the input circuit with a known
voltage, while measurement of the out-
put of the set is accomplished through a
vacuu mtube voltmeter.

A radio-frequency voltage that is mod-
ulated at a percentage that is known, by
a known audio frequency, is supplied to
the input potentiometer. The aspects of
this voltage at the output end are then
measured to determine the effect upon it
as it passed through the various stages
of the receiver.

In this analysis it is imperative that the
direct magnetic and electric fields from
the oscillator be very carefully screened
in order that unwanted effects be not in-
troduced. This will involve screening of
the leads even up to the potentiometer
itself. Uteually this procedure is further
protected by means of its practice in a
completely shielded room. It is also im-
portant that the amplifier be shielded to
prevent induction from unknown soudces.
Refinements in this measurement are de-
pendent upon the perfection of these
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screens and nothing very far from com-
plete shielding will be found worth-while.
In the best design, even the potentiometer
itself is shielded. This takes the form of
a straight resistance wire with a concen-
tric return, by means of which complete
shielding 1s available. If the resistance
wire is tapped at various points, known
voltages of various amounts may be ob-
tained. At very high frequencies, it is
important that the current through the
potentiometer wire be measured at a
point as near to the tapping point as pos-
sible, from which it would appear that
this apparatus has an upper frequency
limitation.

Another precaution involves the con-
nection of amplifier filaments. It should
be stated here that if these filaments are
connected to the junction of the poten-
tiometer resistance wire, and the concen-
tric return, the batteries will be virtually
at ground potential, which condition is
required for normal operation of the re-
ceiver. It is quite important that this
condition be adhered to, since the capaci-
ties to earth might otherwise be such as
to modify the receiver’s performance. If
the amplification in the receiver is very
large, the length of even a short piece of
resistance wire becomes too great and it
1s then necessary to replace this wire by
a copper wire whose inductance may be
computed. A. W. Hull has succeeded in
producing such arrangements for ampli-
fications up to 2,000.000 at a frequency
of 1000 kc.

Current Reduction

The fourth method makes use of some
means of reducing the current applied to
the input potentiometer by a known
amount. The current transformer de-
signed by D. W. Dye is suitable for this
purpose. The method involves a current
transformer in conjunction with a poten-
tiometer to obtain small known voltages
at radio frequencies. By suitably design-
ing the iron path of the transformer, the
ratio is accurate at these frequencies, pro-
vided the resistance load across the sec-
ondary obeys certain conditions A cur-
rent reduction of 100:1 is easily obtained
by this instrument and by suitable turn
ratios, a large range of voltage can be
given with a limited primary current
range.

Efforts to ascertain the dependability
of the various methods outlined above
have indicated that the last two methods
are most likely to yield consistent results.

In the adaptation of these methods to
actual practice, it has been found that
the factors that limit accuracy are:

(1) It is quite impossible to measure
the effective impedance of the input po-
tentiometer. Accordingly, this value has
to be conjectured theoretically. How-
ever, the possibilities of error in this de-
termination are small.

(2) It is difficult to measure the current
existing in the potentiometer at very high
radio frequencies. At present, a non-con-
tact thermo-junction ammeter is used, and
the assumption is made that its direct
current calibration is valid at all frequen-
cies. A better method of measuring the
very high frequency currents would na-
turally improve the accuracy of measure-
ments at such freauencies.
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New Plant De Luxe at WOR

50,000-Watt Transmitter About to Take Air

WITH the soundproof building com-
pleted, sixty per cent of the antenna
installed and eight per cent of the
transformers ready for use, WOR’s giant
50,000-watt transmitter now being erected
in the East Rahway section of Carteret,
N. J, will be ready for use in a few
days. Installation of power apparatus in
the basement and completion of the set-
ting up of transmitter panels on the
main floor is practically all that remains
to be done.

It is expected that the new station,
which is housed in a windowless build-
ing, soundproof and waterproof, will be
the last word in construction. It will in-
clude every station improvement that has
been developed by the Bell Laboratories.
The cost of the plant will exceed
$200,000.

The principal transmitter, which will
broadcast programs sent by special tele-
phone wires from the New York and
Newark studios, is completely instalied.
Later a special short-wave transmitter
will Dbe installed, especially capable of
sending to or receiving from Europe and
South America.

Theories Get a Jolt

Many innovations have been planned-—
innovations to prove or disprove theories
or sophistries that have cropped up since
broadcasting began. These have to do
with the' effects of high-frequency radia-
tion on atmospheric conditions. Appara-
tus will be installed to keep complete
records of humidity and rainfall on the
transmitter site, as well as in the sur-
rounding area, over a long period of
time, to make possible an adequate com-
parison with the available records for the
country.

It is pointed out. that while little
credence is given the arguments advanced
in periods of unusual weather conditions
that broadcasting causes droughts or
cloudbursts depending upon which the
complaint or amateur theorist has been
suffering from, no tabulations have been
made over extended periods to provide
bases for refutation.

An Agricultural Experiment

Personnel at the transmitter will be
periodically weighed .and will be exam-
ined as to eyesight and hearing with

By G. W. Johnstone

a view to determining the effects of high-
irequency radiation.

Plans have been discussed with faculty
members of the New Jersey College of
Agriculture to study the effects on plant
growth as well as plant and animal para-
sites. The area under the antenna sys-
tem is to be planted with decorative and
edible plants.

Similar crops are to sown outside the
influence of the radiation and will be
given exactly the same treatment. This
will be in the nature of an experiment
to determine i there are any Dbeneficial
effects.

The transmitter building when all in-
stallations are completed will house not
only the 50,000-watt transmitter but also
the present 5,000-watt unit now Dbeing
heard from Kearny, which will be used
as an auxiliary. In addition there will
be the set that will flash radio beacons
of warning to airplanes flying in the
vicinity and a short wave transmitter.

The antenna system consists of twin
towers, 385 feet high and some 750 feet
apart. Nearly 40 miles of copper wire
forming the ground system have been
placed in trenches and covered with
earth. One of the towers is located in
Woodridge and the other in Carteret.

WOR'’s holdings amount- to 35 acres.

$12,000 Worth of Tubes

Everything in the way of power about
the plant will be on a dual basis, auto-
matically connected so that if one fails
the other goes into operation instantly.
This insures no delay from power fail-
ures, such as was recently occasioned
when a ship’s anchor tore a cable apart
in the river near the present transmitter.
There are two main power supply cables,
each carrying 4,150 volts. One emanates
from Carteret the other from Rahway.
If the Public Service Carteret line should
go dead the Rahway line will instantly
be switched into service.

The main transmitter itself will have
$12,000 worth of vacuum tubes cooled by
a water circulatory system. Though
somewhat similar to tubes used in re-
ceiving sets, each tube costs $300 to
$450 more.

Eight radio experts will be stationed
in the control room at all times, all of
them behind glass partitions.

There are no windows in the transmit-
ter building and in addition to being
scientifically illuminated, it will have the
latest in air conditioning systems. Other
scientific equipment will be “cold” cook-
ing; that is the engineers will be able
to place an egg in a high frequency field
and “boil” it to the queen’s taste. Elec
tric stoves will be available for those
who will take their meals in the more
prosaic manner. Moisture creates havoc
in transmitter plants and to avoid any
possibility of trouble from this sort, the
building has extra thick walls with four
inches of rock wool, a sound deadening
material, as additional factors of safety.

Tri-Vertical Array

Broadcasts that have heretofore orig-
inated at Newark under the auspices of
Rutgers University or the New Jersey
College of Agriculture will be put on
the air from Carteret where a studio de
signed especially for broadcasts from that
point has been counstructed.

Visiting will be permitted at the plant
when broadcasting starts, which station
executives believe will be some time in
January.

WOR’s antenna system embodies lat-
test engineering principles for getting
maximum efficiency in coverage. Al-
though in appearance, it is like the con-
ventional antenna having two towers, a
“flat top” section and a lead-in, this in
reality 1s an array of three vertical an-
tennas which concentrate the signal in
the areas where good coverage is essen-
tial and decrease it toward the ocean and
the sparsely populated areas in the op-
posite direction. Engineered into this
arrangement is the new and efficient con-
centric transmission line and a novel set
of antenna coupling units.

Novel Features

Having studios at both Newark and
New York, WOR is equipped with dup-
licate station speech input equipment
which is composed of the latest high qual-
ity Western Electric apparatus and which
incorporates elaborate and novel control
features. It has a tremendous advantage
in that the two channels are interchange-
able and this means that WOR will have
a spare speech input channel in the event
trouhble develops on one.

10,000,000-Volt Crash
Now ‘““Voice” of W2XAF

Schenectady, N. Y.

The most powerful voice in the world
made its radio debut when W2XAF, the
experimental short-wave station of the
General Electric Company, took the air
with a new signature. The “voice” was
that of 10,000,000 volts of artificial light-
ning. It will sing three crashing bars
at the beginning and end of every short-
wave broadcast hereafter, signifying that
Schenectady, where the late Charles P.
Steinmetz competed with nature by man-
ufacturing his own thunderbolts, is on
the air.

Although the high-voltage laboratories
of General Electric are now located at
Pittsfield, Mass., Schenectady with its
research laboratory is still the focal point
of the company’s scientific endeavors, and

it was thought fitting that the ‘“voice of
electricity” should in the future greet
short-wave radio listeners who think they
have heard about every conceivable kind
of theme song. Therefore the character-
istic crash of the recorded high-voltage
arc will announce W2XAF in Australia,
Little America, South America, and other
far-flung listening points.

Subscribers! Important!

Note subscription expiration date on
wrapper containing your copy of RADIO
WORLD. If nearing expiration date,
please send in renewal so that you will
not miss any copies. Subscription Dept.
RADIO WORLD, 145 W, 45th St., New
York City.
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A THOUGHT FOR THE WEEK
OBODY EVER HAS HAD TO
APOLOGIZE FOR JOHN McCOR-

MACK. This tenor with the richly Irish
voice and the equally rich Irish manner has
always made good on any program to which
he has lent his name. That was fine news
when NBC told a willing public that Mr.
McCormack would start a new series of
broadcasts over WJZ. Therd’s one thing
that the music world and that cven larger
world of listeners-in seem always to re-
member—Mr. McCormack never attempts
anything he cannot do superlatively well,
never cheapens himself or his art by doing
anything thal is open to criticism of those
who believe in good taste, and never, never
by any chance forgets that he is a native-
born Irishman, no matter in what language
he may think or sing.

It’s good to know that John McCormack
still sings true to the scale and gives promise
of delighting his great public for vears and
Vears to come.
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Push-Pull Quality Detection
Hams Can Receive Cleaner Signal by Symmetry

By L. J. Woodman
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A novel arrangement of three tubes produces this circuit which contains a push-pull regenerative detector.

country various ingenious schemes

have been applied to the equipment in
use by the individual owners. These in-
novations have included the simplest one-
tube receivers to the largest 1,000-watt
transmitters that some hams proudly
boast. The range of these brain-children
is great and their description is interest-
ing to the extent that they serve to show
little innovations that form the basis of
more important developments from which
the radio industry’s marvelous growth is
sprung.

One such scheme is depicted in the
sketch. Even a casual glance will reveal
that this is nothing more than a regener-
ative push-pull detector circuit with one
stage of orthodox transformer coupled

IN the more than 50,000 hams in the

audio amplification, However, such a
scheme is not in use at any location that
has revealed its presence for publishing.
Accordingly, it shall be assumed to be a
new scheme that some intrepid hams may
try. Perhaps it posseses some kinks that
are not generally appreciated.

It is widely understood that a push-
pull circuit will not transmit the even
frequency harmonics that may be present
in its internal circuit to an output circuit.
Accordingly, one attribute of this design
is readily seen. Also, the power capacity
of our detector circuit becomes quite large
in comparison to the ordinary one tube
detector generally used heretofore.

This results in a receiver that is quite
capable of taking care of itself when
subjected to radio signals of great in-

tensity. Further, the use of the ’30 type
tube allows the equipment to be made
portable, with its attendant increasing of
the receiving scope.

Ordinarily, a three-tube receiver in the
past has comprised a detector and a two-
stage audio amplifier which successfully
operated a loud speaker.

Here it is suggested that one stage of
audio amplification be given up so that
the detector may be composed of two
tubes in push-pull. Though some audio
volume is lost in this process, the quality
equipment in quality is such that we are
not taking a backward step. It is believed
that this suggestion offers interesting pos-
sibilities which can be fruitful of valuable
results in the hands of the inquisitive
minded.

Right

It is characteristic of the dynatron, and
all other so-called relaxation oscillators,
that stability is poor. This is a fact in-
deed, although the dynatron has been de-
scribed in the technical press of the
amateur field as very stable. This incor-
rent report no doubt was due to some-
thing printed in Circular 74 of the Bureau
of Standards, where it was reported, as
a piece of praise for the vacuum tube in
general as an oscillator, that a constancy
of a certain high order could be main-
tained, and a dynatron circuit was shown.
The conditions for the attainment of this
constancy were that the terminal voltages
be kept absolutely constant during the
period of test. Then the measured accu-
racy was something of the order of 1

part in 1,000,000

This was merely the recording of an
experimental fact, and the technique of
the Bureau of Standards on experimental
facts is beyond question. However, the
report was made some ten years ago.
Anybody not reading closely what was
reported in Circular 74 regarding the con-
stancy of a tube oscillator easily could be
misled. One could be tempted to say per-
haps that the frequency stability of the
dynatron oscillator was something re-
markable, which is about what has been
said. But the conclusion is due to the
interpretation and not to the plain read-
ing of the Circular. The interpretation on
which the false conclusion is based is that
when the terminal voltages are kept con-
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View of Stability

stant the generator is stable.

That does not fit in with the definition
of frequency staility at all. In practice
it is almost impractical to maintain the
terminal voltages constant over periods of
use. Therefore in practice is it almost
impossible to institute a stable oscillator ?
By no means. Any oscillator can be sta-
bilized, even a dynatron, relaxation gas-
tube oscillator or multivibrator. Stabili-
zation means introducing some means of
maintaining the frequency relatively con-
stant despite wide fluctuations in the ter-
minal woltages, and the very method of
measuring the frequency stability consists
of purposely altering these terminal volt-
ages and then noting the difference in
the generated frequencies. °
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Example of a total harmonic analyzing system.
Auditory Perspective 3 on the dial, and have this come in at
WHAT IS this new-fangled gadget 98 or so on the next coil. If you have no

calied “audio perspective” that I heard
about recently?—P. L.

Auditory perspective involves the spa-
tial aspects of the reproduction of sound
and as such finds little application in the
ham game as constituted at present. To
understand this gadget more vividly, let
us consider the broadcasting of an or-
chestra. Usually this is done by means
of one microphone at the transmitting
end and one loudspeaker at the receiver
end. By such means it is not possible to
tell on which side of the transmitting stu-
dio the string section or the brass section
may be. This may seem to be a useless
attribute of the broadcast. But it should
he realized that perspective in sound is
quite as valuable as perspective in sight.
And so it is desirable in a fine sound sys-
tem to reproduce this perspective, en-
abling the auditor to be able to sense
the violins on one side of the room and
the brass on the other. This is especially
useful in the broadcast of dramatic plays
where action is involved. By this means.
it is possible to reproduce a moving sound
and thus add reality to the receiver’s out-
put. Now that we appreciate the utility
of auditory perspective, it can be stated
briefly that this is accomplished by the
use of several microphones at the trans-
mitter in different locations in the studio
and an equal amount of loudspeakers at
the receiver spaced in like arrangement.
This will also involve several transmitting
and receiving channels of equal number
with the microphones and speakers. By
this method it is possible to convev the
illusion of moving sound to produce
“auditory perspective.”

% *

*

Short-Wave Coils

WILL YOU PLEASE give me some
help on the cut-and-try method of wind-
ing short-wave coils, so that there will
be a little overlap? As a matter of fact.
I find that some commercial coils I have
provide too much overlap, therefore I do
not get quite to the highest frequency
desired, although using a commercially-
rated condenser of the capacity intended
for such coils.—P. W. D.

Take the lowest-frequency coil as ex-
ample, and remove enough turns from
the secondary until the lowest frequency
desired to be received. say, 1,600 ke, is
tuned in at around 98 on a dial that in-
creases numerically with decrease in fre-
quency. Then ascertain the frequency
struck near the opposite end, say. at 2 or

means of measuring, then duplicate the
set, and, adjusting the largest coil as di-
rected, put the second largest coil in the
other set, with duplicate condenser used,
and adjust the secondary until the fre-
cuency generated by the first set, when
oscillating at 2 or 3 degrees setting, is
registered, in the later set at 98 on the
dial. Then put the second coil into the
original set and the third coil into the
new set, and repeat the process. In this
way the overlap will be practically on a
capacity basis, which is all right, since
the frequency overlap becomes greater
with ascending frequency orders, which it
should. Moreover, as you suggest, you
will be able to reach a higher frequency
than formerly, in fact, the new extreme
may be surprisingly higher than the old
one. The practice is well worth follow-
ing. Also a single tuning curve for one
band will practically apply to the three
other short-wave bands, requiring only
the multiplication of the low-ifrequency
scale by factors experience will disclose.
* 3 *

Audio Harmonic Measurement

I HEAR A LOT of talk and read a lot
of texts about the harmonics of an audio
system and 1 would greatly appreciate a
short exposition of a method of measur-
ing them—0O. L. C.

There are several ways of determining
the harmonic content, but perhaps the
simplest one to apply is the indirect or
comparative method, whereby an audio
oscillator is used for the generation of a
particular frequency, a low-pass filter is
connected to the oscillator to let that fre-
quency of oscillation through, but sup-
press higher frequencies, that is, har-
monics, and the influenced voltage is put
into a vacuum tube. The output circuit
of this vacuum tube should be such as to
be as free as possible of frequency dis-
crimination, which would require a very
high inductance choke, Ch in the diagram,
a high capacity C, and a meter A. sensi-
tive to alternating current. The load re-
sistor is that recommended for the plate
load of the tube for the voltage operating
conditions and is found in charts of tube
characteristics. This resistor should be
non-inductive. The current meter is in-
cluded to enable computation of the out-
put power under operating conditions,
which would be valuable when treating of
power tubes. The nower is I’R, where
I* is the square of the current read, and
R is the resistance of the load. For cer-
tain power levels for output tubes the
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harmonic distortion permissible is stated,
i.e., usually 5 per cent. and in some spe-
cial instances (45's Class AB or 2A3J's
Class AB) 2 per cent. A voltage-measur-
ing device is connected across the load
resistor, and may be a vacuum tube volt-
meter or other static voltmeter. Two
measurements are made: (1) of the volt-
age across R when the low-pass filter is
cut out, so that the harmonics are put in,
as well as fundamental; (2), when the
filter is cut in, so that only the voltage
due to the fundamental is measured. The
difference is the total harmonic distor-
tion. This method does not enable dis-
tinguishing the intensities of the various
harmonics, but special filters could be in-
troduced to permit only certain harmonics,
one harmonic at a time, to get into the
tube, znd to be measured alone. The fun-
damental then would be suppressed, too.
until it alone is to be measured.
* * *

Philco High-Fidelity Set

THE ANALYSIS of the high-fidelity
receiver described in the December 1st,
1934, issue of Rapro WoRrLD causes nie to
ask some questions regarding this re-
ceiver. I should like to know the func-
tions of the antenna transformer, the
band-pass filter, the special type of i-f
transformer; whether the second detector
is at all biased: and the functioning of
the tone control circuit—H. H.

The antenna transformer and the band-
pass filter in the Philco set are one and
the same thing. The constants have been
specially designed so that optimum se-
lectivity and fidelity characteristics are
obtained. This band-pass filter is con-
stituted of the first three coils and the
first two sections of the ganged con-
denser. This arrangement creates a de-
sign that gives a sharp cut-off rather than
a gradual one. The i-f transformers are
designed to function the same way and
it has been found that the three-coil ar-
rangement does this well. If you will
refer to the voltage table at the bottom
of the article you will note that the volt-
age between cathode and ground for the
second detector is zero, in other words,
there is no cathode bias on this tube.
The tone control circuit comprises a fan-
shaved switch blade that shorts out an
entire section of resistor-condenser com-
binations in one position and places a
.03 mfd. condenser in series with this
combination in another position. In a
third position the arrangement is con-
nected in the circuit intact. If you will
follow through the three positions that
are possible for this fan blade switch,
you can easily see the combinations oh-

tainable.
£k k

Audio Coupling

WHAT IS the advantage of resistance-
coupled push-pull over transformer coup-
ling? How can sound perspective be
sent and received? When will television
make its advent on a national scale?—
A.H L.

A discussion of different audio coup-
lings appeared in Rapio WorLp for De-
cember 29, 1934. Regarding the specific
case vou mention, it might be stated that
the feature of resistance coupling is the
quality obtainable from this system,
whereas the transformer coupling gives
a bigger step-up with less quality. There-
fore, you have to choose between quan-
tity and quality. Sound perspective or
“auditory perspective,” involves the so-
called third dimension in sound. By its
use it is possible to tell direction from
which a sound ariginates. For example,
let us consider the broadcasting of a
scene where an automobile is moving
and the sound of its exhaust is audible,
as it passes by. In an ordinary broad-
cast, using one microphone at the trans-
mitter and one loudspeaker at the re-
ceiver, no marked effect of special rela-

(Continued on mnext page)
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These Voltages for RCA
Communication Receiver

The following voltages are 110rmal at
the tube sockets when the receiver is op-
erating at 115 volts a-c line, with no in-
coming r-f signal, with the volume and
sensitivity controls at “maximum” (both
turned fully clockwise), and with the auto-
matic volume control switch turned to the
“on” position. Such voltages, of course,
were measured with  high-resistance
meters. If low-resistance meters are used
in checking, therefore, allowances must be
made for meter-current drain.

RADIO WORLD 19
Cathode to Screen Grid Plate to Plate
Tube Ground to Ground Ground Current Heater
(Volts) (Volts) (Volts) (M. A) Volts
6D6 (R-F Amplifier)... 6.0 105 265 9. 6.3
6A7 (1st Detector)..... 6.0 105 265 3.5 6.3
6A7 (Oscillator)........ — — 220 4.5 6.3
6D6 (I-F Amplifier).... 6.0 105 265 9.0 6.3
6D6 (Beat Oscillator).. — 50* 40* — 6.3
6B7 (2nd Detector).. .. 3.0 50 90* 0.7 6.3
41 (Ouput)............. 16.5 265 245 300 6.3
80 (Rectifier).......... — 690 70.0 30
(r-m-s) lotal

Plate to Plate

*Difficult to measure—Calculated from 265 Volts (+B).

(Continued from preceding page)

tion is evident. On the other hand, when
three microphones, three channels, and
three loudspeakers are used, as is the
case in auditory perspective, the listéner
can actually feel that the automobile 1s
moving from one side of the room to
the other. Thus, realism is added to the
program. As has been intimated, this
process involves the use of several micro-
phones, and a like number of transmit-
ting channels and receiving loudspeakers.
Otherwise, the technique is the same as
for ordinary broadcasts. Television
transmission requires a broad band of
frequencies. Since the only available
space that has this requisite range is in
the ultra-short wave region, it is prob-
able that television will be transmitted on
those waves when it becomes a practical-
itv. However, these waves have a dis-
tance range that is limited to local areas
and so for television to become national
in scope, it is necessaary that the chain
system be used. This will involve tele-
phone transmission lines of high quality
with the requisite frequency range. Since
such lines are still in process of develop-
ment, this constitutes one retarding force
for the national broadcasting of television
programs. It is further claimed by the
television interests that the public can-
not afford to purchase television equip-
ment at this time because of the depres-
sion and because of the necessarily high
cost of such apparatus when first intro-
duced. It is a difficult matter to fore-
cast the debut of television since these
two serious objections are part of many
other deterring influences that are at
work to dclay television’s national scale.
But—to give you some definite answer,
we would say television ought to be fairly
widely accepted within 5 vears—and that
is a fairly wild guess, hi!

* * ®

Some Causes of Hum
PLEASE STATE some sources of hum
in an a-c receiver.—L.C.V.
Interaction between power supply and
audio transformer or amplifier.
Long grid and plate leads.
A-c wires are not twisted or adequately
neutralized for stray external fields.
Faulty rectifier tube.
Faulty radio tubes.
Speaker too close to the set.
Faulty power supply condensers.
Shorted or grounded choke.
Undersized choke.
Loose laminations in power transformer,
Loose laminations in filter choke.
* % *

The 864 Tube

I SHOULD LIKE to use the 864 tube
in a condenser microphone ampiifier that
I am building but cannot find the technical
data on this tube. Please indicate these
points—N. A. S.

Filament: 1.1 volts, 0.25 amperes

Plate: 90 volts, 25 m.a. at —4.5 volts

grid bias

Plate resistance: 15,500 ohms

Amplification factor: 6.6

Maximum length: 4 inches

Maximum diameter: 1 3-16 inches.

In addition to these points, it is quite

important to realize that the 864 tube is
especially suited for performance in places
that require a tube to be free from micro-
phonic disturbances, since it is designed so
that it is free from this defect. On this
count, the 864 has the edge over other
tubes for condenser head amplifiers. The
commercial forms of condenser micro-
phone pre-amplifiers have taken this [act
into account since their design includes

the 864.

HAMMARLUND MANUAL

The 1935 edition of the Hammarlund
Short-Wave Manual makes its bow, re-
plete with dope on the construction of
short-wave receiving sets. The full con-
structional details with photographs are
given for twelve short-wave receivers and
power packs.

A perusal of these instructional articles
reveals that the ham with the lean pocket-
book has been the subject of the manual
editor’s thought. This can be appreciated
from the fact that the receivers consist
of two one-tube sets, seven two-tube sets,
and two three-tube sers. Surely among
such an array of simple receivers any one
may find a suitable subject for his he-
ginning efforts.

Among these sets there appear in con-
secutive order: (1) Boy Scout’s Short
\Wave Receiver with the 30 type tube; (2)
Sporting Twin, two-tube regenerative out-
fit with 30 and 33 tubes: (3) Dragnet,
two-tube regenerator with 34 and 19
tubes: (4) Argonaut, two-tuber with 30
type tubes; (5) power pack for s-w sets

using the 80 tube; (6) Gainer, two tuber,
6D6 and 76; (7) Ham A-C Set, two 58's
and one 56; (8) Five-Meter Set, Using
two 37’s and one 38; (9) Doerle with two
30 tubes; (10) the Pentaflex, with one
6A7; (11) the Dual Regenerator. with a
32 and a 33, and (12) the ARRL Ham,
with a 30 and a 33.

R. A. Hutchins, of Auburn, Wash., re-
ports that he is very much interested in
the treasure seeker described in Rapro
WorLp of December 1, 1934. His interest
is incurred by the fact that he has a
great deal of experience in this sort of
endeavor and is at present engaged in
discovering the whereabouts of a buried
cache of about $10,000. Based upon his
experiences in this field, Mr. Hutchins
gives a few pointers that should be of
mterest to our treasure seeker readers.

“The one trouble with these machines is
that they do not have the capacity for
very great depth and also the buzz that
I get in my phones seems to creep and
so far I have not been able to keep it
tuned down to a correct degree where in
my experience I find that it produces best
results, that is, most sensitive, but the
creeping hinders the efficiency of the ma-
chine, which is supposed to attract to
about 20 feet. . . . Now, your machine
looks as if it may be capable of attract-
ing to quite a depth.”

The device outlined in the December
Ist issue did not use a buzzer modulator,
and also provided for good depth plumb-
ng.
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THE AMATEUR ORACLE

Address Questions Concerning Amateur Regulations and

Technique to M. K. Kunins (W2DPS), Technical Editor,
Radio World, 145 West 45th Street, New York, N. Y.

Effect of Antenna Spacing

IT IS MY intention to erect two vertical
antenna wires for the purpose of directional
transmission. I understand that these wires
should be one half wavelength long but am
not completely clear on the point of spacing
of these two wires. Please advise—M. B, C.

The sketch on this page shows the effect
of various spacings of the antenna wires. For
best directivity, you will notice that the wires
shuuld be spaced one half wavelength apart.
This will result in a figure 8 pattern that
will give maximum radiation along one axis
and zero radiation at the axis that is at right
angles to this direction,

* B %

Wire Sizes

HOW MANY TURNS per inch of coil
are obtainable with the following wire
sizes when insulated with enamel: 8, 10,
12, 14, 16, 18, and 20?—M. N. C,

The number of turns per linear inch of
coil that can be had from the various wire
sizes you indicate are tabulated below:

No. 8 7.7
No. 10 9.6
No. 12 12.1
No. 14 15.2
No. 16 19.1
No. 18 239
No. 20 30.1
« % »

Pronunciation of Unit

HOW IS THE term “mho” pro-
nounced?—H. G.

In some quarters, this unit of con-
ductance is pronounced: reciprocal ohm
and, it is believed, represents the classical
pronounciation. However, the vast ma-
jority of radio enthusiasts pronounce this
term similar to moe, and so we infer that
that is the pronunciation.

* * *

Greater Meter Range

HOW MAY THE range of an a-c
voltmeter be extended?—N. V. C.

An a-c voltmeter’s range may be ex-
tended in the same fashion that the range
of a d-c instrument is enhanced, by means
of a series resistance. However, in the
a-c case, it is essential that this resistance
be non-inductive. Since these meters are
usually used at power frequencies only,
the skin effect resistance may be ne-

glected.
* * *

Quasi-Optical Waves
WHY ARE THE very short waves

Z Antennas
spaced & wavelength

=

{

called the "quasi-optical” range?— O.
M. N.

The wavelengths below about ten
meters behave in a fashion similar to
light waves in that they apparently only
travel in straight lines and thus do not
return to the earth. They do not bend
around the earth like the longer waves
do. Since they thus behave like light,
which is treated by the science of optics,

these waves have been labelled the
“quasi-optical” rays.
_‘ * *
Schrot Effect

; WI—I{,IAT IS THE Schrot Effect?—
Considerable experimental work has
been devoted to the determination of the
Schrot or shot effect or voltage that is
produced across a tuned circuit in the
plate circuit of a single stage amplifier
when no input is applied. This effect
produces a noise in the circuit that repre-
sents one constituent of the background
noise in a receiving circuit. It has been
theorized that it is caused by the in-
dividual electrons that are shot off the
filament or cathode in a vacuum tube.
Owing to the fundamental physical nature
of the Schrot effect, the method has been
used to determine the electromagnetic
value of the charge on an electron, it be-
ing claimed that if sufficient care is taken,
this method rivals the former standard
method of measuring this quantity. This
effect, in company with several others,
limits the minimum of noise that a set
may be designed to maintain.
x® * *

Fringe Howl

WHAT IS FRINGE how! and how
is it corrected?—M. N.

Fringe howl is a terrific audio dis-
turbance that is set up when a tube goes
into or out of oscillation. This condition
may sometimes be improved by adjusting
the antenna or plate by-pass condensers.
A more effective remedy, however, usual-
ly is had by shunting the detector plate
output impedance with a high resistance
on the order of 100,000 ohms or higher.

* * =

Best Receiver

WHICH TYPE OF receiver is best'
for short waves amatewr reception?—
F.D. N

There is considerable controversy as to
the better type of receiver among the
super-heterodyne or regenerative types.

Z Antennas
spaced § wavelength

Z2-Antennas
Spaced 1 warelenglh

There are many who swear by the mod-
ern superheterodyne while many others
boost the regenerative receiver. There is
much to be said for both types. Where
a single receiver is required to cover both
the short wave and broadcast bands, the
super-heterodyne is decidedly superior be-
cause of its better selectivity in the broad-
cast band. For short wave work only,
both types of receivers are about equally
as well when properly designed and in-
stalled. Among those that build their
own, however, the regenerative type is
more popular because of its lower cost.
It is less costly to build and to maintain,
and it is more readily understood by the
novice. Its selectivity is not as great as
for the superheterodyne but it is ample
for most locations.
* *® 3

Pentode Properties

WHAT ARE THE essential properties
of the pentode tube?—B. X. S.

The pentode is a tube that has the
essential properties of the four element
tube except that it has an additional elec-
trode for minimizing the secondary emis-
sion effects. It possesses a high voltage
factor, a high impedance and a high mu-
tual conductance. The kink in the nor-
mal characteristic of a tetrode, due to
secondary emission from the anode is
eliminated by an additional screen that is
earthed through the center point of the
cathode and is physically located between
the plate and the tetrode screen. It tends
to prevent secondary emission from plate
to tetrode screen.

It is claimed that the pentode can re-
place an ordinary amplification stage and
the output stage if the output load is de-
signed to suit the high internal impedance
of the tube. Better output stage per-
formance can thus be obtained. How-
ever, great care must be taken over the
input lead connections since the high am-
plification factor gives a large input im-
pedance which thrown as a load on the
preceding stage may nullify the advan-
tages obtained by the use ot the pentode.

* * *

Drilling Glass

WHAT IS the most effective way of
drilling a hole in glass, including an
enumeration of the tools involved? 1 de-
sire to put a hole in a pane to bring a
leadin through.—L. C. O'B.

For drilling glass you’ll need a drill
into the chuck of which you insert a
three-cornered file that has been ground
down to a very sharpt point at the end.
For the lubrication, some turpentine is
necessary. When the location of the hole
has been decided upon, start drilling with
medium pressure. It is imperative that
the glass be placed on an absolutely level
bench with no dirt or grit between the
work and the bench, since these will in-
duce an uneven stress which will break
the glass. Drops of turpentine should be
periodically applied to the hole which im-
proves the biting ability of the file and
also seems to soften the glass so that its
fragility is minimized. °

Z-Antennas
spaced 2 warelengths

Four patterns of radiation depending on antenna spacing.

www americanradiohistorv com
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1934 A RECORD
AS 3,000,000
SETS ARE SOLD

The beginning of the fifteenth year
of radio-broadcasting finds the ‘‘era of
ether” entrenched so deeply in all the
ramifications of modern life that few
pause to realize that it was only on No-
vember 2, 1920, that the opening of the
first station started a movement which
has revolutionized the thought and ac-
tion of the entire world. Tn its develop-
ment, the production an& distribution of
radio-receiving sets have founded an in-
dustry, the rapid progress of which is
without parallel in contemporary com-
mercial achievements. Even from the
last few years of economic difficulties the
industry has emerged with the interest in
its products at a new high pitch, manu-
facturers having proven their versatility
and resourcefulness by rising above the
adverse circumstances encountered.

During 1934 there was an almost unin-
terrupted month-to-month gain in sales,
with demand impervious to the usual
period of Summer dullness, due to the ex-
tended popularity of automobile and port-
able sets.

The introduction of the all-wave set at
a price within the reach of the multi-
tude has been one of the outstanding
contributions to the new peak levels set
by distribution.

Stations Fare Well

Broadcasting stations also have fur-
nished bolstering support to the wider
use of the radio, as never in the his-
tory of the industry have programs of
such comprehensive variety and recog-
nized quality been provided to hold the
listeners’ interest at all hours of the day
and night and to bring additional fol-
lowers into the growing “audience of
the air.”

Although all previous records were
outdistanced during 1934, current indica-
tions reveal a stronger uptrend of de-
mand during the first quarter of 1935,
with some new peaks to be established
during the last six months of that year,
according to a survey of the radio in-
dustry, which has just been completed by
Dun & Bradstreet, Inc.

In spite of the encouraging progress
made during the first six months of the
current year, the increase in sales has
been abrupt since the new models were
displayed early in the Fall. In the com-
parison with the totals for the corres-
ponding period of 1933, losses were re-
ported in no parts of the country, while
the increases ranged from 25 to 100 per
cent. The cheaper sets have been bought
freely, but the proportion is not so large
as it was last season, as there has been
a decided shift to the higher-priced all-
wave sets during the last three months.:

5,000,000-Set Year

Based on the returns for elapsed eleven:
months it is estimated that sales for the;
country, as a whole, average 40 per cent
larger than for the comparative period of
1933. This would bring total sales for
1934 around 5,350,000 sets, as compared
with the previous peak of 4,438,000 units
set down for 1929.

From 60 to 65 per cent of the units|
sold represented replacements, which isi
about the same ratio as in 1933, as new
enthusiasts are being added dailv to thel
countrv’s radio audience. Considerablej

Victor and Radiotron
United in RCA Mfg. Co.

Consolidation of RCA Radiotron Com-
pany with the RCA Victor Company,
the single organizafion to be known as
the RCA Manufacturing Company, Inc.,
has been expected. It entails no changes
in any of the sales, advertising or man-
agement policies of either of the two
former companies, nor anv change what-
ever in the products or trademarks here-
tofore used, according to E. T. Cunning-
ham, president of the new RCA Manu-
facturing Company.

“The formation of the new company
1s the final step in the process of central-
1zation which has Leen going on for more
than a year in the interests of greater
operating economy and efficiency,” Mr.
Cunningham said. “As in the past, the
RCA Victor Division and the RCA
Radiotron Division will operate inde-
pendently of each other as their different
problems warrant. The separate sales or-
ganizations and advertising programs will
be maintained. The RCA Victor, the
RCA Radiotron, the RCA Photophone
and other widely-known RCA trademarks
which have through the years accumulat-
ed a vast amount of public good-will and
acceptance will continue to bhe featured
in the new company's advertising and
labelling. RCA Victor products will con-
tinue to be developed and manufactured
at Radio Headquarters, in Camden, N. J ;
and RCA tubes will continue to be de-
veloped and manufactured in the Harri-
son, N, J.

Mr. Cunningham also made public the
complete list of board of directors and
officers of the new company, as follows:

David Sarnoff, chairman of the board;
E. T. Cunningham, president and di-
rector; G. K. Throckmorton, executive
vice-president and director; W. R. G.
Baker, vice-president in charge of the
RCA Victor Division and director; J. C.
Warner, vice-president in charge of the
RCA Radiotron Division and director;
Gen. James G. Harbord, director; M. H.
Aylesworth, director; Edward M. Harden,
director; DeWitt Millhauser, director;
Frederick Straus, director; James R.
Sheffield, director; Cornelius N. Bliss, di-
rector; E. J. Nally, director.

Lawrence B. Morris has been appointed
vice-president and general counsel of the
RCA Manufacturing Company; J. D.
Cook, treasurer; P. G. McCollum, comp-
troller; F. H. Corregan, secretary; J. wW.
Burnison, vice-president in charge of
manufacturing for the RCA Victor Di-
vision; J. M. Smith, vice-president in
charge of manufacturing for the RCA
Radiotron Division; Maj. J. T. Clement,
vice-president in charge of the Washing-
ton, D. C, office; F. S. Kane, assistant
secretary; David Macay, assistant secre-
tary; C. B. Meyers, assistant secretary;
E. F. Haines, assistant treasurer; F, J.
Troup, assistant treasurer and assistant
secretary.

RCA and Cunningham tube setups have
for some time been combined.

Britishers’ French Station
Aims Air Ads to Isle

The Imperial Broadcasting Corporation
of London, with offices in the R.C.A.
Building, intends to establish an Ameri-
can type broadcasting station in France
50 miles across the Channel from Eng-
land and use the same programs for ad-
vertising as used in America by means
of transcriptions, as there is no commer-
cial broadcasting permitted from British
stations. The company will offer the
services of the station, “Radio Norman-
die,” in France, to American advertisers.
Many American advertisers have alreadv
used this station, including the Philco
Radio Co.

The Imperial Broadcasting Corporation
either owns or represents twelve radio
stations in France, Spain and Jugoslavia.

The officers of the company are
Leonard F. Plugge, of London, president;
Frank Lamping. vice-president and resi-
dent manager.

RCA Considers New Set-up

for Its Capital Structure

Gen. J. G. Harbord and David Sarnoff,
chalrmar} and president, respectively, of
the Radio Corporation of America, stated
that a readjustment of the capital struc-
ture of the Radio Corporation has from
time to time been discussed informally
with the Board of Directors. At their re-
quest a Committee of the Board has re-
cently been studying the subject more ac-
tively.

A plan is expected to be presented to
the Board for early consideration. Any
proposal would be submitted to the stock-
holders.

ASSIGNMENTS

ALAN RADIO CORP., 80 Cortlandt St.,, N. Y.
City, retail dealer in radio; assigned to Mortimer
H. Goodmen, 300 Madison Ave., attorney, and
Sydney A. Weinstock, 414 E. 52nd St.

STRAND STORES CORP., 146 Second Ave.,, N. Y.
City. retail and wholesale radios and auto sup-
plies, hardware, .etc., assigned to Samuel P. Adel-
man, 1121 Morrison Ave

replacement business has been received
from agricultural districts, where sales
had been few more than three years, own-
ers now turning in their old sets for the
new all-wave models. The many pay-offs
during the year, which gave consumers
money which had been considered lost,
the higher prices for cotton, tobacco and
the general run of farm products, which
placed more cash in agricultural districts
than in five years, and the steadier trend
of employment have permitted deferred
desires for radio ownership to be satis-
fied to the freest extent possible since
1929,

Wider Interest in Broadcasts

The increased hours of leisure, the per-
fection of the all-wave receivers, and es-
pecially the improvement and extension
of broadcasting programs have been re-
spousible for the unprecendented expan-

www americanradiohistorv com

sion which interest in the radio has at-
tained this year. Unquestioned proof of
the growing popularity of this form of
entertainment and instruction is provided
by the record sums of money being spent
for time on the major networks of the
country.

In October, the highest sales in broad-
cast history were reached at $4,527,000,
a gain of 59.0 per cent over the 1933
comparative figures, and 49.1 per cent
higher than in October, 1932. "For the
ten months of 1934, these sales amounted
to $33,780,000, or 388 per cent ahead of
the 1933 comparative figures, and 2.2 per
cent tn excess of the 1932 total, which
represented the all-time high. This in-
crease has enabled some of the broad-
casting companies to declare extra djvi-
dends, while others are planning to take
care of accumulated dividends, as profits
now generally have replaced the losses
of 1932 and a part of 1933,
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‘Station

By Alice Remsen

Sparks

LISTEN FOR THE NEW ONES

HERE is a new programm which

sounds very attractive on the NBC-
WEAF networks, each day except Sat
urday and Sunday, at noon. It is a serial
dramatization of a wife’s struggle to hold
her hushand’s love against the attraction
of his young and pretty stenographer.
“The Story of Mary Marlin” is written
by Jane Crusinberry and sponsored by
the Kleenex Company. Joan Blaine plays
the title role. . . . Another new program
over the same network is “Sugar and
Bunny,” personated by Aleen Bronson
and Jay Victor, each Tuesday and Thurs-
day at 5:30 p.m. Miss Bronson plays a
dizzy but very-much-in-love young bride,
and Victor plays the flustered but equal-
ty-in-love bridegroom. Many comedy
situations result from the adventures of
these voung honeymooners. . . . Strange
as it may seem, the orchestra conductor
of those Lady Peel “Bee” Lillie broad-
casts is named Lee Perrin. Evidently
Her Ladyship decided she needed a dash
of Worcester Sauce to complete the pro-
gram. Mr. Perrin provides it very nicely;
if you don’t believe e, tune in on WJ34
Friday nights at 9:00 p.m. . . . Fred Al-
len has renewed his contract with the
ristol-Myers Company and is continuing
his Town Hall Tonight broadcasts each
Wednesday at 9:00 p.m. NBC-WEAF.
He celebrated the event with—of all
things!—an amateur night countest. Is
there no end to these things. Ernest
Cutting certainly started something when
lie put on his “Air-Breaks.”. . . Malcolm
LaPrade is back before the microphone
in a new series of Cook’s Travelogues.
Mr. LaPrade is always an interesting
speaker, and listeners with wanderlust
may be highly entertained by this gifted
lecturer each Sunday at 5:30 p.m. over
an NBC-WJZ network. . . .

ELSIE JANIS GIGGLED

Elsie Janis passed her first announcing
test easily. Heard her do one of the
evening news broadcasts recently. She
sounded okay, but giggled here and there.
. . . Boake Carter, news commentator.
who first rose to nationwide prominence
through broadcasting news of the Lind-
bergh kidnapping, will continue his pres-
ent series of five broadcasts weekly over
an enlarged WABC-Columbia network
under a new long-time contract, which
went into effect on New Year’s Day.
As in the past, Carter will be heard from
Monday to Friday inclusive, at 7:45 p.m.
under the sponsorship of the Philco
Radio and Television Corporation. This
is his third year for the same sponsor.. ..
Rosaline Green has added another laurel
to the feminine radio contingent. She is
the new mistress of ceremonies for the
“Hour of Charm,” which is featuring
radio’s first all-girl vocal and instrumental
ensemble, over a WABC-Columbia net-
work each Thursday at 8:00 pm. .. .
Julia Sanderson and Frank Crumit, with
Jack Shilkret’s Orchestra, are now in
their fifth year for the General Baking
Company. Originally heard on Friday
mornings back in 1931, they switched to
the Sunday tea-time period in 1933, and
they are still warbling their way through
your loud speaker at 5:30 each Sunday
over the WABC-Columbia network. . . .

EVERETT MARSHALL WINS IT

Another contract renewal has been won
by Everett Marshall for his current
“Broadway Varieties.” Marshall. who is
also featured in the Broadway Revue,

‘Calling All Stars,” will continue in his
role of actor, singer and master of cere-
monies. He will still be supported by a
mixed chorus, Elizabeth Lenox, contralto.
and Victor Arden’s Orchestra. Each
Wednesday at 8:30 p.m. WABC-
Columpbia. . . . “Easy Aces” returned to
the air after a holidayv rest. This pro-
gram is now to be heard every Monday,
Tuesday, Wednesday and Thursday at
3.45 p.m. sponsored by the Wyeth Chem-
ical Company. WABC-Columbia. . . .
The Fred Waring program. heard each
Thursday at 9:30 over the Columbia net-
work, has been extended to a full hour,
still under the Ford Dealers sponsorship.
... And speaking of Ford, his Sunday
evening hour, featuring the Ford Sym-
phony Orchestra and Chorus, has been
moved to a new time; henceforth it will
be heard over the Columbia network each
Sunday at 9:00 pm. . . . Heard the op-
ening show of the new “Open House’
series with Donald Novis and Vera Van.
Warren Hull was master of ceremonies
and Freddy Martin presided over the or-
chestra. A very entertaining half-hour
of nonchalant chatter and popular music.
Sundays at 5:00 p.m. over the WABC-
Columbia network under the sponsorship
of Vicks. . . . The Mills Brothers are be-
ing heard over the air-waves again with
the Bing Crosby show each Tuesdav at
9:00 p.m. fromm KHJ, the Columbia outlet
in Los Angeles. . . . And now, over Sta-
tion WOR you can hear that old favorite,
Singing Sam, the Barbasol Man. but only
once a week, on Fridays, at 9:45 p.m.
The broadcasts will emanate from WLW
in Cincinnati, and will also he heard over
Station WGN, in Chicago. This will be
good news for a great many of Harry
I'rankel’s (Singing Sam) fans including
myself. . . .

WLW IN THE NEWS

The old Crosley Follies, on which 1
appeared many times during my stav in
Cincy, may also be heard over WOR
on Tuesday nights at 8:30, with Bill
Stoess conducting. . . . And I also un-
derstand that the Flying Dutchman, an-
other WLW standby, has been sold com-
mercially, but will be heard just locally,
I believe. . . . “The Life of Mary Soth-
ern,” another WLW production, very
popular in the Mid-West, has grown to
network proportions and so is now heard
over the Mutual Broadcasting Svstem, of
which WOR is the New York outlet;
Monday to Friday, inclusive, at 4:45 p.m.
... 1 am very sorry to announce the
death of Edward J. Powell, one of
WOR'’s most brilliant and popular pro-
duction men. He was ill for six weeks
of acute uremic poisoning. Ed was only
thirty-one years old, a graduate of Yale,
and a clever actor and stage manager.
A very able and most likeable chap. . . .
Station WBNR, of Memphis, Tennessee,
is a new outlet for the WMCA-ABS
network. This station will be supplied
with sixteen hours of program service
from Ne wYork. Still another station
to be linked with this up-and-coming net-
work is WJAY of Cleveland, which will
take daily program service. And the
twenty-fourth member of the WMCA-
ABS network is KARK, of Little Rock,
Arkansas, known as the Arkansas Farmer
Station. Not so very long ago it was
thought by many people in and out of
the radio business, that another network
would not be practical. How mistaken
they were is proven. by two new net-
works—the ABS and the MBS. The more
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WORTH THINKING OVER

€¢ 7 HE FIRST NEW THING IN
TEN YEARS OF RADI(Q” is the
way the announcement of Ray Perkins’ latest
over-the-air activities reads. Mr. Perkins,
whom we adwmire much and whose idea of
comedy is whimsical rather than strong-
armed, must adwmit that a sponsored an-
nouncement of that kind is rather hard on
any eniertainer, stage, radio or otherwise.
Feen-A4-Mint, whatever that is (we’ll find
out some night for, in spite of the initial an-
nouncement, we continue to like Mr. Per-
kins since writing the opeming paragraph),
announces that My. Perkins is “the worid’s
funniest Master of Ceremonies.”  That
sponsor evidently insists that 1ts lead
comedian must be funny cven if it takes all
the superiatives in Mr. Websier's most popu-
lar volume.

the merrier as competition is the life of
trade, radio artists will profit thereby....
An international authority on beauty, for-
mer adviser on cosmetics to the leading
film companies in Hollywood, V. E.
Meadows, who is also a lecturer and
writer, is now being heard thrice weekly
over the WMCA-ABS network in a series
of programis known as the Meadows
Beauty [Forum,; Monday, Wednesday and
Friday, 1:30 pan. . . .

STUDIO NOTES

Giovanni Martinelli, the operatic tenor,
wears large, funny-looking hats with high
crowns. They’re made of castoro, and
designed for him in ltaly. . . . Speaking
of hats, Ed Wynn’s father has never got
over the fact that Ed went on the stage
instead of taking up his father’s business
--making hats. . . . Beatrice Lillie is not
only a clever comedienne, but a good
shot also; slie never passes a shooting
gallery without popping off a few rounds
of ammunition. . . . Francis Langford is
in Hollywood where she will take part
in a new film, “Vogues of 1935.”. . . It
is Kay Thompson who heads that latest
addition to the Waring broadcast, the
Girls Glee Club. . . . Harry Von Zell
collects calendars. . . . The WOR en-
gineers won the annual basketball game
from that station’s musicians this year:
the score was twenty to eighteen—pretty
good battle at that! . .. The favorite
rood of Anthony Trini is hot dogs and
beer! . . . Madame Schumann-Heink is
beginning her fifty-eighth year of sing-
ing before the public. . . . It’s good news
that Marjorie Hannon is starring in her
own series; she’s a sweet girl. . . . The
father of Jane Froman is mayor of
Columbia, Mo. . . . Arthur Hale has de
ctded to keep that tinv mustache. . . .
Tito Guizar has been signed to star in a
movie entitled. "“Adios, Argentina.”. . .
H. V. Kaltenborn has spoken over twen-
ty-one ditferent stations in eleven dif-
ferent countries.

Tube Voltage Chart

REGARDING the RCA Communication
type receiver, diagram and text found in
the January 5th issue, can you supply the
d-c voltage datar—F. L.

The tabulation at top of page 19 con-
tains the information.

% ok %
Space Charge Detector

IS IT advisable to substitute space-
charge detector hookup for more con-
ventional type?—C. L.

No. Advantages are scarce. Easy over-
load often takes place. If it were better
there would be more use of the space-
charge detector.

* * *
Tube Brightness
IS IT NECESSARY to see the tube
light before it is safe to assume oscilla-
tion?—F. C.

HMiumination of the tube by the filament
or heater has no connection with presence
or absence of oscillation.
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ACCURATE (
Fixed Mica Condensers | New Signal Generator Free

Capacities measured on a bridge.

1,000-VOLT RATING with $6 (One Year) Subscription

0.0025 mfd... 12¢|0.0808 mfd... 13c|0.0004 mfd... 15¢c

0.002 mfd... 12c|0.0007 mfd... 13c{0.0003 mfd... 15¢ .

0.0015 mfd... 12c(0.0006 mfd... 13c(0.0002 mfd... 15¢ NOW for the first time The

0.0009 mfd... 13c0.0005 mfd... 15¢ 0.:001b:nfd... 15¢ you can get a wired and

Any six of above, 60c; any 12 of above, $1.10. : h > r
tested Signal Generator scription is a serviceable

Any assortment permitted. o .
free as a premium with instrument, of durable

ACCURATE a $6 subscription for and accurate constru}s-
the

Signal Generator
offered as a premium
with a one - year sub-

Radio World (52 issues, tion, and enables
PIGTAIL RESISTO Rs one each week). Imagine peaking pf intermediate
getting Radio World for @ {)’%‘;‘éigg‘tes’ f?:qrecricl:i :SS
7 = . a L T .
1,-WATT RATING a year, and also a splen' NN Moreover, short - wave

did Signal Generator! 20

. d N bef h frequencies can be de-
Bridge Measure ever before have we  The Signal Generator, termined.  Determina-
9c| 4,000 ohms. . 10c|40,000 ohms.. 1lc o c SHCTOUS T PRE-6, has practically tions in frequencies in
9¢| 5.000 ohms.. 10c/50,000 ohms.. 1lc offer as this. Moreover, straight - frequency - line  kilocycles and wave-
Sc| 6,000 ohms..wcgg,ggg oms..llc the offer is revocable tuning. It works on 90- lengths in meters are
o ,7;:8‘33 2222 1 e ey 185 without notice. So you'd 125 volts, a.c. or dc., and made by use of this

better act now. is modulated on a.c. splendid instrument.

| SCALE READS DIRECTLY IN FREQUENCIES
AND WAVELENGTHS

ANY experimenters and service men want a really good Signal Generator that serves their
purposes abundantly and that costs little. Here it is. Model PRE-6 Signal Generator is
| given free with a one.year subscription for Rapro WorLp, a most amazing offer, nothing
like it ever having been made before in the radio field. And this generator is obtainable in no

9¢c| 9,000 ohms.. 10¢|.
. 9¢|10,000 ohms.. 10c -
9¢ /12,000 ohms.. 11c|-
1,000 ohms.. 10c|15,000 ohms.. 11c|*
1,560 ohms.. 10c/17,000 ohms.. 1lc|"
2,000 ohms.. 10c|20,000 ohms.. 1lc|’
2,500 ohms.. 10c 25,000 ohms. . 11c|y,
3,000 ohms.. 10(:|30,000 ohms.. 1lc
3,500 chms.. 10c 35,000 ohms.. llcl

Any six of above resistors, 50c; any 12 resistors, 90c.

Each condenser and each resistor is OIS GeE
The (T d librated d The scale reads directly in frequencies of the fundamental (109 to 200 ke, with bars 1 ke
specially tested and calibrated, and a per- apart), and wavelengths of the fundamental (2,700 to 1,500 meters, with bars 10 meters apart).
sonally written notation of the resistance Besides the intermediate frequencies on the fundamental scale, others are on the scale on the next
or capacity value is furnished. We pay t;]er from t.olz. including the .follpwirl:gtimprintted t:gice:hﬂl)(o, 450, 46h5 tind :hSO khc Tlhe reasondfqr
M these imprints appearing twice 1S that an automatic checl -up on whether € chnannel measure 1s
pos.tage S.?ndmg 0111; thesehcondeqsers .0111' tuned exactly to the right i.f. is obtained, when using harmonics, for there is a response in the
resistors if you remit purchase price wit receiver channel when the generator is turned to one and then another of these two points. Hence
order. | no harmonic confusion is possible. Also, 250 and 260 kc are imprinted once on the second tier,

for no confusion can result, as second harmonics are used.

DIRECT RADIO CO. GUARANTEED ACCURACY IS 19

145 W. 45th Street’ New York’ N' Y. HE upper tier, at the edge, is 109-200 ke, the lower corresponding tier at the edge is for wave-
lengths. One inside tier has the registrations for the populur intermediate frequencies not
St on the fundamental. The other inside scale reads 0-180, so that any odd frequency one i
interested in may be recorded elsewhere in respect to a calibration in degrees of a semi-circle.

The 335 dial scale is used.

COMBINING THE TECHNI- The guaranteed ac::iuralcy is 1 Dber cent. Th(;s is’rﬁh“keddtwmlebin adprecision laboratory. The

accuracy is not changed when a tube is inserted. e wired, calibrated, tested Signal Generator

] CAL AND EDUCATIONAL is supplied less tube. All you have to do is to insert a 30 tube and start making precision
o o g measurements.

by R&e:gngNgyEguc‘},L{?el:éé?:' o‘;dlég‘i Send $6.00 for one-year subscription, and ask for PRE-6. Present subscribers may renew

1 on this basis. Shipping weight, 3 Ibs. Enclose postage if prepaid shipment is desired. It's cheaper.

Third Annual Assembly of the National Ad:

visory Council on Radio and Education.$2.50 . .
Foundation Unit for this Signal Generator can be obtained by

“EDUCATIONAL BROADCASTING.” A sending $3 for six-months subscription (26 issues, one each week).
Bibliography by Robert Lingel. The best 4]l The Foundation Unit consists of frequency-calibrated scale, two ||V
| and most complete on the subject....$1.50 escutcheons, knob, coil, tuning condenser, and wiring diagram.

“A DECADE OF RADIO ADVERTIS- Order PRE-3. Shipping weight, 1 1b.

ING,” by Herman S. Hettinger. From

ST (9 AL B i e Seco0os U0 RADIO WORLD, 145 West 45th Street, New York, N. Y.
Book Dept., RADIO WORLD OUT WEEKLY — 15¢c a copy at News-stands.

145 West 45th Street
s TR A o T e e S S T S
—_

BAND SPREAD RECEIVER AND PACK EFFICIENT BOOSTER

A large number of short-
wave enthusiasts like the
separate tuner and power
pack. This method we have
developed with bandspread
tuning. The five-tube outfit
covers 15 to 20C meters and
provides most exceptional
results.

The wired chassis, with front
panel, with coils,

less the five tubes. $10'00
Power pack, wired,

less tube ........... 4'98

Five tubes and 5.25

The pertormance of any shart-wave recelver

| it i speaker ............ can be improved by using the Supertone

Complete kit, with tubes, B(:osze{_.h 1\;)0 wéirmlg :h:;{mes requlreed in tkl)e

. 2 set. e oaster ha. own Ower g ¥

The Supertone Bandspread Receiver speaker and 18.00 for 90-1Z5 volt a.c. or d.c. operation. Reduces

is a five-tube set, 15 to 200 meters, and diagram ............ image interference to a minimum.

requires a power pack. There are three Wired Booster, with plug-in coils
8 ™fd. condensers in the pack’s filter, for 15-200 meters, hinged-top

also husky B chokes. DIRECT RADIO COMPANY cabinet (less tube's) ............ $8'95

T tubes f i
All Supertone products are labora- 145 WEST 45TH STREET R 61‘)";)9‘“‘9"“"“’0"'3 1.95
tory-tested and come up to highest New York, N. Y. Booster kit, complete, less 7.95

engineering requirements. tubes| ©oy: Na®e e o v s T
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LEOTONE 11”7 Permanent Magnet Dy-
namic, supplied with any output trans-

{07 1y R R $6.95
Farrand 11 Inductor Dynamic Speaker... $2.75
Atwater - Kent 97 Magnetic Speaker

Chassic I e e el - i o Ll - Boooaa $1.29

Stromberg - Carlson
Chassis

Atwater-Kent El Magnetic Unit...........

Magnetic  Speaker .
1

' SPECIALS YOU MUST NOT MISS

| MICAMOLD RMA COLOR-CODED FIXED CONDENSERS |

‘ in following capacities: .001; .0015; .002; .0001; .0002;
Tube base short-wave coils—set of 4............

Dubilier Shielded 2 mfd. condenser........ 19¢ ’
RCA Victor Brunswick Pick-up Heads,
left or right side attachment.... ........ 1.35 ‘
High-Frequency Section-wound 452mh RF
chokes  puiyaeiieimTe e §ur e id andes mbi b 19¢
Hammarlund Double IF Trimming Con-
densers, isolontite base.... ceiiiaee.. 17c
S0-watt xmitting sockets................... 6% |
Freid-Eisman variometers ................. 49¢
And Last But Not Least |
.00025; .0003; 00035 ................. 6 for 25¢
New York City

i LEOTONE RADIO CO. 63 Dey St.

WIDE SELECTION |

of PREMIUMS with
SUBSCRIPTIONS

OFFER A—Free with $1.00
8 weeks.

OFFER B—Free with $1.50
13 weeks.

OFFER C—Free with $3.00
26 weeks.

OFFER D—Free with $6.00
52 weeks.

subscription,
subscription,
subscription,

subscription,

coiLs |

Aerial eliminator. Dispenses with necessity of an gerial
erection. Order P-1400, Offer A.

Police thriller short-wave adapter Plugs into set for police
calls. For '27 detectors only. Order P-1402. Offer B.

S{lver-Marshall output transpower, 1 to 1 ratio for single-
sided cireuit, magnetic speaker, Order P-1403. Offer B.

Silver-Marshall output transformer, push-pull pentode
(7,000 ohm load) to 8-ohm secondary. Order P-1403.
Offer B.

Kit of three doubly-tuned, aluminum-shielded, 175 ke.
i-f transformers. Order P-1408. Offer D.

Set of four 6-prong plug-in oils, 200-15 meters, for use
with 0.00014 mfd. Three windings. Order P-1428.

er C.
Pow"r transformélr42{sq)r 5-tubecset (2.5v., 5v., b-v), &0
. O P- . er C.
s o 8-tube set (2.5v, 5v., h-v.}, 90 ma.

Power transformer for
Order P-1429. Offer D

| CONDENSERS |

Three-gang 0.00014 mfd. tuning
waves, Order P 1031, Offer C.

Selection of 15 fixed mica moulded condensers, .0001 mfd.
to .001 mfd. State capacities and quantities. Order
P-1415. Offer B.

Hammarlund Star Midget condenser. 0.00014 mfd. Order

P-1417. ffer B.
De-Jur Amsco dual 0.00014 mfd. Order P-1418. Offer C.
compression type trimmer condensers.

Three 100 mmfd.

Order P-1418. Offer A.

Eight tubular condensers, 600 volts. CabPacities, .002, .008,
.01, .02. State quantity and capacities, your selection.
Order P-1420. Offer A.

Three tubular condensers, 800 volts, .01, 0.25 mfd. Your
selection. State quantities and cabacities. Order P-1421.
Offer B.

8 mfd. eleetrolytic. 500v. d.c. Order P-1422. Offer B.

16 mfd. electrolytic, 500v. d.c. Order P-1423. Offer C.

Two 8 mfd. eletrolytic in one case. Order P-1424. Offer C.

Three-gang _ 0.00035 mfd. 3-inch shaft dlam. Order
P-1425. Offer B.

condensers for short

| RESISTORS |

Kit of 12 assorted volume centrols (our selection}). Order
P-1401, Offer A.

Kit of 25 fixed assorted resistors (our selection). Order
P-1404. er A.

Kit of 50 fixed assorted resistors {our selection). Order
P-1404. Offer B

Volume control Portentiometers with a-c switch attached:

5,000 ohms. Order P-1403. Offer B
10,000 ohms. Order P-1410. Offer B.
20,000 ohms. Order P-1411. Offer B.
50.000 ohms. Order P-1412. Offer B.

500,000 ohms. Order P-1413. Offer B

Selection of 15 pigtail fixed resistors, % watt. State values
and quantities desired. Order P-1414. Offer B.

| MISCELLANEOUS |

Order P-1405. Offer B.
Order P-1408. Offer B.
Order P-1407. Offer A.
Order P-1418. Offer A.

Two 45 tubes.
Two 26 tubes.
Assortment of screws and nute.
Twelve tube shields and bases.

Set of 12 wafer type sockets, four, five, six, seven-
medium holes. State quantity and holes. Your selection.
Order P-1426. Offer B.

Set of 6 three-plece aluminum shields. Order P-1427.
Offer A

[NOTE: We pay transportation on any
and all of above premiums. This offer to
pay transportation is revocable at any
time, so act now.]

RADIO WORLD

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

NEW
ALL-PURPOSE

'ANTENNA COUPLER

HE Bernard All-Purpose Antenna Coupler provides a

I noise-reducing method of ting any type

to any type recejver.

The Popular noise-reducing antenna systems, using trans-
mission lines from doublet, can not be connected to most
recelvers, because most recelvers have only one antenna
post, the other post being ground, while the daublet’s
transmission line requires two antenna Posts. The Bernard
All-Purpose Antenna Coupler provides the necessary link
between twisted pair, transposed dual leads, or other
transmission lines of doublets, so that a noise-reducing
antenna system can be used on the set you have.

Besides, the Bemard All-Purpose Antenna Coupler iz in
itself a noise-reducing device, enabling quieter operation
of the receiver, due to larger ratio of signal to noise,

The Bernard Coubler may be used with broadeast, short-
wave and all-wave receivers, and requires no molestation
of its connections.

The Bernard Coupler is built into a Bakelite moulded
conical container.

The Coupler provides the necessary flexibility of con-
nection to serve four PurPoses as follows:

{1)—Use of dual transmission leads from a doublet to a
receiver equipped for doublet connection, that is, having
two antenna posts. Connect doublet leads to the two press
posts marked ‘‘Ant.”” Cennect two tipped flexible leads
supplied with the Coupler to the Coupler's two tip jaeks,
other ends of these leads to the two antenna posts.
Disconnect the spade lug from the Ground post and ignore
that post of the Coupler. A measurable reduction in noise
will result.

(2)—Use of two transmisslon leads from a doublet to a
receiver not equipped with two antenna posts (having only
usual antenna and ground posts), Connect doublet leads
to the two press posts marked ‘‘Ant.’* Connect one of the
flexible leads from one Coupler tip jack to antenna Dost of
set, and other flexible lead from other Coupler tip jack to
set’s ground post. Connect ground to the ground post of
the Coupler and tighten the spade lug in the ground post.
If no signals are heard the connections at the receiver
are reversed, so interchange them. This use obPens the
whole fleld of nolse-reducing antennas to sets otherwise
denied this advantage.

(3)—Use of standard antenna, of the Inverted L, or T
type, with a receiver with only antenna and grpund posts.
Connect single antenna leadin to either press post marked
‘“Ant.’* Connect flexible lsads from Coupler tip jacks to
the vespective antenna and ground posts of the receiver.
Connect zround to the ground post of the Coupler, tighten
the spade lug in the ground post, and run a wire from
ground post to otherwise unused °‘‘Ant.”” press post of
tl:)e C?umer. Reverse connections at receiver if gignals are
absent.

{4)—Use of a standard antenna with a receiver equlpped
for doublet conndctlon (having two antenna posts). Con-
nect the single antenna leadin wire to one of the °*Ant.””
press posts of the Coupler. Connect flexible leads from
the Coupler tip jacks to the two antenna posts of the
receiver.  Connect ground to the ground pest of the
coupler and tighten the spade Iug under the ground post
of the Coupler.

The Bernard All-Purpose Antenna Coupler is an effective
and ready means of improving reception by the use of a
small, inexpensive device, one based on sound engineering
principles, and built for many years of service. The
Coupler may be placed at any convenient point indoors, but
the closer it is to the recelver, the better the noise-
reduing proDperties.

Bernard All-Purpose Antenna Coupler, Iist price, $2.50

NOL DIICO o vuvveeennonnonnennrnnesnonnnnnnnnns $1.50

GUARANTY RADIO GOODS CO.
145 West 45th Street, New York, N. Y.

Quick-Action
Classified

Advertisements

S cents a word. 50 cents minimum.

TO $8 FOR LINCOLN HEADS; to $78 for Indian
head pennies. All dates wanted. Catalog, 10c.
Penny Shop. Dept. 77, Cedar Falls, Towa.

REWIND OLD TYPE METERS to 0-1 milli-
amperes. Ohmeter 1000 ohm per voltmeter. Com-
plete instructions. $1.00. Link Radio-Experimental
Lab., Box 437, Kirksville, Mo.

“ELECTRON TUBES IN INDUSTRY,” by Keith
Henney. A thorough, authoritative presentation
of the practical aspects of electronics. Describes
in detail amplifier, rectifier, and other tubes and
photocells, and shows how they are being used
now in industry. 490 pages, 6 x 9, illustrated. $5.00.
Book Dept., Radio World, 145 W, 45th St., New
York City.

LITERARY
AUTHORS: £50 CASH PRIZES FOR POEMS:
full particulars free. MSS all kinds (especially
fiction) invited for publication. Stockwell Ltd., 29,
Ludgate Hill, London, England.

“WILLCOX AUTO ELECTRICIAN’S WIRING
MANUAL”—Complete wiring diagrams for all
U. S. cars made in 1928-1929-1930-1931-1932. Com-
plete data on ignition systems, generators, start-
ing motors, batteries and lighting. Printed on
tough, wear-resisting paper that can be washed
with gasoline without injury to print or paper.
Luvose-leaf style in sturdy covers. Size 11 x 12,
300 wiring diagrams. Price $10.00. RADIO
WORLD, 145 W. 45th St.,, New York City.

‘RADIO TROUBLE SHOOTING,” E., R. Haan.
61 pages. 300 illustrations. $3. RADIO WORLD,,
145 'W. 45th.. N. Y. City.

SPECIAL
Set of 16 “1934 Design”

BLUE
PRINTS

e Short Wave Receivers
® Short Wave Converter

For Limited 5“
[ o

Time Only
Add 5c for postage. 16c for foreign

RELIABLE RADIO CO.

145 W, 45th St., New York City

ORDER NOW

RIDER’S PERPETUAL
TROUBLE SHOOTERS
MANUAL—NO. 5

1200 pages.
112 Manufacturers represented.

Socket Layouts . . Schematics . . Volt-
age Data .. Alignment Data . . Circuit
Notes . . Chassis Wirings . . Parts Lists
.. I. F. Peaks.

Special atention -paid to Trimmer
Locations. 543 different Superhet.
chassis. Right up to October 193411

$7.50

Book Dept., RADIO WORLD
145 West 45th Street, New York, N, Y.
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Price, 15¢c per Copy: $6.00 per Year by mail. $1.00
extra per year in foreign countries.
change of address becomes effective two weeks after
receipt of notice.

Reg. U.8. Pat. Off.

Subscribers’

Entered as second-class matter March, 1922, at the

The First National Radio Weekly
THIRTEENTH YEAR

3,

Post Office at New York. N. Y., under Act of March
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although careful with them.
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Editorial and Executive Offices: 145 West 45th Street, New York

:Telephane: BR-yant 9-0558

Methods of Using Standard-

Frequency Radio Transmission

[Circular LC404, National Bureau of Standards.]

THIS pamphlet gives methods of fre-
quency measurement for utilizing
standard frequencies transmitted by radio
by the National Bureau of Standards. It
1S in three parts.

Part 1 gives methods of using the 5000-
kc/s transmissions for the calibration of
standard oscillators in simple cases where
the frequencies have such numerical
values as to be readily checked directly
in terms of the transmissions.

Part 2 gives specific information for the
use of the transmissions to check with
great accuracy the frequency standard
used in any broadcasting station (e.g.,
the monitor required by F.R.C. Rule
145). The discussion is divided into
three sections, A, B, and C, progressing
in difficulty of measurement. Section A
deals with two frequencies, 1000 and
1250 kc/s; very little apparatus is re-
quired for measurements at these fre-
quencies. Section B gives the method of
measurement, using an auxiliary gener-
ator, for frequencies which are multiples
of 50 kilocycles per second. Section C
gives the method of measurement for any
broadcast frequency (multiples of ten).

Part 3 is a bibliography. [Omitted
from this article—Editor]

When to Listen In

The Standard Frequency Transmis-
sions.—The National Bureau of Stand-
ards transmits standard frequencies from
its station WWYV, Beltsville, Md., near
Washington, D. C, every Tuesday.. The
transmissions are on 5000 kilocycles per
second, and are given continuously for
two hours during the day and two hours
at night. (At this date, the schedule is
from 12 noon to 2 p. m., and from 10
p. m. to midnight, Eastern Standard
Time). The transmissions can be heard
and utilized by stations equipped for con-
tinuous-wave reception throughout the
United States, although not with certainty
in some places. The accuracy of the fre-
quency is at all times better than one
cycle per second (one in 5,000,000).

The transmissions consist mainly of
continuous, unkeyed carrier frequency,
giving a continuous whistle in the phones
when received with an oscillatory receiv-
ing set. For the first five minutes the
general call (CO de WWYV) and an-
nouncement of the frequency are trans-
mitted. The frequencv and the call let-
ters of the station (WWYV) are given
every ten minutes thereafter.

PART 1. CHECKING STANDARD
OSCILLATORS

While the standard frequency trans-
missions may be used for many stand-
ardization purposes, the most commnion
use is to determine accurately- the fre-
quency of a piezo oscillator. The ap-
paratus necessary is (1) the piezo oscil-
lator, (2) a continuousiy variable radio-
frequency generator which is approxi-
mately calibrated: (3) a variable audio-
frequency generator: and (4) a radio re-
ceiving set. A frequency meter of reson-
ance type is also useful but is not essen-
tial.

The fundamental frequency of a piezo
oscillator is fixed by the dimensions of
the quartz plate used. The vacuum-tube
circuit arrangement in which the quartz
plate is connected gives numerous har-
monics for each fundamental frequency.
The radio:frequency generator, which 1s
continuously variable, can be adjusted to
any frequency, and likewise gives a series
of harmonics for each fundamental fre-
quency. to which it is adjusted. If the
frequency of the radio-frequency gen-
erator is varied over a wide range, beat
notes are produced at a number of set
tings of the generator by the interaction
of various harmonics of the fundamental
frequency of the piezo oscillator with a
harmonic of the fundamental frequency
of the generator. The heat notes may be
heard in a pair of telephones suitably
cohnected to the generator or to the piezo
oscillator. Any frequency present in the
piezo oscillator can beat with a cor-
responding freau-ncy present in the radio-
freauency generator. which makes it pos-
sible to set the generator at a number of
requencies which have a simple relation
to the fundaamental frequency of the piezo
oscillator. Providing the harmonic re-
lationship is known, measurements can
be made at a great number of frequencies
in terms of a single standard frequency.

If f is the fundamental frequency of
the piezo oscillator which is being used
and F the fundamental frequency of the
auxiliary generator which gives zero beat,
then

af = bF
where a and b are integers (1, 2, 3, 4,
etc.). ’

The procedure is simplest when the
ration of 5000 kc to the nominal fre-

www americanradiohistorvy com

quency of the piezo oscillator to be
standardized is a fairly small integer, less
than 100. For instance, secondary stand-
ards whose fundamental frequencies are
50, 100, 200, 500, or 1000 kc can be
measured very simply in terms of the
5000-kc transmissions, and these second-
ary standards may be advantageously
used in turn to calibrate other apparatus.
It is, however, possible to use the 5000-
ke signals to establish accurately any
desired frequency. N

Suppose it is required to measure the
frequency of a piezo oscillator, the ap-
proximate frequency of which is 700 ke,
in terms of the 5000-kc standard fre-
quency signals.

If the radio-frequency generator is
set at 100 kc, the 50th harmonic (5000 kc)
will beat with the 5000-kc transmission,
and the 7th harmonic (700 kc) will beat
with the fundamental of the piezo oscil-
lator.

The 5000-kc standard frequency signal
is received first and identified with the
receiving set in the generating condition.
The radio-frequency generator is then
turned on and adjusted to near 100 kc.
This should give a beat note with the
frequency generated by the receiving set.
The regeneration of the receiving set is
then reduced until the set just stops gen-
erating. A beat note should then be
heard which will in general be of less
intensity than that previously heard. This
is the beat between the 50th harmonic
of the radio-frequency generator and the
frequency of the incoming wave. This
beat note should be reduced to zero fre-
quency by adjusting the radio-frequency
generator. For most precise work, this
adjustment should be made by using a
beat frequency indicator or other means
of indicating exact zero heat. A simpler
and equally accurate substitute is to bring
in a tuming fork as described below.
However. for a simple discussion of the
steps involved in the measurement, it will
be assumed that an accurate zero-beat
setting is obtained.

The radio-frequency generator is there-
fore precisely adiusted so that it has a
frequency of 100 kc. Without changing its
adjustment, couple the piezo oscillator to
it loosely. A beat note should be heard
in the telephones in the output of the
piezo oscillator unless the frequency giv-

en by the piezo oscillator is an exact:

(Continued on néext page)
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(Continued from preceding page)
multiple of 100 ke. Suppose, for anmple,
it is 700.520 kc. In this case a beat of
520 cycles per second will be heard. To
determine the value of this note, the
audio-frequency generator must be used.

The frequency of the heat note and the

frequency of the audio-frequency gener

ator may be compared by using single
phone units from each source and rapidly
interchanging them at the ear. [f suffi-
cient intensity is available from the two
sources then the two audio frequencies
will combine and beats may be heard by

www americanradiohistorv com

the ear when the audio-frequency gen-
erator is closely adjusted. For exact
zero beat the frequency of the adjustable
audio-frequency generator gives the dif-
ference in frequency between the 7th
harmonic (700 kc) of the generator ad-
justed to 100 kc and the fundamental of
the piezo oscillator.

Fig. 1 gives a diagramatic representa-
tion of the frequencies used. It is neces-
sary to determine whether the ipiezo
oscillator is higher or lower than 700 kec.
This can be done by varying the fre-
quency of the radio-frequency generator.
If increasing the frequency of this gen-
erator results in decreasing the beat note,
then the piezo oscillator is higher than
the reference frequency, that is, the audio
frequency is to be added to 700 kc. If
the reverse is true, then the audio fre-
quency is to be subtracted.

Use of Audio-Frequency Note

A change in the method described
above, which does not require a beat in-
dicator, is to adjust the radio-frequency
generator to have a kuown frequency
difference with the incoming wave Dby
means of matching with that of a tuning
fork of known frequency such as 1000
cycles per second. This method is more
complicated in calculation because a
record must be made of four factors, (1)
as to whether the radio-frequency gen-
erator was adjusted higher or lower than
zero beat, (2) the frequency difference,
(3) the harmonic relation hetween the
standard signal and the radio-frequency
generator, and (4) the harmonic rela-
tion between the radio-frequency gener-
ator and the piezo oscillator. The har-
monic relations, Lowever, come in to any
method of measurement of this kind. The
measurements involving the use of the
tuning fork for adjusting the generator
to give a beat note 1000 cycles per second
below the 5000-kc signal would he made
as follows, and are shown diagramatical-
ly in Fig. 2. Set generator from ap-
proximate zero beat at 100 kc to 99.98
ke, The 50th harmonic is 9998 x 50 =
4999.0 ke (beats with 5000 ke in receiver
which is not oscillating and gives a 1000-
cvcle note). The 7th harmonic of the
generator (9998 x 7 = (99.86 kc) may
now be heard beating in the telephones
of the piezo oscillator which is known to
be approximately 700 kc/s. If this value
were exactly 700 k¢, a note of 700.000 —
699.860 kc or 140 cycles would be heard.
However, the beat note produced is
matched with a corresponding note from
the audio-frequency generator. If the
piezo oscillator had the frequency of
700.520 as assumed previously, the audio-
frequency note measured would have been
700.520 — 699.860 = 0.660 kc or 660
cycles per second.

Whether to add or subtract the audio-
frequency note of 660 cycles to the known
frequency of 699.860 k¢ would be de-
cided as follows when the radio-frequency
generator was set lower than the stand-
ard frequency signal. If lowering the
frequency of the radio-frequency gener-
ator increases the beat note (650 cycles in
this case), add the beat note frequency,
or if increasing the frequency of the
radio-frequency generator decreases the
beat note, add the beat note frequency.

The measurement could also he made
by adjusting the generator to 100.020 kc
using the thousand-cyvcle tuning fork, as
in Fig. 3. The 50th harmonic is 100.020
x 50 = 5001 kc, which beats with the
standard frequency signal of 5000 kc
and produces a 1000-cycle note. A cer-
tain audio-frequency note is produced in
the telephones of the piezo oscillator,
which is matched with a similar note
from the audio-frequency oscillator as be-
fore. If lowering the frequency of the
radio-frequency generator reduces the
audio-frequency note heard, subtract it
from the known frequency of 700.140 kc.

(Continued on page 21)
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The Electron Radiation Theory
Energy Released by Potential Causing

THE frequency and wavelength of radio
waves constitute one of the fundamental
concepts. Ask the most recently interested
radio fan about his new hobby and he will
hurl the terms kilocycles and meters at you,
whether or not he has a vivid appreciation of
what he speaks. Because of their funda-
mental nature these terms should not be
slighted in the fan’s efforts to understand
radio.

The fan has become accustomed to re-
alize that he may differentiate between radio
stations by means of frequency discrimina-
tion. This is a habit that grew out of his
first efforts to tune in a station. He there-
fore realizes that the frequency will broadly
determine the type of signal he will receive.
He has found that the frequencies between
550 and 1,500 kilocycles will bring him en-
tertainment of various kinds. He has found
that the frequencies just above 1,500 kc will
allow him to listen in on the police calls,
the amateurs and various experimental sta-
tions. He has also found that the frequencies
below 550 ke will allow him to break in on
the ships at sea. He accordingly has a most
vivid appreciation of the importance of fre-
quency as far as a radio signal is concerned.

Small Part of Spectrum

But frequency does not affect radio signals
alone. It has been found that radio signals
constitute just one small part of a spectrum
of frequencies which constitute all electro-
magnetic radiations in the universe. These
frequencies extend from a few kilocycles up
to the quintillions and more of kilocycles.

It will be seen in the first sketch that the
electromagnetic spectrum has been divided
into a number of different types of radiation,
each with its own special characteristics and
functions. Thus, from a frequency of about
10 kilocycles up to about 30,000 kilocycles,
there is the ordinary band that is used in
radio communication—10 kc to 550 kc, the
long waves; 550 kc to 1,500 kc, the broad-
cast waves; 1,500 kc to 30,000 kc, the short
waves. From 30,000 kc to 1,250,000,000 ke,
the new ultra short wave band has just been
opened up to the minds of many experi-
menters and the many strange and useful
characteristics of this portion of the spec-
trum have opened the eyes of many fans
with interest. Due to the similarity in ac-
tion between these frequencies and ordinary
light waves this wave is often alluded to as
the quasi-optical band. Above this. band,
from 1,250,000,000 ke to 375,000,000,000 kc,
there exist the infra-red rays which consti-
tute many of the waves that creatc the sensa-
tion of heat to the touch sense. We then
strike the region that affects the visual ap-
paratus of man, the {frequencies from
375,000,000,000 ke to 750,000,000,000 kc. The
narowness of this band is striking.

Still Higher Frequencies

Above the visual band of frequencies there
lies the band of ultra-violet rays between
750,000,000,000 ke to 22,000,000,000,000 kc,
then the X-Rays from this limit to 50,000,-
000,000,000,000 ke, then the cosmic rays from
this point to 30,000,000,000,000,000,000 k.
At this point, the limit of human resource-
fulness stops for the present, for it is not
known whether waves above this limit exist.
However, it is obvious that this gamut of

Dislodgement
By M. K. Kunins

frequencies is more than enough with which
to play.

The fact that all these radiations are of
the same nature, except in frequency, makes
it interesting to investigate the manner in
which all these rays are generated and avail

themselves for the services of man. Let us
therefore attempt a beginner’s symposium.
An understanding of the manner in which
radiation occurs will involve a knowledge of
the structure of matter as evolved at the
(Continued on next page)
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The .electromagnetic radiation spectrum is now taken to extend from about
10 kll.ocycles of vibrations to more than 30,000,000,000,000,000,000,000,000
kilocycles and stjll we wonder whether the limit has been reached.
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The Bohr atom is in effect a minia-
ture solar system. Though the paths
of the electrons are really ellipsoidal
rather than circular. They are drawn
thus for simplicity. Also, these
paths occur in all planes and not
only in the plane of the paper.

(Continued from preceding page)
present time from the brilliant work of the
many physicists who have been engaged in
this endeavor. Past work has fairly definite-
ly established the point that all matter (and
that means anything you see and many
things you don’t see that have weight,
volume or other physical characteristics)
consists of individual arrangements of small
entities. The term “molecule” has been
given to that smallest amount of matter that
still retains the characteristics of the mass
of matter from which it derives.

The Atom Defined

Matter consists of elementary substances
(which cannot be further divided) such as
hydrogen, oxygen, sodium, etc., called “ele-
ments” and combinations of these elements
are known as “compounds,” such as ordinary
table salt, which is a combination of the
elements sodium and chlorine, or water
which is the pairing of hydrogen and oxygen,
etc. The term molecule has then been re-
ferred to the smallest piece of a compound
and similarly the term ‘“atom” has been
ascribed to the smallest piece of an ele-
ment that still retains the characteristics of
the element.

Since compounds are divisible into ele-
ments, the term of molecule may be neglected
for the somewhat similar term atom. This
is our starting point for an understanding of
electromagnetic radiation. In the finality of
all this analysis, it will be understood that
all matter is constructed from individual
peculiarities of its atomic structure. An
atom is so small that it is invisible to the
smallest microscope, accordingly it has been
necessary to theorize upon its make-up.

There have been many such theories ad-
vanced, but the one propounded by Bobhr
seems most plausible and it will accordingly
be considered. The fact that this theory
has been advanced a mere twenty years ago
will indicate its recency. It states that the
atom consists of a positive and negative
charge, the positive one being concentrated
in the nucleus which constitutes most of the
atom’s mass, and the negative charge bel‘ng
concentrated among a number of negative
charges known as electrons. It is theorized
here that these electrons travel at high speed
in somewhat elliptical orbits around the cen-
trally located nucleus, in similar fashion to

the manner in which the planets of the solar
system traverse the' skies around the sun.

Concentration in Layers

These electrons do not necessarily all
travel in the same plane but rather in all
planes and in various layers. The diagrams
roughly indicate this idea for six different
atoms. (Note: The circular paths should
be elliptical in reality.) An extension of
this theory, known as Langmuir’s Octet
theory, explains that the concentration of
electrons in these layers or shells will vary
as 2/8/8/18/18/32/32. In other words, in
the shell closest to the nucleus, there can
exist only two electrons at a maximum.
The next two shells can contain eight elec-
trons each as a maximum; the next two,
eighteen as a maximum, etc. Thus we see
in the diagram that the helium, neon and
argon atoms contain the maximum nvmber
of electrons in their shells. On the other
hand, the hyrogen, lithium and sodium
atoms are not completely filled. It will be
noted that the outermost shell contains only
one electron where eight might exist at a
maximum. Since it is the everlasting func-
tion in Nature that forces equalize each
other, there is an ever-present attraction for
the neutralization of these incomplete outer
shells, and it is because of this incomplete
outer shell in some atoms that some
chemicals display greater chemical activity
than others. Thus, the well-known tendency
of hydrogen, sodium and lithium, etc, to
engage violently in chemical reactions is
understandable. On the other hand, the
lethargy of the rare gases, such as helium,
neon, argon, etc., in the matter of chemical
affinity is also vividly appreciated on this
basis.

Table of Composition

“The following table indicates the electron
composition of all the different atoms:

s, fis
T 3
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S T oarsw =
3 Z3% WEE =R
Hydrogen 1 1 1
Helium 2 2 1
Lithium 3 21 z
Beryllium 4 22 2
Boron 5 23 2
Carbon 6 24 2
Nitrogen 7 2-5 2
Oxygen 8 26 2
Fluorine 9 27 2
Neon 10 2-8 2
Sodium 11 2-8-1 3
Magnesium 12 2-8-2 3
Aluminum 13 2-8-3 3
Silicon 14 284 3
Phosphorus 15 2-8-5 3
Sulphur 16 2-8-6 3
Chlorine 17 2-8-7 3
Argon 18 2-8-8 3
Potassium 19  2-8-8-1 4
Calcium 20 2-8-8-2 4
Scandium Z1  2-8-8-3 4
Titanium 22 2-8-8-4 4
Vanadium 23  2-8-8-5 4
Chromium 24 2-8-8-6 4
Manganese 25 2-8-87 4
Iron 26 2-8-8-8 4
Cobalt 27 2-8-8-9 4
Nickel 28 2-8-8-10 4
Copper 20 2-8-8-11 4
Zinc 30 2-8-8-12 4
Gallium 31 2-8-8-13 4
Germanium 32 2-8-8-14 4
Arsenic 33 2-8-8-15 4
Selenium 34 2-8-8-16 4
Bromine 35 2-8-8-17 4
Krypton 36 2-8-8-18 4
Rubidium 37 2-8-8-18-1 5
Strontium 38 2-8-8-18-2 5
Yttrium 39 Z2-8-8-18-3 5
Zirconium 40 2-8-8-18-4 5
Columbium 41 2-8-8-18-5 5
Molybdenum 42 2-8-8-18-6 5
Masurium 43  2-8-8-18-7 5
Ruthenium 44 2-8-8-18-8 5
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Rhodium 45  2-8-8-18-9 5
Palladium 46  2-8-8-18-10 &)
Silver 47  2-8-8-18-11 5
Cadmium 48 7-8-8-18-12 5
Indium 49 2-8-8-18-13 5
Tin 50 2-8-8-18-14 5
Antimony 51 2-8-8-18-15 5
Tellurium 52 2-8-8-18-16 5
Iodine 53 2-8-8-18-17 5
Xenon 54  2-8-8-18-18 5
Caesium 55 2-8-83-18-18-1 6
Barium 56  2-8-8-18-18-2 6
Lanthanum 57 Z-8-8-18-18-3 6
Cerium 58 2-8-8-18-18-4 6
Praseodymium 59  2-8-8-18-13-5 6
Neodymium 60 2-8-8-18-18-6 6
Tllinium 61 2-8-8-18-18-7 6
Samarium 62 2-8-8-18-18-8 6
Europium 63 2-8-8-18-18-9 6
Gadolinium 64 2-8-8-18-18-10 6
Terbium 65 2-8-8-18-18-11 6
Dysprosium 66  2-8-8-18-18-17 6
Holmium 67 2-8-8-18-18-13 6
Erbium 68 2-8-8-18-18-14 6
Thulium 69 2-8-8-18-18-15 6
Ytterbium 70 2-8-8-18-18-16 6
Lutecium 71 2-8-8-18-18-17 6
Hafnium 72 2-8-8-18-18-18 6
Tantalum 73  2-8-8-18-18-19 6
Tungstein 74 2-8-8-18-18-20 6
Rhenium 75 2-8-8-18-18-21 6
Osmium 76  2-8-8-18-18-22 6
Iridium 77  2-8-8-18-18-23 6
Platinum 78  2-8-8-18-18-Z4 6
Gold 79  2-8-8-18-18-25 6
Mercury 80 2-8-8-18-18-26 6
Thallium 81 2-8-8-18-18-27 6
Lead 82 2-8-8-18-18-28 6
Bismuth 83 Z-8-8-18-18-29 6
Polonium 84 2-8-8-18-18-30 6
Alabamine 85 2-8-8-18-18-31 6
Radon 8  2-8-8-18-18-32 6
Virginium 87 2-8-8-18-18-32-1 7
Radium 88 2-8-8-18-18-32-2 7
Actin.ium 89 Z-8-8-18-18-32-3 7
Thorium 90 2-8-8-18-18-32-4 7
Protactinium 91  2-8-8-18-18-32-5 7
Uranium 92  2-8-8-18-18-32-6 7

Dislodgement by Potential

Normally, the planetary electrons are
rotating around the nucleus of each atom in
their proper orbits and no external mani-
festations of energy are indicated. Each
electron possesses a certain amount of
potential energy depending upon its distance
from the nucleus. The greater this dis-
tance, the greater the potential energy. In
order to move any electron from its normal
path the application of a force is required
which would then cause the existence of an
unbalanced positive influence at the nucleus.
Therefore, if a foice causes such dislodg-
ment of one or more of the electrons, an
emission or absorption of energy occurs de-
pendent upon whether the electron is dis-
lodged toward or away from the center posi-
tive nucleus of the atom.

If the electron is dislocated toward the
nucleus, the difference in energy represented
by the change in potential level will be evi-
denced in the form of an external manifesta-
tion by the radiation of energy. This energy
radiated from the atom as a result of the
electron or electrons having been dislodged
from normal, form electromagnetic radia-
tions and for each electron that is moved,
a certain amount of energy will be released.

The Quantum Theory

_The amount of this energy is constant per
electron per potential level and is known
as a quantum. This energy then shoots out
from the atom, according to latest measure-
ments, at a velocity of 299,820,000 meters
per second or somewhat more than 184,000
miles per second. A theory propounded by
Proi. Albert Einstein sets forth that it is
the scattering of these quanta of energy
through space that constitutes the radiations
that are emitted by any radiating matter.
Our present knowledge does not indicate the
exact nature of this energy nor does it ex-

(Coniinued on next page)
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(Continued from preceding page)
plair the manner in which it travels through
space.

A knowledge of the theorv involved in
these radiations by itself is not very useful.
It is of greater utility to know how these
rays may be generated. Accordingly, the
sketch showing some of the sources of these
rays is of interest. It will be noted that
electrical devices have in the main been il-
lustrated. However, it should be under-
stood that other agencies can also produce
radiations. Illustrative of this fact is gas
heat, coal heat, etc., for infra-red rays; and,
any source of white light in which will
usually be found some ultra-violet light rays.

New Tube Helps

In the radio communication range, we of
course have the various types of vacuumn
tubes that can generate most capably any
frequency within this ranee of this band.
For the ultra-short waves the new acorn
tube extends the possibilities of this region
most completely. Formerly, the technique
of this band utilied the Barkhausen-Kurz
and Magnetron osciflators. In the inra-red
or heat region, the electric coil heater within
a parabolic bowl reflector furnishes the
most easily handled form of this source
of radiation. Other agencies make use of
the gas flame, the heat from coal and other
burning matter, etc.

Light waves, or those that affect the eye,
are derived primarily from incandescent
electric lamps. In the past, however, the
sources constituted the candle, the kerosene
lamnp, the gas mantle and jet, etc. For ul-
tra-violet light, we usually are dependent
on any source of intense white light since
the violet rays that make a light source
more white. The best source of white light
1s the electric arc.

X-Rays and Cosmic Rays

The X-rays of Roentgen are universally
generated by vacuum tubes of a design that
is especially suited for the purpose. The
theory in this connection is that when cer-
tain high-speed electrons strike a metal tar-
get, they are caused to rebound and form
X-rays that have highly penetrative powers.
If this target is inclined to the axis of the
tube’s electrodes, these rays may be made
available outside the tube.

In the field of cosmic rays, we find that
the scientists are still involved in hungry
pursuit of the secrets of this region.

During the past year we have read in the
daily press of many intrepid individuals who
have ventured into the stratosphere where
these rays exist in profusion, for the pur-
pose of measuring the properties and thus
acquiring a larger appreciation of the char-
acteristics. This field is most exciting be-
cause of its celestial nature.

Some of the interesting properties of some
of these waves have been tabulated by the
Smithsonian Institution at bottom of this
page.

Terms Used

Minimizing the Harmonics

There is one kind of static shield that is intended to lessen the crackling sounds

one hears when trying to get distant stations.

Another kind is designed to reduce

the whistle often heard when the harmonics of a local station signal get mixed up

with the fundamental signal of a weaker distant station.

Distortion that is ever

present in the generation and amplification of radio waves for broaglcastiug causes
many unwanted harmonic frequencies to appear and a new simple device designed by
Westinghouse engineers, to cure the harmonic trouble, do so by preventing the

harmonics from getting into the ether.

A static shield is used.

A wire lattice-work is

suspended between the coils that connect the transmitter to the antenna.

Legislation under the Federal

Communications Commission

has required strict

observance of the percentage of harmonic radiation of all broadcast stations, so

serious is the effect of these stray signals from super-power stations.

When KYW

started broadcasting, careful measurements and adjustments were made on harmonic

radiation.

With aid of the new static shield, it is estimated that the reduction of

harmonics was hundreds of times better than the law requi.res. .

The simplicity and effectiveness of the static shield and its coming popularity are
evidenced by the fact that a miniature one is built into the new'Westmghouse 50-watt
police broadcast transmitter installed recently in Charleston, W. Va.

branches of radiation study. In the fore-
going, all these rays have been treated on
the basis of frequency and of course when
so treated the term kilocycles can be used.
However, it is sometimes useful to describe
these waves in terms of wave-length in
which case, a number of different units are
available, indicated below in tabulated form:

Stize with

respect to
W aves winit Symbol meter
radio com-
munication meter m 1
Ultra-short
waves centimeter cm. 10-°
Infra-red
rays micron “ 10
Light Angstrom
waves unit A 10-°
Ultra- Milli-
violet Angstrom mA 10-%
X-rays Micro-
Angstrom kA 10-*
Tempting Field
The recent advent of the ultra-short

waves has served to reawaken the pulses
of dormant experimenters whose discoveries
in the radio communication bands have
served to advance the science and art of
radio a great deal. However, the day will
come when the ultra short waves will also
hold no secrets for us and will be a com-
monplace utility. Then, the experimenters
might again say there is nothing new to
discover. BUT, THEY ARE WRONG!
The gamut of frequencies above the ultra-
high frequencies presents a field that is
tremendous in its immensity of possible in-
vestigations.  It, perhaps, even holds the
secret to eternal life itself! Come on, you
curious ones, try the infra-red rays, as a
start. Get yourself one of these electrical
heater coil units with the parabolic re-
flector behind it and see what you can find

In conclusion, it might be well to indicate out. We are intensely interested and would
the units that are used in the various be glad to hear of your results.
Wavelength Nature of Effect on Temperature Where
(cm.) Radiation Atom Absolute found
7500x10-° visible disturbs out- 3880 stellar
3750x10-* light most electrons to 7700 atmosphere
250x10-* X-rays disturbs inner 115,000 stellar
10-* lectrons to 2900000 interiors
5x10-° Soft gamma strips off 58000000 Central regions
10-° rays nf;arly all to 290000000 of dense stars
electrons
4x10-* Gamma rays of Disturbs 720000000
radium nucleus
Sx10- Hardest gamma 5800000000
rays
4.5x10-2 Hydrogen atom 64000000000
becomes helium
atom
2x10-* Highly penetrat-  disintegrates 150000000000

ing death rays

nucleus
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Some Sources of Badiant Energy
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The various forms of electromag-
netic radiation are manifested by
the various examples shown here.
Though some of them generate
several different radiations, the in-
dicated types preponderate.
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Special Uses of Tubes
Two Oscillators, One Stable, Other Unstable
By Frederick L. Carter
WO unusual tube uses are shown in
tors.thelndi&geracr)l:{e ]iar?stt};nacle)p? ;gn$5é11?; g

operated practically as a triode with sup-
pressor. But as the suppressor action is
nullified the triode appellation may be
allowed to rest. Otherwise the tube as
used would be called a tetrode.

This use was originated in these col-
umns and the sole purpose is to provide
electron coupling of the output. In that
way the frequency of generation in the
oscillator. is not affected by the circuit
into which the oscillation is put. The
coupling is weak, besides. It is so weak
that when the coriventional plate circuit,
here used as a pickup element, had a
pair of phones in series with it, the gen-
erator hooked up for detection, practi-
cally nothing could be heard, despite good
antenna input.

The freedom of influence of the work
circuit on the generator circuit neverthe-
less has much to commend it, although
other means, for stronger coupling, may
be provided readily, and still the frequen-
cy influence of the work circuit on the
tank circuit is small enough to disregard.

Feedback Through “Screen”

Not much is generally known about this
special use of the tube. A few experi-
mental facts are obvious. The effective
plate to cathode resistance is higher this
way than by the normal method. This
would follow from the absence of the
screening effect. The grounded screen of
conventional practice, considering radio
or audio frequencies, makes for a low
output capacity. Still, low is a relative
term. For the 24 tube it is indeed a small
capacity, but for the suppressor type
tubes the capacity at best runs to around
12 mmid., and by the illustrated method
is considerably higher.

Feedback being through the ‘screen,”
used as effective plate, the plate resis-
tance is high, the relative change of plate
current through the feedback circuit is
small, hence stability is good, but diffi-
culty may be experienced in maintaining
oscillations at high frequencies, say, much
above 10 mge. Thus, within its limits, the
method had excellent advantages, and for
frequencies' of 10 mgc and lower the
smaller conductance is of little conse-
quence.

An interesting consideration, this part
being theoretical, applies to the current
through the total resistance of the poten-
tiometer. It is plain from the fact that
there is output coupling that there is cur-
rent through this resistance. Also it is
true that the resistance must not be very
high, otherwise the voltage across the re-
sistance will be too much, or coupling too
tight, and anything like a neon tube con-
nected there for modulation purposes
might not strike.

The Electron Effect

The current through the resistor has
been measured and is of the order of a
few microamperes. Now, why should cur-
rent flow through a grounded resistor?
In the first place, only one end of the re-
sistor is grounded. The same is true of
a grid leak in an audio circuit and in some
radio-frequency circuits. We should not
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A pentode used effectively as a triode with conventional plate for pickup

purposes, to provide electron-coupled output, so the work circuit will not

influence the frequency of the generator. Another special use of a vacuum

tube in a generator is that of a pentode converted into a tetrode, by tying

the suppressor to plate or screen, so that dynatron characteristics may
be maintained.

be surprised, then, to find current through
the load resistance, for the element of the

‘tube is itself not grounded, but at a posi-

tive potential.

The quesfion is, how does the pickup
element acquire its potential? This ele-
ment is in the electron field. The elec-
trons are moving. Whenever a conductor
is placed in a field of moving electrons
there is a potential acquired by the con-
ductor. So there is a potential on the
pickup element, because this element is
surrounded by agitated electrons. If a re-
sistor is connected between this element
and ground, the electrons will be caused
to flow through the resistance, to ground,
through the B supply, and perhaps back
to the cathode. So far as radio frequen-
cies are concerned, the electrons of the
generation frequency come to rest at
ground and are not renewed. Very low
frequency electrons, if present, might
keep on going through. At radio frequen-
cies renewal must come from the cathode,
the source of all electrons in the vacuum
tube, that is, the sole emitter.

The Dynatron

There is a condition known as secon-
dary emission, but it is not emission in a
strict sense, that is, one of origin. The
cathode is the exclusive originator. Sec-
ondary emission consists of electrons that
are emitted from the cathode only to
strike some other element, say, the plate,
to be bounced off, and some of them sent
back in the direction of the cathode, thus
to oppose the main flow of electrons. This
opposition is a limiting factor on the per-
formance of all tubes that possess the
possibility of secondarv emission. Sup-
pressors intended to prevent such sec-
ondary emission therefore enable high
plate efficiency, as much more can be got-
ten out of the tubes at relatively low volt-
ages, a fact that domintes the performance
of some power tubes.
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The other circuit is that of a dynatron,
where the tube used is not such as orig-
inally intended for dynatron purposes. A
dynatron is an oscillator so circuited that
the slope of the plate resistance, and also
of the screen resistance, is negative. That
is, when the voltage is increased for any
reason, either a-c or d-c voltage, the cur-
rent is less, instead of greater. Now, the
suppressor is intended to render this prac-
tically impossible, except for certain occa-
sional and scarcely controllable circum-
stances. If the presence of the suppressor
is denied to the tube, as by combining
the suppressor with the plate or screen,
whereby the suppression no longer exists,
the secondary emission has practically full
sway, the dynatron conditions are satis-
fied, provided of course the d-c potentials
are properly applied. This proper appli-
cation consists of a certain critical appor-
tionment of the d-c voltages, whereby the
plate must be less positive than the screen.
In general, the screen voltage may be
around 60 per cent. of the total B volt-
age and the plate voltage around 40 per
cent.

Dynatron Unstable

No doubt the dynatron makes the
simplest oscillator. The plate circuit alone
has to be tuned. There is no grid circuit
affected by radio frequencies in any sense
related to the tube performance. The
grid may be left open-circuited, and still
there will be oscillation. But the grid
circuit alone may not be tuned, for then
there would be no oscillation. All that
can be said of the grid circuit is that a
negative bias may be introduced to limit
the plate and screen currents, with the
precaution noted that if the bias is too
high there will be no oscillation no mat-
ter what the proportion of the B volt-
age to screen and plate, assuming no po-
tential increase of the total B wvoltage
supply conimensurate with the negative
bias increase.
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echnique of the New KYW

Philadelphia Transmitter Introduces
Important Improvements

EXEMPLIFYING the technical perfec-
tion of modern radio engineering, the
new transmitting facilities of KYW went
on the air from Philadelphia.

The original KYW, Chicago, trans-
mitted its first program in 1921. It was
the pioneer. broadcasting station in the
Middle-West.. In moving the station to
Philadelphia, Westinghouse engineers
provided it with completely new transmit-
ting equipment, which in its technical per-
fection more forcibly brings to mind the
pioneering beginning and long years of
operation that are behind the call letters
KYW.

Directional Antenna Used

The style of architecture is Pennsyl-
vania Colonial. This is the first time in
broadcasting history that a transmitter of
50 kilowatt maximum rating has been so
designed that its size is suitable for a
building of this style. Two innovations
that resulted in saving much space were
the use of extremely compact nitrogen-
filled radio condensers and a new design
of high-voltage rectifier.

This new station will use four 245 foot
vertical antennas each connected separ-
ately to the transmitter. The power of
the transmitter will be divided into these
four units. By controlling the phase re-
lationship of the current delivered to the
four vertical masts, it will be possible to
accurately adjust the direction of the
radio beam so that maximum signal will
be delivered into Philadelphia. At the
same time a minimum signal will be de-
livered in other directions where, if a
signal were present, interference would
result with other radio stations.

The control over this phase relation-
ship is accomplished from the control
room of the station.

Power Capacity 50 kw

The KYW' transmitter is designed as a
50 kilowatt transmitter but modified for
operation at 10 kilowatts. The power sup-
ply to the station is 4150 volts, 3 phase, 60
cycles.

Like other broadcasting stations, KYW

is required to maintain its frequency

(1020 kc¢) within plus or minus 50 cycles.
To accomplish this, quartz crystal plate
measuring about 1 inch square is used to
generate the radio-frequency oscillations.
The feeble oscillations of this crystal are
amplified in the transmitter and connected
to the antenna system. Up to this point,
this system is not different than most
modern broadcast stations.

However, the oscillation unit in which
the quartz plate is held is a new develop-
ment by Westinghouse containing many’
refinements after years of experimental
work. Actual tests in which one of these
crystal oscillator units was used to gen-
crate the frequency at WBZ, the varia-
tion of the assigned frequency was not
more than 5 cycles. The quartz plate 1s
held at a constant temperature through
the use of mercury thermostats and the
complete oven is contained in an alumi-
num casting making the circuit free of all
interference from external circuits.

As a matter of precaution and to assure
continuity of program service, a duplicate

By Charles P. Worcester

STATIC SHIELD STAYS HARMONICS

The static shield used at new KYW, Philadelphia, for preventing the
transmission of harmonics.

quartz crystal oscillator unit will be main-
tained in cperation at all times.

Distortion Checked Visually

Another device, also containing a quartz
crystal plate held at constant temperature.
will be used as a means of checking the
stability of frequency of the station. This
frequency checking or monitaring device
contains a meter, the pointer of which
remains at the center position when the
station is on its correct frequency. Any
deviation above or below the assigned
frequency is accompanied by a move-
ment of this meter pointer to the right or
left of center. The unit is kept in oper-
ation at all times as a guard against any
accidental shifting of the station fre-
quency.

The control room of the station will
contain an oscilloscope, using a cathode-
ray tube similar to that used in the latest
television developments. By connecting
various circuits to this tube, the operator
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can observe distortion and percentage of
modulation in the program and in various
parts of the transmitter.

High-level Class B modulation is used
at this station using equipment similar to
that designed by Westinghouse engineers
for the 500 kw transmitter at WLW. One
hundred percent modulation will be pos-
sible over the musical scale, including fre-
quencies between 30 and 10,000 cycles.

Enormous Audio Transformers

The ability to achieve this perfection is
the result of the development by West-
inghouse engineers of enormous audio
transformers, free of the usual distortion.

When modulation exceeds 100 per cent,
serious distortion results. As a safeguard
against this occurence, engineers have de-
vised an over-modulation indicator which
operates in connection with the radio
power amplifier at the transmitter. On
the panel in the station control room, a

(Continued on next page)
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Rectifiers for D-C

Several Ways of Establishing

HE less fortunate ham who hasn’t

. wads of money with which to pur-
chase the many luxuries of a more nearly
ideal existence finds himself spending a
great deal of time (if not money). think-
ing up economical ways of doing things
that his more fortunate confrere finds of
no moment at all. In this process, many
new uses for old devices have been dis-
covered and this difficulty becomes in
reality a blessing. You've heard the old
adage, “Necessity is the mother of inven-
tion.”

One of the most common luxuries for
the thus disposed ham are meters and
other instruments. We call them luxuries
since radio equipment can work without
them (though usually out of adjustment)
and because of the comparatively large
cost. Though one meter may cost $5,
several meters are necessary. It is ac-

cordingly economic to take steps that will.

reduce the number of instruments re-
quired to perform the necessary measure-
ments in a radio circuit.

Rectifier for D-C Instrument

Thus, through economic pressure, me-
ters have become associated with sets of
shunts and multipliers whereby one in-
strument could pp’?’form the function of
many meters through a variety of ranges
thus furnished. In this way, one meter
many times performs the functions of ten
or twenty meters. However, a restriction
is usually involved. The meter may be
a d-c instrument which can only be used
for such currents. If it is desired to mea-
sure an alternating current, this combi-
nation is not applicable in its form as
mentioned. However, this instrument may
be rendered capable of furnishing this
service by the expedient of a rectifier
which will change the alternating current
into direct current that is measurable by
the meter.

There are several ways of accomplish-
ing this end with the various types of rec-
tifiers that are available. It is proposed
to treat a few of these possibilities: (1)
the thermopile; (2) the thermocouple;
(3) the crystal rectifier; (4) the diode rec-
tifier, and (5) the triode rectifier.

as “Universal”
By William Akerron
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The construction of two types of
dry disc copper rectifiers. The ther-
mocouple, consisting of two dissimi-
lar metals joined at a “point,” a
very simple type of rectifier, is
shown at left. The old crystal de-
tector with its “cat’s whisker” can
be returned from oblivion for recti-
fying purposes. Also the diode and
triode vacuum tubes are useful.

The work of various physicists of the
past evolved the fact that a series ar-
rangement of two dissimilar metals in
contact with each other had the useful
property of conducting an electric cur-
rent in only one direction. This is of
course the process of rectification, where-
by an alternating current that reverses its

Meters

Instrument

polarity or direction periodically in an in-
put circuit to the thermopile may be made
to function in only one direction in the
output circuit to constitute a. direct cur-
rent.

The first two sketches illustrate two
types of such a rectifier. In the first one,
the active elements are two alternate discs
of copper sulfide and magnesium. In the
second one, the active discs are made of
copper in the pure state and copper oxide.
In both of these thermopiles the discs are
mounted in alternating sequence upon an
insulated threaded rod between succes-
sive radiating discs for the dissipation of
the heat that is generated within the
units.

Danger of Nullification

The purpose of the threaded rod is to
furnish a convenient means for clamping
the units tightly together. This latter re-
quirement is especially important in the
copper oxide type since this type of rec-
tifier will quickly lose its value if the air
can get at the copper disc to oxidize it
to copper oxide. If this should happen,
there would be two copper oxide discs in
juncture which would nullify this action.
Therefore when the copper oxide disc is
very tightly squeezed against the copper
disc so that no air may enter in between,
the life of this unit is materially increased.

The copper oxide rectifier is quite the
more universal tvpe of dry disc rectifier
and is readily obtainable in the open
market.

In the third sketch, the manner of con-
necting it up electrically is readily seen.
It is apparent therefrom that the alter-
nating current under cousideration is con-
nected between the two middle sections
of a four-section rectifier while the recti-
fied direct current is taken off the middie
point and the outsides.

In this manner, the multiple purpose
meter may be made to measure alternat-
ing current in addition to direct current.
for the measurement of alternating cur-
rent makes use of the thermocouple. This

Another way of utilizing a d-c meter

(Continued on page 20)

KYW Minimizes Harmonic Radiation

(Continued from preceding page)
red light flashes each time the modulation
exceeds a predetermined value and warns
the operator so that the volume will be
reduced.

The main rectifier is of new design and
considerably smaller than previous recti-
fier designs for 50 kw stations. It is
capable. of delivering 12,000 volts, 17 am-
peres d.c. This voltage is adjustable and
will be used at considerably lower rating
at KYW.

An intermediate and bias rectifier are
contained on the same unit as the main
rectifier. )

All high voltages are shielded behind
doors in the transmitting room. When it
becomes necessary for the operator to
enter the trangmitting room, the high vol-
tages are automatically turned off and
grounded through the operation of inter-

locks. Similar methods are employed by
nearly all high power broadcasting sta-
tions.

A.C. on Sending Tubes

The filaments of all of the transmitting
tubes operate directly from alternating
current. All other high-power broadcast-
ing stations thus far have required the use
of large motor generators to convert the
alternating current into direct current for
the transmitting tube filaments. The use
of alternating current on filaments of
tubes introduces noise on the carrier wave
radiated by the station. To neutralize
this, Westinghouse engineers have devel-
oped a “magnetron suppressor” which in-
troduces a current of the right phase and
amplititude into the power amplifier cir-
cuit to neutralize the noise current pro-
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duced by the use of a.c. on the filaments.
All of the power tubes of the station are
cooled with distilled water which is cir-
culated through the tubes and through
cooling radiators. Large blowers force
the cool air through the radiators extract-
ing the heat from the distilled water.
Thermostats and water flow meters are
used as a guard against failure of the
water system to cool the radio tubes prop-
erly. Automatic regulators are used to
maintain the filament voltages at their
correct operating value. Short circuits or
flash overs in the radio equipment which
might overload and ruin the expensive
tubes cause other automatic devices to
operate which reduce the high voltage di-
rect current from the rectifier to half
value. If the trouble which occurred was
only momentarily and clears itself up, the
(Continued on next page)

.
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(Continued—from preceding page)
type of rectifier has the advantage of ex-
treme economy since all that is required
are two short lengths (about 2 or 3 inches
long) of dissimilar wire—one might be
iron and the other advance resistance
wire.

The procedure involved in this type of
rectifier constitutes joining these two
wires together in the form of an “X” so
that they have a common junction point.
The efficiency of this couple is directly
affected by the size of this juncture. For
best results it is essential that this point
be as small as possible and it is for that
reason that soldering the two wires to-
gether is not good procedure, since the
layer of solder shorts the joint into a
large area.

Method of Connection

As will be seen in the sketch, the alter-
nating current under consideration in this
case is fed to two dissimilar ends of this
couple while the output side to the d-c
meter is taken from the two remaining
ends. Thus, the correct hook-up involves
two dissimilar wires in the input side and
two dissimilar wires in the output side to
the meter.

The thermoelectric effect that allows
this couple to act as a rectifier depends
upon the fact that two dissimilar metals
in contact have the reciprocal property of
generating an electric current from heat.
The alternating current flowing in the
input side of the couple thus generates
heat at the junction which heat generates
a direct current in the output side.

The good old crystal detector was the
standby in the days of yore as far as radio
is concerned. It performed its function of
detection against great odds until the ad-
vent of the vacuum tube caused its aban-
donment. The infinitely greater capabili-
ties of the vacuum tube dropped the crys-
tal detector from the radio scene for re-
ception but the crystal still is useful as
a rectifier for relative measurement pur-
poses in a pinch when no other rectifier
is available.

The Crystal Rectifier

Certain minerals, such as galena, mag-
netite, pyrites, carborundum, etc., have
the natural property of allowing an elec-
tric current to flow through them in only
one direction. This ability of certain
crystals has never been satisfactorily ex-
plained but nevertheless that does not
prevent us from utilizing this curious
phenomenon. Therefore, to avail our-
selves of this property all that is neces-
sary is that we find that “sensitive spot”
with a cat’s whisker when the crystal is
connected in series with the meter for
the measurement purposes. outlined here-
tofore.

Of course, the use of a cat’s whisker,
with its annoying ability of jumping, is
quite a nuisance. Because of this fact,
the sensitive spot often is lost, and the
circuit’s effectiveness jeopardized. There-
fore, in mitigation of this failing, the less
sensitive carborundum crystal in series
with an energizing battery may be sub-
stituted for the crystal with the cat’s
whisker. With the carborundum crystal,
it is possible to make a permanent con-
tact with pressure which is not easily
jarred.

Though Edison noticed the Edison ef-
fect many years ago, he did not appre-
ciate the utility of two electrodes in a
vacuum tube being able to rectify an al-
ternating current. It was not until Flem-
ing envisioned this use that the diode
vacuum tube became applicable to the
purpose of rectifying alternating current
into direct current. An extension of this
application may be adopted for our pur-
pose and according to the connections
shown in the sketch, our d-c meter may
be used in the measurement of alternat-

ing current voltages.
sensitive spot troubles, which most cer-
tainly is a decided advantage.

The Triode Rectifier

The triode vacuum tube is seen so often
in the guise of an amplifier that its recti-
fication possibilities are not fully realized:
However, the triode is an even better
rectifier than the diode—since it also am-
plifies in addition to its rectification ac-
tion, and may be made to rectify without
itself drawing current from the measured
source, which is never true of a diode. It
is this function of rectification that is ap-
plied in the vacuum tube voltmeter. A
fundamental connection for this purpose
is shown in the final sketch. It will be
noted here that the alternating current 1s
fed into the grid-filament circuit of the
tube while the meter in the plate-filament
circuit measures the direct current in-
crements or decrements that flow as a
result of the a. c. in the grid circuit.
Through the amplifying action of the
triode tube, the a. c. after rectification is
amplified to d. c. of a greater comparative
magnitude.

It should be obvious to the experimenter
that there are many ways of “skinning a
cat” and it is to the everlasting credit of
the ham with the limited pocketbook that
he has been able to function under ad-
versity incurred by a capital of practically
no dimensions.

Resistance of Rectifier

Rectification is commonly regarded as
changing alternating current to direct cur-
rent. In connection with d-c meters, to con-
stitute them of the rectifier type, the defini-
tion holds strictly, because something is done
to produce a direct current where the input
was an alternating current, and this direct
current the d-c meter of course will read. By
suitable shunts the current range may be ex-
tended. By suitable series resistors the volt-
age range may be extended, a voltmeter
simply being a current meter where the
equivalent voltage values to produce definite
currents are calibrated in volts.

A fact to consider in connection with the
rectifier is the resistance thereof. Likely this
will run high in some instances. The ther-
mopile type may be included in this group.
Special rectifiers, consisting of plates, as used
in rectifier type “universal” instruments, have
a relatively high resistance. In one instance
this resistance is 4,950 ohms. The rectifier
evidently was specially made to have this re-
sistance, for the meter resistance itself is 50
ohms, and the sum of the two resistances is
5,000 ohms, or just right for the 0-5 scale of
voltage on the meter, which is of the 1-
milliampere full-scale deflection type.

Avoiding Multiplicity

Since the rectifier may have appreciable
resistance, it is well to measure this resist-
ance, and to treat the other series resistances
accordingly. Therefore for a 50-volt scale,
the limiting resistance would have to be 49.-
950 ohms, since the meter has the other 50
ohms resistance, but the rectifier has 4,950
ohms, so the resistor to use would be 45,000
ohms. Meter and rectifier make up the
difference.

This would be true for use of the a-c scale.
For the d-c¢ purpose, then, a resistance would
have to be cut in, equal to the rectifier re-
sistance, or 4,950 ohms, and when this is
done. the resistors used for higher voltage
ranges on a.c. also would be applicable to
the same ranges on d.c. That is, two sets of
resistors would not be needed.

However, the two scales do not track. That
is, there must be an a.c. scale, or calibration,
and a d-c scale, or calibration. The differ-
ence is rather pronounced over a portion of
the scales, but there is practically always
some difference. This is principally due to
the impedance factor, that is, the capacity
and inductance effects of the resistor or
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No worry about

tectifier at the frequencies considered. The
capacity may be rather high.

Also, the frequencies themselves are not
unlimited. In general, frequencies for the
types of rectifier units used in conjunction
with meters, using the dissimilar oplates
closely held together, are not serviceable
above 30 kc. It isn’t that current fails to
flow, but that it fails to flow according to the
calibration of the scale. The absolute values
becomes worthless, practically, at higher fre-
quencies, although a meter manufacturer
might supply data wherefrom the true volt-
age could be calculated, in respect to fre-
quencies higher than 30 kc. In general, of
course, measurements are made of low fre-
quencies, say, not above 10 kc. These fre-
quencies are in the audio realm.

Other Rectification Aspects

Aside from the use of rectifiers with d-c
meters, it is interesting to note. that real
rectification exists whenever there is a sub-
stantial change of frequency. In the more
familiar instances to which the word rectifi-
cation is applied the change is from a-c
values to d-c values. There may be a ripple
of a.c. present, but a filter would be used to
wipe that out. In a superheterodyne, the
mixer tube, or modulator, is a rectifier in a
very real sense. Are not two frequencies
put into it, and is not one lower frequency
taken out? Hence has there not beeen a
change of frequency? There has. Rectifi~
cation has taken place.

In the same sense the cathode-ray oscillo-
scope may be regarded as a rectifier, because
a.c. may be put in, of a very high frequency,
a timing circuit used to cause reduction in:
the number of pulses, while maintaining their
relative amplitudes and other proportions,
hence there has been a change of frequency
for visual purposes, or rectification.

KYW

(Continued from preceding page)
transmitter will return at once to full
power. TIf the trouble is not cleared up,
the station automatically shuts down and
requires attention of the operator.

Air Envelope for Condensers

The tuning condensers fof most trans-
mitters are large plates carefully insulated
and spaced from each other and sus-
pended in the transmitting frame with
free circulation of air around. In the new
station, the tuning condensers are
mounted in cylindrical tanks measuring
not over a foot in diameter and 3 feet
high. These tanks are sealed and nitrogen
15 introduced under high pressure. Al-
though greatly reduced in size from
former types of condensers, these nitrogen
filled condensers are able to withstand
even higher operating voltages. Even
though the parts of the condenser are
sealed inside, it is possible to tfine them
from the front panel of the transmitter
control board just as one would turn a
dial on an ordinary radio receiver.

To minimize the generation of harmonic
freque_nmes in the radio equipment, special
attention is given to the balancing of all
circuits. Furthermore in the power am-
plifier, where the generation of harmonic
frequencies is of serious consequence, the
use of shielded nitrogen filled condensers
is used. Other parts of the power am-
plifier are carefully shielded and balanced.

The Static Shield

Also, there is a static shield consisting
of a sheet of vertical wires suspended he-
tween the two coils which connect the
output of the radio amplifier to the an-
tenna system. This static shield is
grounded, thereby, preventing the trans-
mission of harmonic frequencies by ca-.
pacity reaction between these two coils.


www.americanradiohistory.com

12

RADIO WORLD

January 5, 1935

THE RCA COMMUN

Model ACR-136 Suitable Especially for Ar

By Leroy

A NEWLY announced radio receiver is
the RCA Amateur Communications
receiver Model ACR-136. This receiver
utilizes the super-heterodyne circuit with
an if. of 460 kc and an additional oscil-
lator for beating against c-w signals. It
also contains automatic volume control
and a pentode output stage. Its tuning
range occurs in three bands as follows :

A 540— 1720 kc—Broadcast, police

B 1720— 5400 kc — Amateur, police,
aviation

C 5400—18000 kc — Amateur, S. W.
broadcast, aviation.

Integral with the equipment are the
power supply and a dynamic loudspeaker
operating from the pentode output stage
which delivers 1.9 watts of undistorted
power. In other words, the whole works
is in one box.

A.V.C. May Be Cut Out

The tuner part has one tuned r-f stage,
for low image-frequency response and
high signal-to-noise ratio. The set has
sufficient sensitivity fo go well below the
noise level in almost any location. The
selectivity is such that stations cam be
copied through the QRM.. The audio sys-
tem of this receiver is equal in quality
with that of a good broadcast receiver,
bringing a new pleasure to phone work.

The controls have been arranged for
maximum convenience and ease of opera-
tion. No plug-in coils are required, the
desired band being selected by a switch
next to the main tuning control. The use
of both a sensitivity control and an audio-
gain control permit the operator unusual
flexibility in controlling background noise.
A jack, which mutes the speaker when
phones are plugged in, is provided on the
front panel. An easily operated toggle
“stand-by” switch removes the plate volt-
age from the tubes during periods of
transmission, but leaves the heaters lighted
and ready for instant operation. A switch
to cut out the a.v.c. permits the clarifica-
tion of slow-speed telegraph signals. An
adjustment of the beat oscillator control
allows the selection of the desired beat
frequency for c-w reception. A tone con-
trol is provided and is particularly useful
in reducing background noises.

Ease of tuning is provided mechanically
by a two-speed reduction drive. The low
ratio (10 to 1) permits any band to be
covered rapidly, while pulling out the main
tuning knob increases the ratio to 50tol
for fine tuning.

A unique dial permits the positive log-
ging of stations of any frequency without
re-setting to a reference point. Band
spreading is provided by the vernier
pointer which travels approximately pine-
teen times as fast as the main pointer.
The main dial, accurately calibrated in
megacycles, facilitates the location of sta-
tions.

Operation Detailed

By the agency of this dial, tuning is of
course accomplished. This controls by
means of a single knob the tuning of the
r-f amplifier, oscillator and first detector
circuits through a three-gang variable
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capacitor. The procedure in tuning this strength, then turn the beat oscillator

set for broadcast or amateur phone sta-
tions involves the following steps:

1. Turn the power switch on and ad-
vance the sensitivity control for maximum
sensitivity.

2. Select the position of the band
switch at which the band letter that is vis-
ible through the small opening in the dial
corresponds to the frequency scale that
includes the station desired.

3. Set standby and a-v controls on and
the beat frequency oscillator control off.

4. Advance volume control until back-
ground noise is heard.

5. Push in tuning knob on dial and ro-
tate short pointer to approximate setting
of desired station then pull knob out and
adjust to exact center of carrier.

6. Decrease volume as necessary and ad-
just tone control for preferred quality of
reproduction.

If several moderately strong statioris are
available, silent tuning between station
settings may be obtained by turning sensi-
tivity control counterlockwise until back-
ground noise (at any point on the dial
where no signal is heard) just disappears.
Obviously, weak or distant stations below
the noise level will not be received after
this adjustment.

Use of Beat Oscillator

In the efforts to locat eweak, odulated
signals, the beat oscillator may be used to
advantage. It should be tuned for this
purpose exactly to the intermediate fre-
quency of the receiver so that an audio
frequency note of ascending pitch will be
obtained on each side of every incoming
carrier. To adjust the beat oscillator in
this manner, simply tune the receiver ac-
curately to any carrier of suitable

switch on and swing the smalil horizontal
rod inside the case in either direction until
zero beat is obtained. It follows then that
any carrier will be tuned to exact reso-
nance when the tuning capacities are ad-
justed to zero beat and that the presence
of weak signals will be heard almost as
well as that of signals of greater strength
because of the heterodyne whistle pro-
duced while passing through resonance.

For c-w code reception, the tuning pro-
cedure is the same as for modulated sig-
nals except that the beat oscillator per-
forms a definite rather than incidental
function. It is set not at the intermediate
frequency but slightly above or below so
as to provide an audio frequency beat
note when the receiver is tuned to reso-
nance with any carrier. The tuning ca-
pacities then should be adjusted to the
center of the carrier by listening to the
switch or key clicks before turning on
the beat oscilla or switch. Always adjust
the pitch with the horizontal rod never by
means of the tuning control knob

Data on Circuit

Upon entering' the receiver a signal
passes through a shielded lead to the an-
tenna coupling transformer, the secondary
of which is tuned by one section of the
three-gang variable capacitor, and is
thence impressed upon the grid of the r-f
amplifier—a stage of pre-selection used
primarily for reducing image-frequency
interference to a negligible value. The
output of this stage is transformer coupled
to the grid circuit of the first detector
which also is tuned to the signal frequency
by the second unit of the gang capacitor.

As in all superheterodynes, the first de-
tector is actually a mixer stage, combining
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the incoming r-f carrier with an unmodu-
lated sinusoidal voltage produced by a lo-
cal oscillator. The oscillator plate circuit,
being tuned by the third section of the
gang capacitor, maintains a constant fre-
quency difference from the transmitted
signal throughout the entire tuning range.
Thus, a difference or beat frequency is de-
veloped when any signal is received which
is the same at each position of exact reso-
nance. In this receiver, the functions of
the first detector and oscillator are per-
formed by a single tube.

Alignment Coils Shorted

It should be noted at this point that the
three tuning ranges are obtained through
a coil-selector system in conjunction with
the one three-gang variable capacitor.
Three sets of coils, each set consisting of
three coils, are employed and with each
shift of the range switch, a different and
complete coil set is substituted. In addi-
tion to selecting the desired coil set, other
contacts are provided on the range switch
to short-circuit the coil set for band A
when operating in band B and the coil set
for band B together with the oscillator
coil for band A when operating in band C.
This practice prevents the occurence of
“dead spots” in bands B and C because of
absorption effects in coil sets A and B
which (when untuned) have natural peri-
ods within the range of the next higher-
frequency band.

The beat frequency that is set up in the
first detector carries the same modulation
as the original r-f signal and is commonly
termed the intermediate irequency. Since
this intermediate frequency is constant for
all r-f carriers, the next (i-f amplifier)
stage utilizes fixed tuning. Its grid cir-
cuit is coupled to the first = detector

through a transformer, both windings of
which are tuned to the intermediate fre-
quency (460 kilocycles) by means of in-
dependent adjustable capacitors. A simi-
larly-tuned transformer is used to couple
the output of this amplifier to the second
detector, making a total of four capacitors
for adjustment during alignment.

The i-f signal generated by the beat os-
cillator for c-w reception also is applied
to the input of the second detector. As
mentioned, the variable capacitor operated
by the horizontal rod inside the case is
actually a wernier control which permits
adjustment of the oscillator output fre-
quency over a very limited range on either
side of the receiver intermediate frequen-
cy. The little condenser is connected in
parallel with the main tuning capacitor for
the oscillator stage—also a variable air-
dielectric unit accessible for adjustment by
means of a screw-driver through an open-
ing in bottom of case. Both capacitors to-
gether with the oscillator tuning coil are
contained inside a single shield.

A.V.C. in This Stages

In addition to detection, the succeeding
stage also performs functions of automatic
volume control and audio-frequency am-
plification. Diode detection is employed
to avoid distortion and provide automatic
volume control. The i-f signal is applied
between the cathode and diode plate ele-
ments of the tube and the volume control,
which is in series with this circut, assumes
a negative d-c potential of an amplitude
that varies directly in accordance with the
strength of the original r-f carrier. By
returning this potential or portions there-
of to the grids of the r-f amplifier, first
detector and i-f amplifier, these tubes are
biased in varying degree to compensate

for fluctuations in field strength (fading)
and for extreme changes of r-f input when
tuning. The switch in this circuit permits
elimination of the automatic volume con-
trol feature by removing all variable bias
from the afore-mentioned tubes.

The audio-frequency component of the
rectified signal is capacitance-coupled
from the arm of the volume control te
the pentode section wherein amplification
occurs. Resistance coupling is used be-
tween this amplifier section and the power
output stage which also is connected as a
pentode for high-power sensitivity. The
plate circuit of the output stage is matched
to the cone coil of the electro-dynamic
loudspeaker through a step-down (output)
transformer.

A tone control circuit consisting of a
variable resistor and a fixed capacitor in
series is connected across the primary of
the output transformer. The sensitivity
control is a variable resistor common to
the cathode circuits of the r-f and i-f am-
plifiers for alteration of self-bias produced
by the combined plate currents for those
tubes.

All power voltages are obtained from a
full-wave rectifier and filter system con-
nected to the a-c line. The loudspeaker
field coil is excited from this system and
serves therein as a filter reactor.

Controls

All controls except the beat oscillator
frequency adjustment are located upon
the front panel and identified insofar as
necessary by adjacent markings.

Power Switch and Sensitivity Control—
The POWER switch is combined with a
SENSITIVITY control and operates at
the counter-clockwise end of rotation.
When the knob is turned clockwise from
latter extremity, the switch closes initially
to supply power to receiver and continued
rotation increases the sensitivity of re-
ceiver gradually to a maximum. -Sensitiv-
ity is controlled by variation of the grid-
bias voltage applied to the r-f and i-f am-
plifiers. In operation, this control may be
employed to provide “silent tuning” be-
tween station settings. It is particularly
advantageous, however, as an auxiliary
volume control when the automatic vol-
ume control action of the receiver is re-
moved.

Tone Control-—Next in order to the
right is a TONE control for attenuation
of the higher frequencies, full-range re-
production being obtained with the knob
turned fully clockwise. Under adverse
weather conditions, static interference
generally will be reduced to an appreciable
extent by restricting the audio-response
range. The control circuit consists of a
variable resistor in series with a fixed
capacitor and is connected across the pri-
mary of the output transformer.

Beat Oscillator Switch—The C. W. OSC.
switch, located immediately to the right
of the tone control, serves to interrupt
plate and screen grid supply voltages to
the beat-frequency oscillator stage. Thus,
that stage can be rendered inoperative at
any time, but, since the filament remains

(Continued on mext page)
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A new communication type receiver that is self-contained and operates
between the frequencies of 540 kc. to 18000 kc.

(Continued from preceding paged
heated continuously, is ready for instan-
taneous operation.

Beat Oscillator Frequency Control—To
provide manual control of the output fre-
quency over a limited range on each side
of the “zero-beat’ position, a midget vari-
able air capacitor is connected across the
main tuning capacitor for the beat oscil-
lator stage. Such adjustment is made in-
side the case upon lifting the lid, the small
capacitor being located inside a shield at
the rear left-hand corner of the chassis
and operated by means of a horizontal rod
pivoted from the top of that shield.

Tuning Control—The knob directly be-
neath the dial is the main tuning control.
This knob when set inward affords a drive
ratin of 10:1 for rapid adjustment and.
when pulled out, engages a secondary
drive with a ratio of 50:1 for precise tun-
ing—a valuable feature for short-wave
work.

Range Switch—The following knob to
the right is a RANGE switch for select-
ing any of the three bands whose fre-
quency limits are tabulated under “Elec-
trical Specifications.” A visual band indi-
cator operates i conjunction with this
knob, the band letters corresponding to
the various switch positions appearing in
sequence through a small opening in the
lower half of the dial.

Volume-Control—The VOLUME con-
trol is connected in the audio-frequency
circuit and increases the output level with
clockwise rotation.

Automatic Volume Control Switch—On
the extreme right-hand end of the front
panel is the a.v.c. control—a switch for
eliminating automatic volume control ac-
tion to obtain best reception of slow-speed
code transmission.

Stand-by Switch—The toggle switch lo-
cated on the front panel is connected in
the plate circuit of the rectifier stage.
When thrown to the left, all plate and
screen grid voltages are removed, but the
filament supply is unaffected, leaving the
receiver ‘“‘warmed-up” so that operation
can be resumed instantaneously. Amateurs
will find this switch highly advantageous
for silencing the receiver during “sending”
periods.

Phone Jack—The phone jack on the
panel at the extreme left-hand end per-
mits quick substitution of headphones ior
reception of extremely weak signals.
When a phone plug is inserted in this
jack, it simultaneously short-circuits the
voice coil of the electrodynamic loud-
speaker and connects the phones through
a small capacitor across the plate circuit
of the power output stage. Since the loud-
speaker field is emploved as a filter for
the rectifier stage, that unit still forms
an active part of the tircuit when using
headphones.

Dial

The dial of this instrument incorporates

a mechanical band-spread system particu-
larly suited to amateur or other work
where a fine degree of resetability is re-
quired. In addition to the three main
scales calibrated directly in frequency
(kilocvcles or megacvcles), two arbitrary
scales are available for precision logging.
These are known as the wernier and
vernier index scales, the former being fully
circular at the outside of the dial and the
latter semi-circular at the center of the
dial.

It will be observed that the vernier scale
is graduated from “0" to “100” and
traversed by the long single-ended pointer.
On the other hand, the vernier index scale
is graduated from “0” to *9” and traversed
by the short double-ended pointer used
for the main frequency scales. The longer
pointer makes one complete revolution for
each unit of travel of the shorter pointer
on the wernier index scale. Thus. any sta-
tion may be logged accurately with three
digits; for example, if the vernier index
reading is between “3” and “4” and the
vernier reading is “72,” then the log num-
ber is “372.” The index number is always
the lower of the two numbers between
which the pomter is located.

In logging stations by this method, the
bhand letter also must be named. For the
above example, therefore, the full log
number would be “A-372 “B-372" or
“C-372,” depending upon the setting of the
range switch. As mentioned under “Con-
trols,” the band letter is visible through a
small opening near the bottom of the dial.

In circuits where the tuning capacitor
covers a relatively wide frequency range,
the advantage of mechanical band spread-
ing over the well-known electrical method
lies in the greater uniformity of separation
obtainable throughout that range and in
the convenience of single-control tuning.
With electrical band spreading, it is gen-
eral practice to connect small variable ca-
pacitors in parallel with the main tuning
(tank) capacitors. If such a system were
employed, the various “amateur” channels
could not be spread as uniformly since for
a given frequency change, the travel of
the band-spreading capacitors would be
far less at the high-frequency end of the
scale than at the low-frequency end; in
other words, band-spreading action would
be very effective for the “amateur” chan-
nels at 40 meters (band C) and 160 meters
(band B) but relatively poor for the two
remaining channels at 20 meters (band C)
and 80 meters (band B). In addition to
this fundamental defect, there would be
required at least one additional dial and
the probability of error in reading or re-
setting would be greatly increased. The
direct-reading frequency scale of this re-
ceiver obviously is possible only with a
single tuning control and should be found
very convenient.

Beat Oscillator
The beat-frequency oscillator embodied
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in this receiver is of the electron-coupled
type, known to afford excellent frequency
stability. Its primary purpose, of course,
is to enable the reception of c-w (continu-
ous-wave) telegraph signals, but it also
may be used to advantage in locating reg-
ular broadcast or other modulated forms
of transmission by the “birdie” method.
Although the latter practice usually will
be unnecessary because of the high sensi-
tivity of this receiver, it may be found ex-
pedient in cases where the signal strength
is very low or the carrier is not modulated
continuously.

For c-w reception, it is customary to
adjust the oscillator frequency to a value
1 or 2 kc above or below the intermediate
frequency of the receiver. Thus, all car-
riers to which the receiver can be tuned
will be heard at exact resonance as notes
of the same pitch since the beat or sepa-
ration frequency will be constant through-
out the entire tuning range. The pitch, of
course, may be varied at will by changing
the output frequency of the oscillator,
either to satisfy personal preference or to
eliminate interfering signals. Best intel-
ligibility and greater apparent volume due
to the inherent sensitivity characteristic
of the human ear will result using a mod-
erately low-pitch or beat frequency in the
order of 500 to 1,000 cycles, but audio-
image interference will decrease with as-
cending pitch.

Audio-image interference is an effect
entirely distinct from that commonly re-
ferred to in superheterodynes by the term
“image-frequency response.” By the lat-
ter is meant interference set up by an
incoming carrier on the same side of the
desired carrier as the radio-frequency oscil-
lator but removed by exactly twice the re-
ceiver intermediate frequency. Such in-
terference in this receiver is rendered neg-
ligible through the use of a pre-selector or
radio-frequency amplifier stage.

Data on Beats

When using the beat oscillator, inter-
ference of the same pitch as the desired
signal can be produced by any continuous-
wave signal which upon passing through
the receiver is converted to an intermedi-
ate frequency on the same side of the re-
ceiver intermediate frequency as the beat
oscillator but removed by exactly twice
the separation of the beat oscillator. In
this case, the interfering signal would be
a true audio image. If one merely visu-
alizes the sharp selectivity curve of the
superheterodyne, he will observe at once
that the attenuation offered by the tuned
circuits of the receiver to such image re-
sponses will increase very rapidly as the
oscillator separation is widened.

It should be appreciated in relation to
the preceding paragraph that interference
signals can be encountered not only at
the audio-image frequency but at any fre-
quency above or below the beat oscillator
frequency at a separation within the audio
range. Such beat notes ordinarily will be
distinguishable from the pitch of the de-
sired signal because of the dissimilarity of
pitch. In cases where both sound almost
alike, confusion between the desired and
undesired signals can be practically al-
ways elimmated by shifting the setting of
the beat oscillator.

Ii a beat note of approximately the
same pitch as the desired signal is heard,
the interfering signal must be either near
the frequency of resonance or near the
audio-image frequency. For the first con-
dition, best discrimination will be obtained
using a fairly low pitch frequency on the
opposite side of zero beat from the inter-
fering frequency. Use of a relatively low
pitch is recommended since for a given
small frequency separation, say 100 cycles,
two notes will be much more discernible
in the region of 500 cycles than at 1,500
cycles. When the interfering signal is-at
or near the audio-image frequency, how-
ever, two alternatives are possible. The

(Continued on next page)
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Radio Demolishes Frontiers for Farmers

(Continued from preceding page)
oscillator frequency either can be adjusted
to zero beat with the frequency of inter-
ferences or swung through zero beat with
the desired signal to some value on the
opposite side of i-f resonance.

Difference Frequency

As an example, to illustrate the latter
alternatives, suppose that with the re-
ceiver tuned to a station, the bheat oscil-
lator is adjusted to one kilocycle above
the intermediate frequency and that an
interfering signal is present at 1,900 cycles
above i-f resonance (100 cycles below the
audio-image frequency). Thus, the de-
sired frequency will produce a 1 kilocycle
note and the interfering signal a note or
900 cycles, these tones being sufficiently
close that the former probably would not
be discernible readily. By increasing the
oscillator frequency by 900 cycles, how-
ever, the desired signal would be as a
1,900 cycle note and the undesired signal
heterodyned to zero frequency. On the
other hand, the oscillator frequency could
be changed to a point on the opposite side
of the i-f resonance so that the desired
signal would again be heard as a one
kilocycle note. The interfering signal then
would produce a note of 2,900 cycles and
so should cause no confusion.

Quite a great percentage of the kick
derived from the ham game involves the
reception of distant stations and to im-
prove this phase of the game, a good re-
ceiver is a big asset. Also, a transmitter
will reach no further than the distance
which can be reliably heard on the receiv-
er. Thus, we are enabled tc say that with
the use of such a sensitive receiver as de-
scribed herein, the range of a ham station
transmission is increased without touch-
ing the adjustments of the transmitter.

EDDY IS NEW WBZA
OPERATOR

J. C. Eddy, former ship to shore operator
for the United Fruit Line, has become sta-
tion operator at WBZA in Springfield,
Massachusetts. Mr. Eddy was associated
with WEAF in 1926 and 1927 and since that
time has been with the United Fruit Line.

By Powel Crosley, Jr.

T one time it was thought that each

farmer lived in a world by himself, in-
dependent of all otier forces. That never
was true, but many farmers and others
thought it was. In recent vears farmers
have awakened to the fact that perhaps more
than any other group of people they are most
vitally affected not only by local, state and
national conditions, but by the aftairs of the
world, especially those that have a bearing
on world markets. No, none of us, not
even the farmer, lives by himself.

Four factors have played an outstanding
part in bringing farmers in closer contact
with the world, much to their advantage.
First came rural free delivery that made
possible daily newspapers on the farm.
About the same time came the telephone.
making communication quick between farm-
ers and their neighbors, as well as their
local markets. Next came the automobile.
which gave farmers the personal transporta-
tion advantage. Then came radio, and the
farmer’s range of contacts was extended
over a state or several states. Now with
radios for American and foreign reception.
his sphere has extended beyond the
boundaries of a single country to all the
world.

Barriers Broken Down

What has all this meant to farmers? IFor
one thing, it has broken down the last bar-
riers of isolation. It has put farmers n
close, first-hand touch with the world, with
markets and all the things that govern farm
prices, with state, national and even inter-
national events and developments. [t has
made it possible for them to he informed
about everything that has a bearing on their
economic, social and political welfare. It
has hrought about a better knowledge of
conditions and therefore greater oppor-
tunity for farmers to act with as much in-
formation and foresight about their busi-
ness as business men and other groups. By
hearing discussions of business. economic
and political questions farmers are in a bet-
ter position to formulate their own plans
and policies and take better advised action
in their own interest. No longer is it neces-
sary for them to grope uninformed abow
vital issues and conditions that in the past
have been unseen and unknown forces that
controlled their destiny, and seemingly were
insurmountable and uncontrollable.

Aside from these practical advantages,
there is brought to farmers a whole world
of entertainment. Programs in distant cities
that would be unavailable and that would
be exceedingly costly were it possible to
attend them, are brought right into the home
on the farm.

Sphere Is Widened

The farm family can sit by the fireside
on cold wintry nights and in unfavorable
weather and have the best enjoyment that
the wide world affords, for with American
and foreign radio receiving sets, all one has
to do is to turn the dial to get programs
from any part of the country or the world.
Through radio, news is available to farm-
ers as well as to others right while it is
happening. Every educational and cultural
advantage is theirs for they can listen to
plays, musicals and lectures on all kinds of
subjects, which but for radio would be im-
possible. The work of the womenfolk on
the farm is made lighter and brighter by
programs that bring music, plays and other
entertainment, as well as helpful suggestions
about homework, cooking and the many
things 'women have to do. During the noon
hour as well as in the evening recreation is
hrought to the men, also.

Battery sets, as well as sets operated by
home power plants, are available at low cost
so that if the farm is away from power lines,
a radio may be enjoyed regardless of loca-
tion. Radios have been so perfected that it
1s easy to insial any type.

Location Is Best

Moreover, farmers get the best reception
because they are away from the sources of
man-made interference or the disturbances
‘of industrial centers. There are no steel
structures, electric lines, street railways, nor
power plants to cause interference in re-
ception. They not only have greater range,
but much better quality of reception.

A radio will pay for itself many times
over on the farm by bringing up-to-the-
minute market quotations and weather re-
ports that let farmers know when to plant
crops or harvest them, and when to sell
grain, stock, poultry and produce. It warns
them of frosts and other factors that have
a bearing on farmers’ profits. With a radio
the farmer knows what to expect and what
to do. And good radios are to be had from
twenty dollars up!

PERSONAL NOTES

E. H. Gager has been appointed plant
manager of KYW. For several months
hé was in charge of the construction of
the Philadelphia station. Mr. Gager for
nineteen years was assistant superinten-
dent of the Commonwealth Edison Com-
pany, Chicago. From 1922 to 1925 he was
associated with KYW, Chicago. For four
years he was chief engineer of WEMR,
Chicago, later hecoming staff engineer
with the National Broadcasting Company.
Mr. Gager’s duties will include technical
supervision of the studio and station of
KYW.

A. C. Goodnow, formerly studio super-
visor at KDKA, holds the same position
at KYW. The control operators include
F. M. Sloan, from KDKA ; I. N. Eney and
C. E. Donaldson, from WBZ.

J. J. Michaels, formerly chief operator
of KYW, chicago, is chief operator at the
Philadelphia transmitter. His operating
staff includes Bryan Cole, Bernard Clark
and W. C. Ellsworth. Mr. Clark was form-
erly of the Radio Broadcasting Headquar-
ters staff and Mr. Ellsworth of the Radio
Engineering Department of the Radio Di-

vision of Westinghouse in Chicopee Falls,
Mass.

NEW SOLAR CATALOGUE

The Solar Manufacturing Corporation,
599-601 Broadway, New York City, manu-
facturer of Fixed Capacitors for radio use,
announces the issuance of the latest Spec-
ial Service Catalog No. 6-S.

Features of interest to the service trade
include ultra-compact dry electrolytics in
various voltage ratings, special self-heal-
ing type wet electrolytic condensers, aute
vibrator and suppressor condensess, to-
gether with a wide assortment of paper.
mica, trimmer and padding condensers.

These catalogs may be obtained direct
from the Solar Manufacturing Corpora-
tion

FASTER HOMCHARGER

Originally introduced in 1920 by the Au-
tomatic Electrical Devices Co., of 324
East Third Street, Cincinnati, Ohio, the
Homcharger for recharging automobile
batteries in your own garage proved so
successful that nearly a million were sold
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within a few years. Now the same com-
pany announces a new and improved
model known as the Hi-Rate Homcharger.

The use of larger and higher compres-
sion engines, dual electric horns, more
powerful lights, auto radios, etc. has im-
posed such a drain upon the car battery
that a much faster charging rate was
deemed necessary.

A THOUGHT FOR THE WEEK

O BE OR NOT TO BE—POPULAR

OR CLASSIC? The wiseacres of the
music world are racking their brains m an
effort to discover whether the public as a
whole prefers popular wmusic or the music
of the masters. Of course, when the ran-
sacking of brains and the balancing of per-
centages s all over they still wow't know
very much more than they do now. There
are so many people in the world and so
little standardization, how can guessers settle
a question which has been debated for cen-
turies? And whose decision will be ac-
cepted as final? And who has figures that
are convincing—and what the dickens is it
all about, anyhow?


www.americanradiohistory.com

16

RADIO WORLD

January 5, 1935

Photo Cell Terminology

Standard Definitions Covering Fascinating Field

IN the previous issue, December 2%th,
we discussed the underlying principles
dealing with light. In the present issue
we discuss those facts that deal with the
phototube. An intelligent understanding
of light and the photo cell is necessary in
order prbperly to design devices associ-
ated with both.

The phototube has been the subject of
considerable investigation by careful
scientists as well as electrical engineers
with a view of refining the apparatus used
in connection with the cell, in the hope of
getting the best and most consistent re-
sults. After all, like all phases of scientific
endeavor, it is based upon an intelligent
understanding of the elements used in a
“set up.”

The definitions given herewith were tak-
en from the report of the Standards Com-
mittee of the Institute of Radio Engineers.

Terminology

The Standards Committee of the Insti-
tute of Radio Engineers have accepted the
expression ‘“phototube” which is more or
less extensively used.
High Vacuum Phototube

A high vacuum phototube is one which
is evacuated to a degree that its electrical
characteristics are essentially unaffected
by gaseous ionization.
Gas Phototube

A gas phototube is one into which a
quantity of gas has been introduced, usu-
ally for the purpose of increasing sensi-
tivity.
Sensitivity of a Phototube

The sensitivity of a phototube is the
ratio of the short-circuit current through
the tube to the incident radiant flux. It
is usually expressed in terms of current
per unit radiant or luminous flux. In gen-
eral, the sensitivity depends upon the volt-
age applied to the tube and upon the in-
tensity and the spectral distribution of
the flux.

In the special case of a simple vacuum
phototube, the relation between the cur-
rent and radiant flux is linear. Also, in

By Samuel Wein

this case the specified voltage may be
taken as any voltage sufficient for satura-
tion current.
Static Sensitivity

Static sensitivity is the ratio of the di-
rect current through a phototube operated
at a specified voltage to the incident radi-
ant flux of specified value.
Dynamic Sensitivity

Dynamic sensitivity is the ratio of the
alternating component of current through
a phototube operated at a specified volt-
age to the incident pulsating radiant flux
of specified mean intensity, frequency of
pulsation, and degree of modulation.

Monochromatic Sensitivity

Monochromatic sensitivity is the ratio
of the short-circuit current through the
phototube to the incident radiant flux of
a given frequency or very narrow fre-
quency range.

Total Sensitivity

Total sensitivity is the ratio of the cur-
rent which flows through a phototube at
a specified steady voltage to the total radi-
ant flu- (in watts) of specified spectral
energy distribution entering the tube. The
total sensitivity depends on the spectral
distribution of energy of the radiation and
is related to the monochromatic sensi-
tivity.

In the special case of a simple vacuum
phototube, this sensitivity is independent
of the radiant flux and equals the varia-
tional sensitivity. Also in this case the
specified voltage may be taken to be a
voltage sufficient for saturation current.
Total Luminous Sensitivity

Total luminous sensitivity is the ratio of
the direct current through a phototube
operated at a specified voltage to the total
luminous flux in lumens.

Luminous Tungsten Sensitivity

Luminous tungsten sensitivity is the
ratio of the current which flows through
the tube at a specified steady voltage to

Antenna Called Key
to 5-Meter Range

The successful operation of the ultra
shortwave transmitter located in the
heart of New York City on the roof of
the Hotel New Yorker has interested met-
ropolitan amateur radio circles. The
transmitter itself is of comparatively low
-power but it is supplying a signal which
.covers the entire metropolitan area, with
an intensity which is at least equal to any
.other New York Sstation, although sev-
eral are operating on from 5 to 10 times
the amount of power.

Members of the Club attribute most of
their success to the height of the antenna
itself, the efficiency of the transmission
line, which is used to connect the trans-
mitter to the antenna and the extremely
high efficiency of the “long lines oscilla-
tor” which is employed.

Tuned to Antenna Wave

Very definite proof has been established,
indicating that the transmitter is most ef-
ficient when it is tuned to the exact wave-
“length of the antenna itself. Special tele-

scopic antennas, made of aircraft duralu-
min, enable the operators to change the
length of the antenna at will. Tests con-
ducted between this station and a portable
station located in an airplane have shown
that this same type of antenna and a Na-
tional Portable transceiver, operated with
dry cells, can be utilized satisfactorily for
two-way radio telephone conversation up
to a distance of 40 miles.

Smilar tests conducted ‘with transceivers
in automobiles have shown that it was
possible for two-way communication to
be established between the Hotel and cars
as far distant as Eagle Rock, N. J,, a dis-
tance of approximately 25 miles.

Transmission Line Used

The advantage of the telescopic type
of antenna and a newly developed high
frequency transmission line cable, has
greatly simplified the work of installing
the transceiver in the aeroplanes and au-
tomobiles.
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the total luminous flux in lumens entering
the tube from a tungsten filament lamp at
a specified temperature.

2870 Tungsten Sensitivity

This is the ratio of the current which
flows through the tube at a specified
steady voltage to the total lumens enter-
ing the tube from a tungsten filament
lamp at a color temperature 2,870 degrees
Absolute.

Variational Sensitivity

Variational sensitivity is the ratio of the
change in current which flows through the
tube at a specified voltage to the change
in the total flux entering the tube. As
most precisely used, the term refers to in-
finitesimal changes.

Variational Sensitivity
Amplitude Relation

The variational sensitivity amplitude re-
lation is the relation between variational
sensitivity of a phototube and the ampli-
tude of the total steady radiant flux enter-
ing the tube.

Current-Wavelength Characteristic

Current-wavelength characteristic is a
relation usually shown by a graph, be-
tween the direct turrent through a photo-
tube and the wavelength of a steady radi-
ant flux.

Conductance of a Phototube

The conductance of a phototube is the
ratio of the current through a phototube
at a specified radiant flux to the voltage
at its terminals.
Variational Conductance of a Phototube

The variational conductance of a photo
tube is the ratio of the change in currem
through a phototube at a specified radiant
flux to the change of voltage at its ter-
minals.
Resistance of a Phototube

Resistance of a phototube is the re
ciprocal of the conductance.

Variational Resistance of a Phototube

Variational resistance of a phototube is
the reciprocal of the variational con-
ductance.

Photo-Voltage Coefficient

The photo-voltage coefficient is an ex-
pression of the open circuit voltage gen-
erated by a phototube in response to a
unit variation in radiant flux when the
tube is regarded as a constant voltage
generator. It is the ratio of the varia-
tional sensitivity to the variational tube
conductance at specified values of operat-
ing direct voltages at the terminals of the
tube, and of radiant flux.

For a simple phototube and with voltage
sufficient to draw saturation current, this
quantity becomes infinite. In this case
the tube is more conveniently regarded
as a constant current generator. The tube
is likewise more conveniently regarded as
a constant current generator when the
impedance is very high.

Photo Current Coefficient

This is an expression of the short cir-
cuit current generated by a phototube in
response to a unit variation in radiant
flux when the tube is regarded as a con-
stant current generator. It is numerically
equal to the variational sensitivity.
Gas Amplification

This is the ratio of the sensitivity of a
phototube, measured at a voltage greater
than the ionization potential of the gas, to
the sensitivity measured at a voltage less
than the ionization potential of the gas.
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Characteristics of Resistors
Some Change Value Considerably Under Load

F IXED resistors find extensive applica-
tion in modern radio design. Their
uses are numerous, with their resistances
varying anywhere between a few ohms to
grid leaks of several megohms. One has
only to look under a radio chasis to realize
that resistors are the most extensively
used radio parts.

Usually carbon composition resistors are
employed where little current is concerned
and when cost is an important factor.
Wire-wound resistors must be used when
power dissipated is more than about one
watt or when a fair degree of precision
is needed.

Methods of Manufacture

In the composition type resistor the
conductor is mixed with a binder of in-
sulated material in a proportion to pro-
duce resistors of the desired size. Carbon
and graphite are usually used for the con-
ductor. Clay, rubber, and various chem-
ical plastics are used for the filler and
binder. The solid body type of resistors
are either extruded or molded similarly to
other ceramic products. Sometimes this
mixture instead of being made in rods
with connecting leads is coated on ceramic
forms, baked, and covered over with an-
other ceramic material.

Nickel-chromium alloys are usually em-
ployed for wire-wound resistors. But
nickel-iron and nickelcopper have also
found application. This wire is used bare,
enameled, or oxidized. The latter form is
used when the units are close wound and
the voltage difference between turns is
very small. Sizes range all the way down
to .001 of an inch in diameter. It is in-
teresting to note that an average wire
(.00175) used for this purpose has the
resistance of 220 ohms per running foot.

Wire Wound Units

Wire-wound resistors are wound on
porcelain or other ceramic forms. Ter-
minals are attached at the ends. The en-
tire assembly, except the extreme ends of
the terminals or the pigtails, if used, is
coated with vitreous enamel or refractory
cement. This coating serves as a pro-
tective covering for the fine wire and also
keeps out the moisture. The character-
istics of wire-wound resistors are slight or
negligible positive temperature coefficient
and no voltage coefficient.

On the other hand, the resistance of a
composition resistor is closely correlated
to the applied voltage. In other words,
the resistance of a composition resistor
varies with the applied voltage. The in-
crease in voltage has a tendency to re-
duce the resistance; and this drop, in poor
resistors, may be as high as 25% of the
total resistance. This variation, of course,
is not a desirable effect and compels the
use of the wire-wound type where a
greater degree of accuracy is required.

Composition type resistors further
shows considerable variation of resistance
with applied load. The resistance here
changes positively or negatively, depend-
ing on constituents of the resistor. Under
a slight overload in extreme cases the
change may be as high as 30%. The poor-
est wire-wound resistor, in comparison,
when overloaded 100% will not show a
greater variation than about eight per-
cent.

With the advent of high-fidelity re-

By Morris N. Beitman

Supreme Resistor Company

ceivers, noises that arise in the parts must
be reduced to an absolute minimum. Wire-
wound resistors create almost no noise.
Composition resistors do show the pres-
ence of microphonic noise which is some-
what dependent on the load.

The rating of wire-wound resistors is
based on the wattage they will dissipate
continuously for an unlimited time in free
air without passing” C. temperature in an
ambient temperature of 40° C. Of course
when these units are mounted inside of
radio sets the condition existing is very
far away from the open air requirement.

Also the heat from adjacent parts, such
as power transformers and tubes, makes
the ambient temperature of higher value
than specified. Because of these limita-
tions wire-wound resistors should be used
at a fraction of their nominal rating when
mounted inside of a chasis. However,
many wire-wound resistors may be greatly
overloaded if mounted in free air or away
from any parts that may be harmed by
extreme temperatures of about 450° C.

In rating composition resistors greater
difficulties are encountered. Since the re-
sistance of this type of resistors is directly
dependent on the temperature and applied
voltage, it may change its resistance to a
degree because of these variable factors
where it will no longer be of suitable size.
No standard has as yet been worked out
to rate composition type resistors, but as
a maximum one square inch of radiating
surface is considered capable of dissipat-
ing one watt.

The Accuracy

Due to the changing nature of composi-
tion resistors it would be hardly worth
while to manufacture to more exact re-
sistance than the present plus or minus

10%. Many do not realize what a great
variation of resistance this figure repre-
sents. As an example, when you purchase
a 1,000 ohm resistor you may be getting
any size between 900 and 1,100 ohms.
When further changes mentioned before
occur, no one really knows what re-
sistance you have. For this reason wire-
wound resistors also prove their superi-
ority.

Wire-wound resistors may be wound to
the exactness of plus or minus 2%, but
5% is the usual figure. Possessing neglig-
ible temperature coefficient and no other
variable factors, they are suitable to more
exact work.

The Color Code

Composition resistors are color coded
according to the R.M.A. specifications.
The color of the body of the resistor rep-
resents the first figure. One end is col-
ored to represent the second figure. The
band or dot in the middle is colored to
represent the number of ciphers that fol-
low the first two figures. The figure-
color table is below:

Black
Brown
Red
Orange
Yellow
Green
Blue
Violet
Gray
White.

Wire-wound resistors are not usually
color coded, but are marked with metal
or paper tags. The wattage of wire-
wound resistors is of great many sizes of
which the following are commonly manu-

factured: 1, 5, 10, 20, 30, 50, 100 and higher.
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A Surprising Difficulty Met
In Coinciding Calibrated Scale with Signal

Generator’s Frequencies
By Herman Bernard

IS

~Jl

Diagram of the 339 signal generator, in the adjustment of which a controlling factor in such a Hartley circuit

THE diagram represents a five-band
signal generator, 54 to 17,000 kg, for
which coils were originally wound, and an
airplane dial calibrated, with some capac-
ity added to the condenser’s tuning capac-
ity when the calibration was established.
Without resort to the original constants
an attempt was made to duplicate the
circuit and tracking. It proved rather dif-
ficult.

What happened was that the frequency
range for the band under test, 54 to 170
kc, was not fully covered, in fact, missed
out seriously. There seemed to be no
good reason for this. There had been no
mistake made in the original calibration.
A 76 tube had been used in self-bias fash-
ion. The circuit was a Hartley Oscilla-
tor. The voltages applied to the plate and
to the heater were the same as Dbefore.
The condenser across the biasing resistor
was the same capacity.’ In fact, it was
the indentical condenser, taken out of the
original model.

What do you suppose cause the failure
of coincidence between dial scale and gen-
erated frequency?

Mystery Solved

A new coil was made, other one ig-
nored, and the inductance selected was
that which caused the generation of 54
kc when the dial reading was 54. But
when attempt was made to reach 170 kc

there was no success. Not much more
than 130 kc could be registered. Surely
something was wrong.

The original coil was put in. This was

the coil used when the scale was cali-
brated. Surely there could be nothing
wrong with the coil. There wasn’t. Still,
bad missout.

No, the only possible source of trouble
was the bhias on the tube. And when that
was duplicated, compared to the original
setup, the tracking prevailed nicely. In
fact, the accuracy happened to be ¥4 per
cent., which is rather remarkable. Only
precision laboratory instruments of high
cost achieve such accuracy, as a rule.

The biasing resistor for the generating
tube is shown as 400 ohms, just as an in-
dication that it should be a rather low
value, but in point of fact will be selected

was discovered.

on the basis of enabling one to carry to
the high-frequency extreme of any band
with fair exactitude, leaving perhaps a
little leeway, so that a trimming capacity
may be introduced.

This solution of unexpected trouble may
prove valuable to many experimenters, not
only in building this generator, but any
circuit, like 1t or different from it, gen-
erating or non-generating. The point is
that the bias changes the resistance of
the tube, lhence there is a dual effect:
first, the effect resistance itself has on
frequency; second, that change in re-
sistance has an auxiliary capacity effect.

Avoid This Modulation

The situation that obtains when the re-
sistor and the capacity related to it are
considered becomes rather complex. If
the case of a grid leak and condenser is
considered it will be found that the
larger the resistance the smaller the equiv-
alent parallel capacity effect of the se-
ries condenser, considering the tuned cir-
cuit. That 1is, the grid condenser is
across the tuned circuit in fact. because
the parallel capacity effect would be com-
plete if all resistance were removed, leak
and tube alike, but d-¢ potential source
retained.

In the Hartley, as shown, the biasing re-
sistor and condenser across it work in the
direction of larger capacity across the
tuned circuit. the higher the resistance
and the higher the bypass capacity. Also,
since the biasing circuit is so closely al-
lied with the tuned circuit, being tied in
with the grid circuit from tap to cathode,
and with the plate circuit, from cathode
to ground, the time constant of the re-
cistor-capacity combination may be high
enough to produce low-frequency modu-
lation. This is essentially not desired.
Either capacity or resistance or both may
be reduced to avoid this retrouble, but
there is no danger of it, if the biasing
resistor is less than 2,000 ohms. as it must
be, and if the bypass condenser is 0.05
mfd. or less.

The Filtration

The signal generator shown in the dia-

wwWwW americanradiohistorv com

gram, known as the 339, is perhaps the
simplest one that can be built for serious
all-wave coverage. It has a 76 oscillator,
a 37 rectifier, and a neon tube modulator
or audio-frequency generator. Wave
bands are changed by front-panel switch-
ing. There is an attenuator. The modu-
lation may be removed or introduced by
switching, and this is true whether the
service is a.c. {(any commercial frequency)
or d.c,, 90-125 volts.

The rectifier tube resistance, in con-
junction with the 8 mfd. 1/5-volt electro-
lytic condenser, constitute a sufficient fil-
ter, as the current is low. How the de-
gree of current influences the effect of
such filtration may be demonstrated by
the fact that there is a slight trace of
hum at the higher frequencies of tuning
in any band, due to the greater current
drawn by the tube, arising from the in-
creased amplitude of oscillation, of
course. This may be corrected, if de-
sired, by using a bypassed limiting resis-
tor in the plate leg, between end of vol-
ume control and B plus, although the
gelneral lowering of the amplitude will re-
sult.

At maximum, under conditions shown,
the plate current is around 6 milliamperes.
At minimum it may be around 3 milliam-
peres. If a limiting plate resistance of 1
meg. is introduced, bypassed by 0.05 mfd.,
the current will drop to 250 microamperes
(one-quarter of 1 milliampere) and will
not change more than 15 microamperes
over the tuning range. The only trouble
with introducing this limiting device is
that its presence must be consistent with
oscillations in those regions where oscilla-
tions are not so easy to maintain, around
10 to 16 migc. The limiting resistor, then,
should be no higher in value than permits
the retention of oscillation.

76 a Good Oscillator

The 76 tube, the 6.3-volt equivalent of
the 56, though a bit sturdier in construction
than the 2.5-volt equivalent, was selected
because it is such a good oscillator. Also
it is inherently more stable than the 6C6
which was tried out originally, and the
substitution was made for that reason. In

(Continued on page 20)
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WIDE SELECTION
of PREMIUMS with
SUBSCRIPTIONS

OFFER A—Free with $1.00 subscription,
8 weeks.

OFFER B—Free with $1.50 subscription,
13 weeks.

OFFER C—Free with $3.00 subscription,
26 weeks.

OFFER D—Free with $6.00 subscription,
52 weeks,

COILS |

Aecrial eliminator. DIsDenses wlth necessity of an serial
erection. Order P-1400, r A,

Police thriller short-wave adapter plugs into set for police |

calls, For '27 detectors only. Order P-1402. Offer B.
8ilver-Marshall output transpower, 1 to 1 ratio for single-
sided circuit, magnetic speaker. Order P-1403. Offer B.
Silver-Marshall output transformer, push-pull pentcde
(7,000 ohm load) to 8-ohm secondary. Order P-1403.

Offer B.

Kit of three doubly-tuned, aluminum-shielded, 175 kec.
i-f transformers. Order P-1408. Offer D.

8et of four 6-prong plug-in oils, 200-15 meters, for use
with 000014 mfd. Three windings. Order P-1426.
frer

|

Power tramrormer for 5-tube set (2.5v., 5w, h-v), 60 |

ma. Order P-1428. Offer C.
Power transformer for 8-tube set (2.5v, 5v.. h-v.), 90 ma.
Order P-1429. Offer D.

|  CONDENSERS |

‘Three-gang 0.00014 mfd. tuning condensers [for short
waves. Order P 1031. Otrer C.
Selection of 15 fixed mica moulded condensers, .0001 mfd

to .001 mfd. State capacities and quantities. Order
P-1415. Ofter B.

Hammarlund Star Midzet condenser, 0.00014 mfd. 'Order
P-1417. Offer

De-Jur Amsco dual '0.00014 mtd, Order P-1418. Offer C.
Three 100 mmfd. compression type trimmer condensers.
Order P-1419. Offer A.
Kight tubular condensers, 600 volts. Capacities, .002, ,0086,
02, State qunntlty and capacities, your selection.
Order P-1420. Offer A.
Three tubular condensers, 600 volts, .01, 0.25 mfd. Your
?)ef!rection. State quantities and capacities. Order P-1421.

er B.
8 mfd. electrolytic. 500v. d.c. Order P-1422. Offer B.
16 mfd. electrolytic, 500v. d.c. Order P-1423. Offer C.
Two 8 mfd. eletrolytic in one case. Order P-1424. Offer C.
Three-gang 0.00035 mfd. 3%-inch shaft diam. Order
P-1425. Offer B.

|  RESISTORS |

Kit of 12 assorted volume controls (our selection). Order
P-1401. Offer A.
Kit of 25 fixed assorted resistors (our selection). Order
KP- %0%0 Oﬂ%r Al
it of fixed assorted resistors (our selection
P-1404. Offer B, ¢ e O
Velume control portentiometers with a-c switch attached:
ohms. Order P-1409. Offer.B.

10.000 ohmsa. Order P-1410. Offer B,
20,000 ohms. Order P-1411, Offer B.
50,000 ohmu. Order P-1412. Offer B.

S :I>00“000 (h e IOrdﬁrﬂl’ -1413, Offer B,
election o Plgta xed reslstors, U watt. State
and quantities desired. Order P-1414. Oﬂ'era B."lu“

| MISCELLANEOUS |

Two 45 tubes, Order P-1405. Offer B.
Two 2€ tubes. Order P:1406. Offer B.
Assortment of screws and ruts. Order P-1407. Offer A.
Twelve tube shields and bases, Order P-1416. Offer A.
Set of 12 wafer type sockets, four, five, six, seven-
medium_holes. State quantity and holes,
5 ?rdﬁr 6P %‘?26 lOt‘Per B.

et of ree-plece. aluminum shields.
Offer A. :

Your selection.
Order P-1427.
[NOTE: We pay transportation on any
and all of above premiums. This offer to

pay transportation is revocable at any
time, so act now.]

RADIO WORLD

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

ORDER NOW

RIDER’S PERPETUAL
TROUBLE SHOOTERS
MANUAL—NO. 5

1200 pages.
112 Manufacturers represented.
Volt-
Circuit
. Parts Lists

Socket Layouts . . Schematics . .
age Data . Ahgnment Data .
Notes . . Chassis Wirings .
.I. F. Peaks
Special atention paid to Trimmer
Locations. 543 different Superhet.
chassis. Right ug ;o October 193411
7.

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

Crosley Has Gadgets Log-
ging Short-Wave Stations

Cincinnati

Avppiying the principle of the circular
slide rule, a Crosley radio engineer has
worked out a novel circular short-wave
dial log of all the principal short-wave
stations in thirty-four countries. The
outstanding feature of this dial log is the
fact that with a single setting of the ro-
tating arm, the days of the week, hours
of broadcasting, call letters, l\ilocycles,
city and country in w]uch each station is
located. all appear in a straight line
through a cutout in the arm and can be
read at a glance.

In the outer circle are listed the kilo-
cycles of the different stations. Inside
is another circle in which are given the
station call letters, and in the center are
listed the cities and countries in which
they are located. On the rotating arm are
two tables which give the davs of the
week and the hours of broadcasting. On
the reverse side of the dial log the thirty-
four countries are listed and the kilocycles
for each given, so that all it is necessary
to do is to turn the arm to the number
of kilocycles listed in the outer circle of
the log and all information regarding
time of broadcasts, etc., is immediately
available. These dials are published by
the Crosley Radio Corporation and
stocked by Crosley dealers.

Pick-up and Recorder
Announced by Universal

The newest item in the production
schedule of the Universal Microphone Co.
factory at Inglewood, Cal.. is a combina-
tion pick-up and recorder, impedance 400
ohms.

The equipment is full annular ball bear-
ing mounted, and thus eliminates side
wear of grooves.

The spring adjustiment is a special fea-
ture. It is so assembled that pressure
can be easily and quickly adjusted down
to a featherweight on the needle groove,
thereby eliminating groove and needle
wear.

It matches the input of standard micro-
phone transformers. As a recording cut-

ting head, it matches standard line-to-
line mixers, tube-to-line and line-to-line
transformers.

Men cut your shaving cost

with this big razor deal.
1 Genuine Auto Strop razor.
1 Leather strop to strop blades in razor.
1 Large tube shaving cream.
S Blades that fit the razor.
1 Styptic pencil.
Ovrder today complete outfit, 8¢ postpaid

OTTO SCHROER, Poland, Ind.

SPECIAL
Set of 16 “1934 Design”

BILUE
PRINTS

® Short Wave Receivers
® Short Wave Converter

For Limited 5“
<

Time Only

Add Sc for postage. 10c for foreign

RELIABLE RADIO CO.

145 W. 45th St., New York City
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RCA CREATES INFORMATION
DEPARTMENT

The creation of a new department of
the Radio Corporation of America, to be
known as the Department of Information,
was announced by David Sarnoff, presi-
dent. The department will be headed by
Frank E. Mullen, who has been promoted
from his previous post as Director of
Agriculture of the National Broadcasting
Company at its Chicago office. Among
the duties of the department will be those
which have been handled by the Depart-
ment of Public Relations, and Mr. Mullen
will take over the work of Glenn 1.
Tucker, formerly manager of that depart-
ment, who resigned recently.

Short-Wave Condenser

:‘._/ ﬂ\“\l\j\\

Three-gang 0.00014 mfd. tuning condenser, with
high shields between sections. Trimmers built in
on two of the sections. Section with trimmer off
is to be used for antenna-stage tuning. As a
series variable antenna condenser, of 50 mmfd.
or somewhat less, is recommended, and changes
the tuning of this stage, no fixed trimmer is
necessary here. The condenser has brass plates,
such as the most expensive condensers have, and
has %’ shaft. Shipping weight 4 Ibs. Send $3.00
for 26-week subscription for RADIO WORLD (2
issues, one each week), and ask for P-1031. We
pay transportation on these condensers.

Radio World, 145 W. 45th Si., New York, N. Y.

Quick-Action
Classified

Advertisements

5 cents a word. 50 cents minimum.

“ELECTRON TUBES IN INDUSTRY,” by Keith
Henney. A thorough, authoritative presentation
of the practical aspects of electronics. Describes
in detail amplifier, rectifier, and other tubes and
photocells, and shows how they are being used
now in industry. 490 pages, 6 x 9, illustrated. $5.00.
Book Dept., Radio World. 145 W, 45th St., New
York City.

LITERARY

AUTHORS: £50 CASH PRIZES FOR POEMS:
full particulars free. MSS all kinds (especially
fiction) invited for publication. Stockwell Ltd., 29,
Ludgate Hill, London, England.

INVENTIONS WANTED, Patented or un-
patented, any size, any material, for any legiti-
mate purpose. Now is the time to act. Send us
your ideas. A square deal assured. Bosley Mfg.
Co., 79 High Street, Torrington, Conn.

COMPLETE TRAINING FOR AMATEUR
LICENSE, $1.50 weekly. N. Y. Wireless Schodl,
4 West 105th Street, New York City; phone:
CLarkson 2-7456.

“WILLCOX AUTO ELECTRICIAN'S WIRING
MANUAL”—Complete wiring diagrams for all
U. S. cars made in 1928-1929-1930-1931-1932. Com-
plete data on lgnmon systems, generators, start-
ing moturs, batteries and lighting. Printed on
tough, wcar-resisting paper that can be washed
with gasoline without injury to print or paper.
Loose-lcaf style in sturdy covers, Size 11 x 127,
300 wirtng diagrams. Price  $10.00. RADIO
WORLD. 145 W- 45th St, New York City.

“RADIO TROUBLE SHOOTING,” E. R. Haa
361 pages. 300 illustrations. $3. RADIO WORLD,,
145 W, 45th.. N. Y. Citv.

“SWOOPE'S LESSONS IN PRACTICAL ELEC-
TRICITY,” 17th Edition, Revised by Erich Haus-
mann. E.E., Sc.D. Reguires no previous terhnical
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, 52.50\. Radio World, 145 W, 45th St.. New
York, N. Y
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THE AMATEUR ORACLE

Address Questions Concerning Amateur Regulations and

Technique to M. K. Kunins (W2DPS), Technical Editor,
Radio World, 145 West 45th Street, New York, N. Y.

Infra-red Rays

CAN YOU GIVE me any information
concerning infra-red rays, the so-called
black light? Can it be produced at
home? And, if so, what kind of glass is
used in this connection, since ordinary
glass does not transmit ultra-violet light
and I assume the same holds true for the
infra-red?—J. G.

Infra-red rays are very high frequency
electromagnetic radiations that are im-
mediately next to the quasi-optical or
ultra short radio waves of the radiation
spectrum. The frequency range is ap-
proximately between 1250 megacycles and
375,000 megacycles. They are heat waves,
approximately and may be most conven-
iently generated in the home by means
of the regular electric heater that utilizes
a copper reflector. An automotive product
firm makes a small edition for defrosting
windshields of automobiles, that can be
operated from a 6-volt storage Dbattery.
It is advisable not to use any sort of glass
with such a unit because of the possibility
of its fracture from the heat.

* ok X
Speaker Field Choke

In the October 27th issue there appeared
a diagram of an 8-tube super. I fail to
note any data regarding the filter choke
and would like to ask what is its size.—
M. H. R. )

This filter choke may be the field coil
of a standard dynamic loudspeaker. The
d-c resistance may be about 1,500 ohms.

x k%
Error Corrected
IN YOUR ISSUE of May 5th, I notice

in a diagram of a universal short-wave set
that there is no return for the a.c. voltage.
Please advise whether this is so or not.—
W. A. S, Jr.

You are right. To correct this situation,
it is recommended that the upper end of the
210-ohm resistor be disconnected and at-
tached to the negative side of the line. The
other loose lead is already connected to the
other side of the line.

Filter Design

WHAT ARE the fundamental points in-
volved in filter design? I am interested
especially in band-pass filters.—R. L. C.

Filters are merely combinations of con-
densers, inductances and sometimes resist-
ances. Advantage is taken of the fact that
capacity attenuates the low frequencies, that
inductance attenuates the high frequencies
and that resistances'attenuate all frequencies.
Therefore to construct a filter that will kill
the low frequencies, we shunt the line with
capacities; to kill the high frequencies, we
shunt the line with inductances; and to kill
all frequencies except a certain band, we
shunt the line with a shunt arrangement of
L and C; and to kill one band of frequencies
and pass all others, we shunt the line with a
series arrangement of L. and C. The sharp-
ness of the points of cut-off is determined by
the number of such elementary sections that
are used.

* %

*
Field Office Relocations

Several of the district field offices of the
Federal Communications Commission have
moved to new locations. They are given
below with their new addresses:

Sixth district.

411 New Post Office Building, Atlanta,
Georgia.

Seventh district.

P. O. Box 150, Miami, Florida.
Thirteenth district.

207 New U. S. Court House Building,
Portland, Oregon.

Sixteenth district.

927 New Post Office Building, St. Paul,
Minnesota.

Seventeenth district.

410 Federal Building,
Missouri.

Kansas City,

* % »

New Rectifier Tube

APROPOS the question of D. N. ap-
pearing in this columi, December 15th,
1934, issue, Harry D. Dudichum, Jr. of
Pitman, N. J,, states that Sylvania has a
new rectifier tube known as the 25Y5 for
220 volts.
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General Case

Filters are selected for the
purposes to be served and
are designated accordingly.
A low-pass filter lets lows
go through but stops highs.
A high-pass filter lets highs
go through but stops lows.
A band-pass filter allows a
small band through and cuts
off, more or less, outside
that band.

(Continued from page 18)

theory the 6C6 should be quite stable,
because it is a suppressor type tube of
the r-f pentode variety, and the plate cur-
rent remains practically constant, regard-
less of the plate voltage. However, the
screen has to be tied somewhere, and in
small devices (also in some large ones) a
series resistor is used. Hence the change
in the amplitude of oscillation will consid-
erably change the voltage drop in the lim-
iting screen resistor, hence alter the effec-
tive screen voltage. And since the screen
voltage, rather than the plate voltage, de-
termines the plate current, it can be seen
that the plate characteristic becomes un-
stable for indirect reasons.

The 56 and 76 are coming into wider and
wider use as oscillators, because of the
high mutual conductance.. While this
high conductance in a sense works aga.inst
stability, because small changes in oscilla-
tion amplitude on the grid side produce
relatively large changes in plate voltage
drop, the stability may be enhanced by the
use of a series limiting resistor in the
plate circuit that is large compared to
the d-c resistance of that circuit. Besides.
the main consideration is that there be
oscillation, so a tube that affords oscilla-

tion with no difficulty whatever is a wise
choice. Refinements may be introduced
at any time, consistent with the mainte-
nance of oscillation.

Currents Given

The stability is improved by the limiting
resistor method because a pure resistance
is a very large part of the total resistance.
The impure resistance is the tube plate
circuit. How stable the frequency will be
with proper limitation of the plate current
by the series resistor method is shown by
the comparison of maximum and mini-
mum currents. When the change is only
15 parts out of 250, or roughly 5 per cent.,
the frequency stability will be as good as
1 part in 10,000, without any special treat-
ment of inductance, temperature, etc. It
should be remembered, however, that the
usual period of operational use is consid-
ered. Over long periods—months or years
—changes may take place that would im-
pair the scale-to-generation accuracy, but
scarcely the frequency stability. What
would be required would be capacity re-
adjustments in the trimmer circuits.

For the first band, 54 to 170 ke, the ad-
justment may be made for a frequency
of 140 to 160 kc, by using stations 1,400 to
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1,600 k¢ in the broadcast band, and beat-
ing the tenth harmonics of the generator
with ‘the station fundamentals. As a
check, use some station near the low end
of the broadcast band. Say it is WEAF,
660 kc. The tenth harmonic is of 66 is
660, so at 66 there should be coincidence.
But the eleventh harmonic of 60 also is
660, so there should be coincidence at 60.
And the twelfth harmonic of 55 is 660,
which enables comparison of 55 on the
scale, zero beat with the station being
used. So one station may be used, if pre-
ferred, to traverse the dial for several spot
frequencies. Take the broadcasting sta-
tion frequency, one near the low end, and
divide it by 13, 12, 11, 10, 9, 8, etc., and
note what these frequencies are. If the
case is that of 660 kc, we can tie down the
circuit inductively when the dial reads 55,
check at 60, 65, 73.3, 825, nearly 95, 110,
132 and 165. Thus the high-frequency
tie-down point of 165 on the dial may be
used for capacity adjustment. Actually,
the coils are made commercially, so no
inductive tie-down is necessary, only the
capacity adjustment, which should include
the bias resistor reduction if the spot fre-
quencies are not as numerous or as coin-
cidental as required.
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or if increasing the frequency of the
radio-frequency generator increases the
audio note, subtract it. The audio-fre-
quency note heard with a piezo oscillator
having the assumed frequency would be
380 cycles, hence 700.140 -+ 0.380 =
700.520 kc.

PART 2. CHECKING BROAD.
CAST FREQUENCY STAND-
ARDS

A. Integral Sub-multiples of 5000 kc.

The frequencies which are integral sub-
multiples of 5000 kc are most easily meas-
ured. ‘Lhere are only two broadcast fre-
quencies, 1000 and 1250 ke¢/s, which bear
tnis relation. The ffth harmonic of
1000 kc is 5000 ke. If a 1000-ke oscil-
lator, whether a transmitting set or fre-
quency standard, is coupled to a radio
receiver tuned to 5000 k¢ at a time when
the standard signal is being received, a
heterodyne note will be produced which
i1s equal to the frequency difference be-
tween the S5th harmonic of the 10400-kc
oscillator and the standard signal.

Assuming that the nominal value of
the 1000-kc oscillator is known, all that
remains in order to measure the fre-
quency accurately, is to determine the
frequency of the beat note and whether
the frequency is higher or lower than the
standard signal. This is done when the
radio receiver is not in the generating
condition. The most convenient method,
if the beat note is in the audible range,
1s to match it with a known audio fre-
quency produced by a calibrated audio-
irequency oscillator.

The direction of the deviation is most
easily determined by making a slight
change of known direction in the un-
known frequency. If an increase in the
unknown frequency increases the audio-
frequency beat note the frequency is high.
If an increase in the unknown frequency
decreases the audio-frequency beat note,
the frequency is low. Conversely, if a
decrease in the unknown frequency in-
creases the audio-frequency beat note the
frequency is low, aund if a decrease in the
unknown frequency decreases the audio-
frequency beat note, the frequency is
high. 1f the audio-frequency to e meas-
sured is between 5 and 200 cycles per
second, the audio-frequency arrangement
described in a previous Bureau publica-
tion by N. P. Case can be used with a
very high degree of accuracy. If the audio
frequency is still lower and goes below
the range of the audio-frequency ampli-
fier, it is necessarv to provide a carrier
for this audio-frequency note. This is
done by making the radio receiver gen-
erate and adjusting the resulting beat
note so that it is approximately 1000
cycles per second. A fluctuation in the
amplitude of this 1000-cycle note, which
has a frequency equal to the frequency
difference between the two radio frequen-
cies, will then be heard. If it is only
desired to readjust the unknown frequency
to agreement with the standard signal, it
is a simple matter to adjust to zero beat.
The same method can be used for a fre-
quency of 1250 kc. Precaution must be
taken to make it possible to combine the
signals with approximately equal inten-
sity. Some difficulty in this respect may
be expected if measurements are made
when the transmitter is operating unless
the harmonics are very completely sup-
pressed.

Case of 1000 or 1250 kc.

A station frequency monitor which
utilizes a piezo oscillator having a fre-
cuency of 1,000 or 1,250 kc can be meas-
ured or adjusted to frequency in a similar
manner. If the radio transmitter is
operating, the measurement can bhe made

r = .-
indirectly in terms of the transmitter in  quency. The following table indicated hd
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the following manner. Measure the {re-
quency of the radio transmitter in terms
of the 5,000 kc signal and simultaneously
read the frequency as indicated by the
frequency deviation meter on the monitor.
The two frequencies should agree. If
they do not, adjust the frequency monitor
until the deviation meter indicates the
correct frequency deviation. It may Dbe
desirable to measure the frequency moni-
tor directly against the standard signal at
a time when the radio transmitter is not
operating.

If the frequency monitor is of the type
which is adjusted to exactly 1,000 or 1,250
kc, the measurement can be made the
same as in the case of the radio trans-
mitter. However, if the monitor is set
high or low by 500 or 1,000 cycles, it
will be necessary to make use of an
audio-frequency oscillator to determine
the value of the audio beat frequency. In
the case of a monitor which has a fre.
quency of 999.500 or 1,000.500 k¢, the
beat note to be measured would be 2,500
cycles per second. As five cycles varia-
tion in the beat note is only 1 part in 10°
any audio-frequency oscillator which
would be constant to 5 or 10 cycles per
second would be adequate. In the case
of a monitor which has a frequency of
999.000 or 1,001.000 kc a 5,000-cycle note
would be produced. Similarly for 1,250
ke, audio-frequency beat notes of 2,000
and 4,000 cycles per second would have
to be measured. The general relation is
that the audio-frequency note produced
by heterodyning the monitor frequency
and the 5,000-kc standard signal is equal
to the product of the number of cycles
the monitor is set high or low and the
ratio of 5,000 to the nominal value of the
monitor.

B. Measurements With Auxiliary
Generator for Frequency Multiples
of 50.

Measurements of any of these fre-
quencies require the use of an auxiliary
generator in addition to the high-fre-
quency receiver. The auxiliary generator
may be a piezo oscillator or it may be a
manually controlled oscillator. If a piezo
oscillator of the desired frequency is avail-
able, it is desirable to use one. In this
case a distorting amplifier is necessary in
order to bring out the harmonics so that
the beat against the 5,000-kc standard
signal can Dbe easily heard. This piezo
oscillator should be provided with a
vernier frequency adjustment so that it
can be readily adjusted to agreement with
the 5,000-kc standard in the manner previ-
ously described. After this is done the
monitor or radio transmitter can be meas-
ured in terms of harmonics of the
auxiliary generator. If a manually con-
trolled generator is used, the L/C ratio
must be low so that the frequency can be
easily adjusted to zero beat with the
standard frequency, and readily hLeld on
that frequency.

There are two main factors which de-
termine the frequency to which the
auxiliary generator should be adjusted.
The first is that its frequency must have
an integral relationship with the stand-
ard frequency and the frequencv to be
measured. The second is that the har-
monic which is heterodyned with the
standard frequency must be of sufficient
intensity to produce a beat note which is
easily recognized.

Taking both factors into account the
hest result is attained if the frequency of
the auxiliary generator is the highest com-
mon factor of the standard frequency and
the frequency to be measured. There is
one other consideration in the case of a
manually controlled auxiliary generator
and that is, the lower its frequency, the
less trouble is experienced in holding it
at zero beat against the standard fre-

the broadcast frgquencies which can be#
measured in terms .of the 5,000-kc stand-¢
ard frequency transmission by means‘.of

a high-frequency radio receiver and an

auxiliary generator. It will be uitder-«
stood that the table gives all broadca¥%t

frequencies which are multiples of 50, but

does not indicate more than one gen-

erator frequency for these frequencies

except for 1,000 and 1,500 kc.

500 ke 200ke 100 ke 50 ke
1,000 600 700 350
1,50 800 900 650

1,000 1,100 750
1,200 1300 850
1400 1500 950
1,050
1,150
1,250
1,350
1,450

Example of Auxiliary Method

As an example of this method of meas-
urement, assume the frequency of the
radio transmitter to be 1,150 kc. The
radio receiver, in the generating condi-
tion, is tuned until the 5,000-kc standard
frequency signal is heard. The auxiliary
generator, set on approximately 50 kc, is
then turned on and the frequency varied
until a second audio frequency is heard on
the output of the high-frequency receiver.
If the radio receiver is then adjusted so
that it does not generate, the auxiliary
generator can be set to zero beat with
the standard frequency signal. If the
radio receiver is again made to generate,
the auxiliary generator can be easily set
to agreement with the standard frequency
signal as previously explained. The rough
adjustment to zero beat must be made
when the radio receiver is in the non-
generating condition, otherwise there is
danger of setting to zero beat between
the two audio frequencies of harmonics of
the audio frequencies. If a piezo oscil-
lator is used, this precaution is unneces-
sary. A tletector-amplifier is set up so as
to receive portions of the outputs of the
auxiliary generator and the 1,150-kc radio
transmitter, [Fig. 4. The output of the
amplifier will give the audio beat fre-
quency between the 23d harmonic of the
auxiliary generator and the 1,150 kc of
the radio transmitter. [If this audio-fre-
quency is reduced to zero as indicated on
a visual Dbeat indicator the transmitter
frequency will be in exact agreement with
the standard frequency signal. One per-
son can make this adjustment, as an aural
indication may be used for the auxiliary
generator and a visual one for the trans-
mitter adjustment.

If a piezo oscillator is used as the
auxiliary generator, it need only be
checked against the standard frequency
signal at intervals.

C. Measurement of Any Broadcast
Frequency

The methods of measurement given in
the preceding paragraphs are applicable
to twenty of the frequencies in the broad-
cast band. The highest common factor
of 5,000 ke and the remaining broadcast
frequencies is 10 kc. The frequency of
the auxiliary generator must therefore be
10 ke if the other broadcast frequencies
are to be checked readily in terms of the
5,000-kc transmissions. The beat note be-
tween the 500th harmonic of the 10-kc
generator and the 5,000-kc transmission
would not be loud enough to be heard
distinctly. The simplest solution, there-
fore, is to set the auxiliary generator on
100 ke and let it control a 10-kc multi
vibrator. The beat against the standard
frequency signal could then be heard

easily and the harmonics of the 10 k¢
would heterodyne equally well with fre-
(Continued on next page)
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NEW ONES FOR 1935

¥
» t*\"]‘HIS 1935 brings quite a few new pro-
3 ' 2

grams to the air., Iittle Jackie Hel-
17, the 6l-inch tenor, will inaugurate his
Lirs “sponsored evening program on Mon-

# Adav® January 14th, over an NBC-W]Z
» 87 #work at 10:00 p. m. EST. Jackie will

he heard at that time each Monday under
the sponsorship of Chappel Brothers,
makers of Ken-L-Ration. . . . Igor Gorin,
young Russian baritone, who was “dis-
covered” by Rudy Vallee, began a new
series of programs recently over an NBC-
WEAF network. Each Monday at noon.
He sings in all languages, especially Rus-
sian and Spanish. . . . Morton Downey
is back on the air at his old stamping
ground, the NBC. Under the sponsor-
ship of the makers of Carlsbad Sprudel
Salts, Downey is heard twice weekly.
Each Sunday for a half hour at 4:30 p.
m.; and each Tuesday for fifteen minutes
at 7:15 p. m. over an NBC-WJZ net-
work. His contract is an ambitious one,
calling for a salary of six thousand dollars
weekly. Downey began his radio career
about ten years ago via the NBC net-
works. He has been successful ever since.
. . . Anne Jamison, petite lyric soprano
from Canada, has signed an exclusive
contract with the NBC Artists Service.
Miss Jamison was born in Belfast, Ire-
land. At the age of four she went to
India with her family, lived there four
years, then returned to Ireland. Her
next move was to the little town of
Guelph, Ontario; and now—New York,
and a nice contract. . . . “The O'Neills,”
new dramatic serial of American home
life, now heard over the CBS-WABC net-
work under the sponsorship of the Gold
Dust -Corporation, have over two thousand
American housewives to thank for their
contract. These housewives listened to
eight programs and picked the O’Neills as
the best. Now you may hear them, Mon-
day, Wednesday and Friday evenings at
7:30 p. m. over WABC and network. . . .

ORMANDY IN EARLY THIRTIES

The Minneapolis Symphony Orchestra,
under the direction of the eminent young
Hungarian conductor, Eugene Ormandy,
inaugurated a series of weekly concerts
over the nationwide WABC-Columbia
network on Friday, December 28, from
3:15 to 5:00 p. m.,, EST. Originating in
Minneapolis, the broadcasts are relayed to
the Columbia network through the facili-
ties of WCCO. The concerts will be
heard on Fridays, January 4, 11, and 18,
March 1, 8, 15, 22 and 29, and April 5, 12,
19 and 26.

Numbering 85 members, the Minne-
apolis Symphony ranks among the leading
orchestras of the world. In its 31 seasons
in Minneapolis the orchestra has become
a northwestern institution and its exten-
sive annual tours and frequent broadcasts
have won for it an enviable place in
America’s musical world. Ormandy
plans to offer primarily works which the
public knows and loves. He has had wide
experienice in the theatre, concert hall

&

Station Sparks

By Alice Remsen
®

and radio, and his popular programs will
also feature less familiar masterpieces
famous for their melodic beauty.

The young conductor, still in his early
thirties, was a child prodigy at the Buda-
pest Academy of Music when he gave his
first public recital at the age of seven.
When only seventeen he was awarded a
Professorship of Music. In 1921 Ormandy
came to America and immediately em-
barked upon the versatile career which
ultimately carried him to guest conductor-
ship with the New York Philharmonic-
Symphony, the Philadelphia Orchestra,
and with the Columbia Broadcasting Sys-
tem prior to his Minneapolis engagement.

THE GUMPS GOING STRONG

The Big Show is continuing the Ex-
T.ax series with the same stars, Block and
Sully, Gertrude Niesen, and Lud Glad-
kin’s Continental Orchestra. David Free-
man is still writing the comedy material
for the show. Mondays, 9:30 p. m.
WABC-Columbia network. . . . Owing to
the enthusiastic reception given to “The
Gumps,” famous cartoon family, as char-
acters of a radio series, the WABC-Co-
lumbia network over which they are
heard has been increased from twenty
stations to forty-eight. They may be
heard daily except Saturday and Sunday
at 12:15 p. m. The Gumps are sponsored
by the Corn Products Refining Company.
. . . Kate Smith is sponsored again, this
time by the Hudson Motor Car Com-
pany, each Monday night at 8:30 p. m.
over the nation-wide WABC-Columbia
network. But Kate is not relying upon
herself alone—she is auditioning ambi-
tious semi-amateur artists, and will use
weekly guest entertainers from among
those auditioned; Jack Miller’s Orchestra,
and the Three Ambassadors, male trio,
complete the program. Kate is journey-
ing to a different city each Friday night
to conduct the hunt for new talent. . . .
Lavender and Old Lace won a contract
renewal for 1935. The program remains
the same, with Frank Munn, tenor; Hazel
Glenn, soprano, and Gus Haenschen’s
Orchestra. Each Tuesday, at 8:00 p. m.
Sponsored by Bayer’s Aspirin. . . . “Melo-
diana,” which is sponsored by the makers
of Phillips Dental Magnesia, also won a
new contract, and also keeps its program
intact. Featured are Vivienne Segal,
prima donnar soprano; Oliver Smith,
tenor, and Abe Lyman’s Orchestra. Each
Tuesday, 8:30 p. m.

STUFF AND SOME NONSENSE

Taxicab drivers who line up outside the
Columbia Radio Playhouse waiting for
possible fares at the end of the Caravan

program all tune their cab radio in or¥ine
show while they wait. . . . Babs Ryan has
her luxurious blonde hair done up differ-
ently for just about every broadcast. . . .
All those cheers heard in the vicinity of
West 44th Street the other night were
made of the real college stuff. About fifty
alumni of Pittsburgh University attended
Fred Waring’s program at the CBS Play-
house and when it was off the air Fred and
the orchestra and all fifty faithfuls yelled
themselves hoarse for every college they
could think of. Norman Brokenshire, an-
nounced on the CBS Headliners program,
reports he’s spending a lot of spare time
now working out the details of his inven-
tions, an all-consuming hobby of Nor-
man’s. . . . David Ross claims to have
antedated the piano-sitting Helen Morgan
by several years. He was quite a tiny lad
at schoo! but had a good, big reciting
voice so the principal sat him on top of
the piano at assemblies and bade him per-
form. . . . Colonel Lemuel Q. Stoopnagle
reports a weird fan letter. It encloses
a clipping showing that a husband and
wife who were on the verge of parting
listened to “Stoopnagle and Bud’s
gloom-chasing antics and were made to
laugh together so uproariously that they
resolved to “live happily ever after.” . . .
Ray Henricks is the newest star from the
Pacific Coast to join the staff of the
American Broadcasting System. He is
now featured over the ABS-WMCA net-
work on Tuesdays at 7:00 p. m. . . . Sta-
tion WJW, popular Akron, Ohio, station
on 1210 kilocycles, has joined the ABS.
“The Voice of Romance” has been moved
to an earlier position on the ABS-WMCA
schedule. . He may be heard, Monday
through to Friday, at 8:30 p. m.

STUDIO NOTES

Jack Denny is always getting letters
meant for Jack Benny and vice versa. . . .
Phil Hanna, Three Cheers top tenor, has
a top tennis rating in California, and won
the Canadian Doubles Junior Champion-
ship when he was just out of high school.

. Ben Bernie has grown a mustache
since he has been in Hollywood. He’s
also carrying a cane. What next?
Muriel Pollock is busy writing some smart
new tunes. . . . George Givot, the “Grik”
Ambassador of Good Will, is really a
Russian, but was raised in Omaha,
Nebraska. . . . Glen Gray’s nickname is
“Spike.” ... Mario Braggiotti, CBS part-
ner of Jacques Fray, is a sort of walking
ILeague of Nations. Born in Florence,
Mario was brought up in Boston and is an
American citizen. His four grandparents
were English, French, German and Ital-
ian. . . . And there’s Victor Kolar, Ford
Symphony conductor, also an American
citizen. He was born in Budapest, Hun-
gary—his father a Slovakian and his
mother a German. He was educated in
Prague, then German, now Czechoslova-
kian, and populated mainly by Bohemians,
and he is equally at home speaking Eng-
lish, German, Bohemian, Hungarian and
Slovakian.

(Continued from preceding page)
quencies in the broadcast band. It is
evident that with this equipment all as-
signed frequencies in the broadcast band
can be checked against the 5,000-kc stand-
ard frequency signal, Figure 5.

There are some cases in which a fre-
quency can be measured by more than
one of the methods indicated. The ques-
tion arises as to the advantages and dis-
advantages of the various possibilities or
as to how existing equipment might be
brought into use. The first method is
applicable to only two frequencies. It
provides the most accurate check for fre-
quencies which are very near the har-
monic value. For monitors, however,

which are set high or low by 500 or 1,000
cycles per second, the audio frequency
which must be measured is so high that

it is very difficult to determine its value.
I"his method is further handicapped by
the fact that if the measurements are
made in the transwmitting station when the
power amplifiel rs operating, the har-
receiver. If that is the case it would be
may be so strong that it will block the
monic which is picked up on the receiver
necessary to locate the receiver at some
distance from the transmitter and use a
line between transmitter and receiver.
The second method requires aun
auxiliary generator and detector-amplifier
in addition to the equipment used in the
first method. A small error may be in-
troduced in this method in the adjustment
of the auxiliary generator. If a piezo
oscillator is used this error is negligible.
The error is much greater if a manually-
controlled oscillator is -used. In either

case, however, it should not be more than
a few parts in a million. This method is
applicable to 20 of the broadcast fre-
quencies, and is much more satisfactory
for checking monitors which are set off-
frequency because the audio frequency to
be measured equals the amount the moni-
tor is set high or low. If a harmonic
amplifier is coupled to the auxiliary gen-
erator so that sufficient voltage is pro-
can be read directly on the visual indicator
vided, the measurement of the monitor
provided with that unit.

It is necessary to use the third method
in checking the remaining 76 broadcast
frequencies. This method requires a
high-frequency receiving set, auxiliary
generator, 10-kc¢ multivibrator; detector-
amplifier; and audio-frequency measuring
equipment.
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