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E 1 Mr. SERVICEMAN
]} 3 YOU CAN NOW. BUILD YOUR OWN : P_'r,k, a a,;! Gbl“ Rll;:lgr'.‘)Volumc 11 otBthe
- " erpe rouble Shooter’s Man . Buy
i UNIVERSAL AC-DC BATTERY RECEIVER | || Sl oo, Sty W oy
Works Everywhere — Automobile — Motor Boats — Offices — Camps — Hospitals — a receiver because you do not have the data.

: ° Bedrooms — Dens — Hotels : FREE If you are a Service Man, write
I 4 * for the color code chart of the
| 5 “resistors used in Atwater-Kent receivers. En-

[ Sold £ 25.00 B ) close 3¢ to cover postage

3 4 0 N

» old for $25. ~ b RADIO TREATISE CO., Inc.

} SPECIAL 1 1440 Broadway New York City
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: COMPLETE :

{ T ] P AR I S

1 4

M p 4

COMPLETE RECE!IVER—Employs three Pentodes and One 0.0005 mfd. condenser............coc...... .08 q
: oneMDiode Re::tlﬂeri incoﬁnc'a':':t:d I"{tot 2 advageed gne 8.8?06 ﬂrjnfdé cgndenseg .............. gg ) Tuned Radio Frequency Sets
design circuit utilizing the very lates ower Cone wo 0. mfd. Cosmic condenser................ .

4 . Provid ffici volume to fill the largest Two 4 mfd. eloctrolytic condensers, 200.volt rating .80 4 -

4 l'soe:::.kerunusruoavlI :esnssllélvft;n:ndn %I?I:ctielty permits new '(r)wo gmr)nfc:‘. elgcch'%lyti% c:ondensers, 33-volt r:tinn .gg 4 FIVE TUBE MODEL

» DX records on a 20 foot aeriai! ne -ohm bias resistor cos d .C i H b .

b hR'eetei;eg. statct(:‘rfy tulfli':gsd and tested, with cahlnot.Slg.Zg One o : uaﬁ] gcﬁ:vp:rg;ci_ :};C‘sl::ta'g és;), 6507 cg::::; l(iojtelgorvoal:ci

b Your choloy of R.C.A Akdturas or T o 02§ | 7 output, with ’80 rectifier. Three gang shielded

¢ Eveready tubes) .35 4 condenser and shielded coils in a sensitive, selective

: Leatherette carrying ¢ase ..................... . ;g .75 1 andd pure-};one ctlrcuitl; kDyu(a:mlc 1spealiz(er ﬁfeld coi}

Reqular DMIeo ........................i.cceos a : ed Ta " S '

b SPECIAL OFFER: Gomplets a6 iisted above. . 12.08 B L ) o Lo geon 7 | | including 8" Rols apenker ampicis kit o (e

: Genuine kit ?U%Di 'YOUrI: ofWNth D —— ;hreed si'ill-egn grid eclips........ Nt : tubes and cabinet). Cat. D5CK @............ $15.69

u offic parts for the ‘‘Universal’ d ) . - .
& I::sernlged in"this issue.” Avallable individusily if  gpg Gniited an ! ngamped _f'f"f‘::,'.s ________________ R : Wired model, Cat. DSCW (less cabinet) @.... 17.19
d. . tment of necessary hardware........... q

; esire T An assortment of necessary hardware 50 ) ‘K“ of five Eveready-Raytheon tubes for this

} One high gain antenna r-f tuning coil.......... $ .95 Regular price assembled....................... $12.51 ¢ circuit. Cat. DST ...... teiretasicnisicinnceses 497

4 8ne I;E)uhhnain ll’:ti"t“gl r-t tuning coil........ gg SPE?VI:L OFFER: Com listed $0.75 1 —

ne enry choke coil............ arreeressee . al B e et ettt et et iae ey b FOUNDATION UNIT, consilting of drilled metal

P o t two 350 mfd. tuning condensers.... 1.10 This_offer expires March f, 1933 9 ’ 4

¢ 0:: g?ggl omfd‘OCosmIc stopping condenser. . .... .09 IOne snecialecahinet. 75¢ 4 subpanel, 134 x 8% x 204’’; three-gang Scovill

}  Two 0.002 mfd, Cosmic condensers.............. .09 . Leatherette carrying case, 75¢ 4 0.00035 mid., - brass plates, trimmers, full shield;

¢ 4 f|lnelds fﬁr tltne1 58) and 578tub1;(si; s}x lO(ikCQI (one

L 4 or speaker plug); two mid. electrolytic con-

p POSTAL RADIO CORP. 4 densers; set of three coils. Cat. DSFUy 6.1

: 135-137 LIBERTY STREET NEW YORK, N. Y. | Super Diamond parts in stock.
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OUR'

1-WATT PIGTAIL RESISTORS @ 8 EACH “HANDBOOK OF REFRIGERATING ENGI- The four-tube model is similar, except that there
in following ohmages: 350; 800; 1,200; 20,0005 50,- NEERING,” by Woo!ric.h—Of great use to every- 18 one stage of t-r-f, and a two-gang condenser
000; 100,000; 250,000; 2,000,000; 5,000, Direct | body dealing.in refrigerators. $4. Book Dept., | is used. Tubes required, one 58, one 5/, one 47
Radio Co., 145 W. 45 St.,, N. Y. City. Radio World, 145 W. 45th St., N. Y. City and one ‘80. Complete kit, including 8" Rola dy-
Biréuc speaker (less tubes, less cabinet). Cat.

PADDING CONDENSERS Kit ol tour Excresdy Rasioeon s for s

) circuit. Cat 4D.TK ............... [P oo 399
HIGH-CLASS padding condenser is required for a

FOUNDATION UNIT, consi’sting of drilled metal

superheterodyne’s oscillator, one that will hold its plated subpanel Z
. J 5 : & panel 1334 x x 7”; two- .00035
.. capacity setting and will not introduce losses in the mfd. SFL condenser; ﬁ% shield; t‘:?og:l!:n{lgn for
circuit, for losses create frequency instability. The fs'fgt ce(ﬂt“-ftapped lfOO-tl;m)hom:ycombfdcoil; five
5 . _ ocXets (one for speaker plug); two 8 mfd. electro-
Hammarlund padIdmlg tc:ondg:lnsers gxl'le of single-condenser lytics; set of two shiclded cofls; 20.100 menty.
construction on Isolantite buse, with set-screw easily ac- Hammarlund equalizer for antenna series com.

cessible, and non-stripping thread. For 175 ke, intermediate denser. Cat. D4FU .................. creenee. 8508
frequency use the 750-1250 mmfd. model. For i.-f. from

460 to 365 kc., use the 350-450 mmid. INDIVIDUAL PARTS
0.00056 HAMMARLUND 8S. F. L. at 98c.

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

Order Cat. HOS @...ccoeeee ceereaaneneiieceaaaaaeaennnnn, e, s5c net
Guaranty Radio Goods Co., 143 West 45th Street, New York, N. Y.

Either capacity, 50c

.Travelling light ver-
nier dial, full-vision,
6-to-1 vernier, pro-
jected indication pre-
vents paraliax; takes
¥4 or 34" shaft; dial,
\ oracket, lamp, escutch-
eon.

0-100 for 5-tube Dia-
mond, Cat. CRD-0, @
$6.91

100-0 for 4-tube Dia-
mond, Cat. CRD-100,
@ $0.91.

[If dial is desired for
other circuits state
whether condenser

for the closes to the left or to the right.]
8 mfd. Polymet electrolytic, insulating washers,
price Of extra lug. Cat. POLY-8 @........... vers  50.49
2

Three 0.1 mfd. in one shield cas t d-c
rating. Cat. S-31 @......... OORAI0C0qEaG0Y
Get, EXTRA, one-year subscription for any One of thess magaxines: Rola 8” dynamic for 47, with 1800 ohm feld
O Q.S.T. (monthly, 12 issues; official amateur organ). . coil tapped @ 300 ohms. Cat. FP @........ 3.09
O PULAR SCIENCE MONTHLY. 2 coils for 4-tube. Cat. DP @.......... e 0
O RADIO-CRAFT (monthly, 12 issues). 3 coils for 5-tube. Cat. DT @ e es
O RADIO INDEX (monthly, 12 issues), stations, programs, etc.
O RADIO (monthly, 12 issues; exclusively trade magazine). DIRE "
O EVERYDAY SCIENCE AND MECHANICS (mommg). o _ CO
0O RADIO LOG AND LORE. Bi-monthly; 5 issues. ull station lists, cress indexed, etc. ' °
O AMERICAN BOY—!;OUTH'S COMPAI]‘IION (mqntl)]ly, 12 issues; popular magazine). 143 WEST 45th STREET
§' LIFE (monthly, 12 issues; popular magazine).
8 S%N ROAD(FOR BOYS (monthly, 12 issues). NEW YORK, N. Y.

Select any one of these miagazines and get it free for an entire year by sending in a year's sub.
scription for RADIO WORLD at the regular price, $.00. Cash in now on this opportunity to get

LD WEEKLY, 52 weeks at the standard price for such subscription, plus a full year’s
ﬁaln‘optxlolf{&r any ONE of the other cnunl;gratefl mag]alzmea F}l}EE. Put l:;lcros: md the nggre hnef R A ‘l‘) I 0 W 0 R L D
4 { choice, in the above list, out the coupon below, and mai check, ’
:txt:ontehye ol::fegra::‘nita(:npzot‘:)r RADIO WORLD, 145 West 45th Street, New York, N. Y. (Add $1.50, making and RA D I O N EWS ’
$7.50 in all, for extra foreign or Canadian postage for both publications.) BOTH FOR s
i - ONE YEAR $7 O d
Name....... 0000EU0AGO00a tetecsntsecsescssncresrtasanee MCM“Foreln
Your am o DOUBLE You can obtain the two 1 dT -
°
Your Street Address........ccevecsrecsscoscissccrsnsoccasscanns VALUE' that oot a“e"mm::.'nn“m::l‘o mxm:#d ,,,:t:::,nnt? "
. . the first and only national radio weekly and the leading
Cit o 1 -1 S seee monthly for one year each, at a saving of $1° o
y CRRRREAIE AR 95900009000 00 Lat RLD, pl i regular mail subseription rate for Radio World for ene
) If renewing an existing or expiring subscription for RADIO WORLD, please put a cross in square irsar.B aonew and fascinating copy each week for 2 -5l
at beginning of this sentence. f8.86.00. Sond In $1.00 extra, gat “Radlo Newsr alse

0O If tenewing an existing or expiring subscription for other magazines, please put a cross in square Yotal l’;:"'l;:““‘":r ':;“0’0 each month for twelve months.
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Complete Official Data on

THE FOUR NEW TUBES

[The following technical bulletins on four
new tubes are printed as supplied by RCA
Radiotron Co., Inc., and E. T. Cunningham,
Inc—EpITOR.] )

2575

The 25Z5 is a full-wave, high vacuum
rectifier of the heater-cathode type for use
in suitable circuits designed to supply d-c
power from an a-c power line. This tube is
of particular interest because of its adapta-
bility to the design of “transformerless” re-
ceivers of either the “universal” type or the
“a-c operated” type.

In ‘“universal” receivers, the 25Z5 may
be used as a half-wave rectifier, while in
the “a-c operated” type, it may be used as
a voltage doubler to provide about twice the
d-c output voltage obtainable from the half-
wave arrangement. This two-fold applica-
tion is made possible by the use of a sepa-
rate base pin for each cathode.

The heater of this tube has been designed
to facilitate its economical operation * in
series with the heaters of other tubes in the
radio set. The employment of a 25-volt
heater permits the construction of a receiver
having reduced heat dissipation in the fixed
series resistor, Furthermore, the heater-
cathode design permits of close electrode
spacing and provides high rectifying effi-
ciency.

The 25Z5 is constructed compactly in a
small dome-top bulb and requires a mini-
mum of space for its installation,

Voltage-Doubling Rectifier
Considerations

In rectifying circuits using tubes, current
flows between cathode and plate only during
the time when the voltage on the plate is
positive. Such circuits in their simplest form
employ a single diode which rectifies the
a-c supply on alternate half-cycles. The
output of a single diode consists of uni-
directional pulses of current and voltage.
These pulses may be smoothed by means
of a suitable filter.

If two diodes are employed, each half-
cycle of the a-c supply may be rectified.
‘The conventional circuit using two diodes is
known as a full-wave rectifier. The features
of such a rectifier in comparison with a
half-wave rectifier are: approximately twice

(Continued on mext page)
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(Continued from -précéding page)
the output current with essentially the same
d-c voltage output; and more economical
filtering due to the doubled frequency of the
output pulsations.

In comparison with the full-wave connec-
tion, another arrangement of two diodes is
of mterest In this case, two diodes one of
which is reversed with respect to the other,
are connected to two condensers as shown
in Fig. 1. This arrangement provides recti-
fication of each half-cycle of the a-c supply.
Furthermore, during the period that a diode
is rectifying, the condenser across the other
diode is discharging through the load and
the conducting diode. As a result the volt-
age across the load is the sum of the d-c
output voltage of the conducting tube and
the discharge voltage of the condenser. The
total d-c voltage across the load therefore,
is approximately twice the d-c voltage ob-
tainable from a half-wave rectifier. For this
reason, this circuit is known as a voltage-
doubler. Like the full-wave circuit, the
doubler circuit gives an output havmg a
1r‘ipple frequency twice that of the supply
ine,

In the design of a voltage doubler using
this circuit, large capacitances are necessary
to give good regulation of the d-c output
voltages at higher values of load current.
A pomt of interest to the set designer, how-
ever, is that the voltage rating of these
condensers is determined not by the d-c out-
put voltage, but by the peak value of the
a-c supply. ¢

Tentative Rating and Charac-
teristics of the 25Z5

Heater Voltage ..................... 25 Volts
Heater Current .........coovvninees Ampere
A-C Plate Voltage per Plate (RMS) 125 max. Volts

D-C Load Current......ccovvvevnenes 100 max. mil-
liamperes
Maximum Overall Length........... 434
Maximum Diameter ................ 19/16”
Bulb coiiiriiiiiiiiiiiiiiiiiiiisenans ST-12
Base (Refer to Figs. 1 and 7........ Small 6-Pin
Installation

"The base pins of the 25Z5 fit the standard
6-contact socket which may be mounted
either in a vertical or in a horizontal posi-
tion. Base connections are given in Fig. 1
and external dimensions of the 25Z5 in
Fig. 7.

The bulb of this tube will become quite
hot under certain conditions of operation.
Sufficient ventilation, therefore, should be
provided to circulate air freely around the
tube to prevent oyerheating,

The heater is designed to operate under
the normal conditions of line voltage varia-
tion without materially affecting perform-
ance and/or serviceability of this tube. The
current in the heater circuit should be ad-
justed to 0.3 ampere for the normal supply
voltage.

A filter of the condenser-input type is-
recommended for use with ‘this tube in order
to obtain a d-c output voltage as high as
possible. A large input capacitance ie., 16
mfd is desirable for half- -wave rectifier serv-
ice; while a higher value is advantageous
for voltage-doubler circuits. Since the peak
voltage applied to the input condenser(s) is
relatively low, it is possible to use conden-
ers having a moderate voltage rating (suffi-
cient only for the line voltage)

Application N

As a half-wave rectifier the 25Z5 is de-
51gned for servu‘e in “transformerless” re-
ceivers of the “universal” type. In such
service, the two plates are connected to-
gether at the socket so as to act as a single
plate; 11kew1se, the cathodes are connected
as a unit. Conditions for this method of
operation are given under RATING AND
CHARACTERISTICS. Tymcal output
curves for several values. of input con-
densers are shown in Fig. 1. As a supple-
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Regulation curves of the 5Z3 with
condenser input and choke input,

“with bottom view of socket or base

pin connections,

ment to the curves with a-c input voltage,
a curve is included for a d-c input voltage.

As a voltage doubler, the 25Z5 is adaptable
to service in “transformerless” receivers of
the “a-c operated” type and is capable of
supplying approximately twice the d-c out-
put voltage of the half-wave circuit. In
voltage-doubling service, the two diode units
of the 25Z5 are arranged in series as de-
scribed under voltage-doubling rectifier con-
siderations. Operating conditions for this
type of service are the same as for half-
wave service. Typical output curves with
a schematic diagram of connections are
shown in Fig. 1

5723

The 5Z3 is a high-vacuum rectifier of the
full-wave type intended for supplying recti-
fied power to radio equipment having very
large direct-current requirements.

In comparison with the '80, the 5Z3 will
furnish approximately twice the d-c load
current at higher d-c output voltages.

‘The coated filaments employed in the
5Z3 provide an efficient source of electron
emission, and reach their dull-red operating
temperature quickly.

2 PINS 1251.0037 DIA:
[

PIN - GRID
PIN 2~ PLATE
RA3

Tentative Rating and Charac-
teristics of the 5Z3

Filament Voltage (A.C.) oo .+ 5.0 Volts
Filament Current..........c..... . 3.0 Amperes
A-C Voltage é)er Plate (RMS) 500 max. Volts

D-C Output Current....ciceveevcanns 250 max_ Mil-
. liamperes
Maximum Overall Length.......... 5847
Maximum Diameter.......ceovvunnne. 21’4‘16,61
................................. 1
Base (Refer to Figs. 2 and 7........ Medium 4-Pin

Installation

The base pins of the 5Z3 fit the standard
four-contact socket which should be in-
stalled ‘to hold the tube preferably in a
vertical position with the base down. If it
is necessary to place the tube in a horizontal
position, the socket should be mounted with
the filament pin openings either at the top
or at the bottom so that the plane of each
filament is vertical. Only a socket making
very ggod filament contact and capable of
carrymg three amperes continuously should
be used with the 5Z3. Base connections of
the 5Z3 are given in Fig. 2.

The bulb becomes hot during continuous
operation. Provision should be made, there-
fore, for adequate natural ventilation to pre-
vent overheating,

The filament is intended for a-c operation
from one of the secondary windings of a
power transformer. This winding provided
with a center-tap or center-tap resistor,
should supply at the filament terminals the
rated operating voltage of 5.0 volts when
average rated voltage is applied to the
primary.

The high current taken by the filament
makes it 1mperat1ve that all connections in
the filament circuit be of low resistance, of
adequate current-carrying capacity, and well
soldered.

The plate supply is obtained from a cen-
ter-tapped high voltage winding on the
power transformer. ‘This winding should
be designed so that the maximum a-c input
voltage per plate will not exceed 500 volts
r.m.s. under varying conditions of supply
line voltage. The return lead from the
plates, i.e., the positive bus of the filter and
load circuit, should be connected to the cen-
ter-point of the filament transformer.

The secondary windings of the power
transformer should be adequately insulated
from each other to withstand the full peak
voltage of the hlgh voltage wmdmg Under
recommended maximum operating condi-
tions, the full peak voltage will be about
1,400 volts, The resistance of the trans-
former windings should, of course, be suffi-
ciently low so as not to impair the regula-
tion between no load and full load.

A fuse having a rating approximately 50%
in excess of normal load requirements
should be inserted in the primary of the
power transformer. This fuse is necessary
to prevent damage to the power trans-
former in case of excessive current under
abnormal conditions.

Application

The 5Z3 is. well suited fot supplying rec-

tified power to radio equ1pment having
very large direct~current requirements. In

such equlpment the performance of this
tube is similar to that of any other high-
vacuum rectifier.

Filter circuits of the condenser-input or
the choke-input type may be employed pro-
vided the recommended maximum plate
voltage and output current given under rat-
ing and characteristics are not exceeded.

2 PINS.156° ¥ .003" DIA

PIN 3-FILAMENT
PIN 4-FILAMENT

'FIG. 3

Bottom view of base or socket connections for the 2A3.
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If the condenser-input type of filter is FIG. 4 hot under certain conditions of operation.

used, consideration must be given to the in-
stantaneous peak value of the a-c input
voltage which is about 1.4 times the r.ms.
value measured from plate to filament with
an a-c voltmeter, It is important, therefore,
that the filter condensers (especially the in-
put one) have a sufficiently high breakdown
rating to withstand this instanteous peak
value. It should be noted that with con-
denser input to the filter, the peak plate cur-
rent of the tube is considerably higher than
the load current. With a large condenser in
the filter circuit next to the rectifier tube,
the peak current is often as much as four
times the load current. )

When, however, choke input to the filter
is used, the peak plate current is consider-
ably reduced. This type of circuit, therefore,
is to be preferred from the standpoint of
imposing less severe operating conditions on
the tube. Choke input will give a somewhat
lower d-c output voltage than condenser in-
put for a given a-c plate voltage,- but im-
proved regulation will be obtained.

2A3

The 2A3 is a three-electrode, high-vacu-
um type of power amplifier tube for use in
the power output stage of a-c operated re-
ceivers. It possesses new capabilities for
delivering exceptionally large, undistorted
power output.

A pair of these tubes in a Class A push-
pull stage operating at 300 volts on the
plates can supply 15 watts of undistorted
power.

The exceptionally large power-handling
ability of the 2A3 is the result of its design
features. Among these are its extremely
high mutual conductance and its highly effi-
cient cathode of unconventional form.

The cathode is composed of a large num-
ber of coated filaments arranged in series-
parallel combination to provide a very large
effective cathode area, and as a result, the
desirable characteristics of the 2A3.

Tentative Rating and Charac-

teristics of the 2A3

Filament Voltage (A.C. or D.C).. 2.5 Volts
Filament Current ........ 60g000 veses 2.5 Amperes
Direct Interelectrode Capacitances (approx.):

Grid to Plate..cccovvniivrniiiene.s 13 uuf,
Grid to Filament...cc.vocvunennnns .9 uuf,
Plate to Filament..ciocvvuinninnnn 4 yuf
Maximum Overall Length.......... . 5847
Maximum Diameter......eccvvevne.. 21/16”
Bulb coveriierieiiisiernsonnannenes veee ST-16
Base ...c.oo.nnet 5000000a00600a03600000 « Medium 4-Pin

SINGLE-STAGE AMPLIFIER (Class A)
rating Conditions and Characteristics:

jlament Voltage (A.C).......... 2.5 Volts
Plate Voltage....oivveecirconnn.. «eo 250 max, Volts
Grid Voltage...oovvererinnieeaiaasss —42% Volts
Plate Current...... ... ....ccesees 60 Mitli.

amperes

Curves of the 2A3. At left the plate

current is plotted against plate volt-

age and grid bias voltage, the load

being 2,500 ohms. At right is a

family of plate resistance, amplifica-

tion factor, mutual conductance and
plate voltage curves.

Plate Resistance...o..ceeevevinnrnnes 765 Ohms
Amplification Factor...... ogaoooooo._ () '
Mutual Conductance......c.sou0s..5500 Mic-
romhos
Load Resistance....... eeneesasassse2500 8
. Power Output (5% secon
harmonic) ...ivevcvrnniiannaaas e 3.5 Watts
PUSH-PULL AMPLIFIER (Class A)
. Fixed-  Self-
Operating Conditions: Bias Bias®

Filament Voltage

(AC) ieeivoneensrcasee 2.5 2.5 Volts
Plate Voltage... « 300 max. 300 max. Volts
Grid Voltage......... o —62% —62* Volts
Plate Current (per ) o

tube) .ieiviensnssenees 40 40 Milli-

amperes

Load Resistance (plate

to plate) ....e..en. 3000 5000 Ohms
Total Harmonic Dis-

tortion  ..viiieiieiees 2.5 5 %
Power Output........... 15 15 Watts

°For this condition, the values given are on the
basis of momentary average power output as dis-
tinguished from the continuous average power
output of the fixed-bias condition. The power
output and percentage distortion are functions of
the duration and magnitude of the signal which
through variation in plate current causes fluctuat-
ing grid bias. Obviously, a filter associated with
the biasing resistor will tend to stabilize the grid
bias. The duration of stabilization increases with
the time constant of the filter; the longer the
period, the longer the power peaks can be main-
tained.

*Grid volts measured from mid-point of a-c op-

erated filament. .
Installation

The base pins of the 2A3 fit the standard
four-contact socket which may be installed
to operate the tube either in a vertical or
in a horizontal position, For horizontal
operation, the socket should be positioned
with the filament pin openings one vertically
above the other. Base connections are given
in Fig. 3, and external dimensions of the
2A3 are given in Fig. 8.

The bulb of this tube may become very

PIN t ~SCREEN
PIN 2~PLATE
PIN 3~'HEATER

2 PINS 156 .003 DlA.

Sufficient ventil@tion, therefore, should be
provided for free circulation of air around
the tube to prevent overheating.

The filament is designed to operate at 2.5
volts. The transformer winding supplying
the filament circuit should be designed to
operate the filament at this recommended
value (as measured at the filament termin-
als) when rated voltage is applied to the
primary of the power transformer operat-
ing under average load. The filathent cir-
cuit wiring and the filament contacts of the
socket should have adequate current capacity
to accommodate the high current drain (2.5
amperes) of this tube. All connections
should be well soldered.

The filament winding should be provided
either with a mid-tap or with a mid-tapped
resistor of approximately 20 ohms shunted
across it. To this mid-tap, the grid and the
plate return lead should be connected. A
variable center-tapped resistor across the
filament supply for the output stage may be
desirable in some circuits for minimum hum
adjustment.

Application

The 2A3 because of its exceptional power-
delivering ability offers the designer of a-c
receivers a new means for obtaining high
undistorted power output.

As a power amplifier (Class A), the
2A3 is adaptable either singly or in push-
pull combination to the power output stage
of a-c receivers, Recommended operating
conditions are given under Rating and
Characteristics.

It will be noted that the values recom-
mended for push-pull operation are differ-
ent than the conventional ones usually given
on the basis of characteristics for a single
tube. The values shown for Push-Pull Class
A operation cover operation with fixed-bias
and with self-bias, and have been determined
on the basis of no grid current flow during
the most positive excursions of the signal
swing and of cancellation of second har-
n}onig distortion by virtue of the push-pull
circuit.

A theoretical consideration of the method

(Continued on next page)

4 PINS 125 *.003 Dia,

PIN 4-HEATER
PIN 5~ CATHODE
PIN 6~ GRID

2AS5

FIG. 5

Bottom view of 2A5 connections.
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Curves of the performance of the 2AS5.

(Continued from preceding page) Plate Resistance...........ceeevennen. 100000 ap;z)rg:;s
for determining the performance of push- z A5 Amplification Factor................. 220 approx.
pull audio amplifiers by graphical means is Mutual Conductance.......o.ovenene. 2200 Nx{clfr:t‘lhos

h ) - P : i
given 1 a paper entitled “Graphical De- The 2A5 is a power amplifier pentode of Load Resistance...................... 7000* Ohms

termination of Performance of Push-Pull
Audio Amplifiers” by B. J. Thompson of
our Research and Development Laboratory.
‘This paper is scheduled to appear in the
April, 1933, issue of-“Proceedings of the
Institute of Radio Engineers.”

If a single 2A3 is operated self-biased,
the self-biasing resistor should be approxi-
mately 700 ohms. This same value is also
recommended for use with two 2A3’s in
push-pull. In either case the resistor should
preferably be shunted by a suitable flter
network to minimize grid bias variations
produced by current surges in the biasing
resistor.

Any conventional type of input coupling
may be used provided the resistance added
to the grid circuit by this device is not too
high. Transformers or impedances are rec-
ommended. When self-bias is used, the d-¢
resistance in the grid circuit should not ex-
ceed 0.5 megohm. With fixed-bias, how-
ever, the d-c resistance should not exceed
10,000 ohms. The use of resistances higher
than these may cause the tube(s) to lose
bias due to grid current with the result
that the plate current will rise to a value
sufficiently high to damage the tube(s).

An output transformer should be con-
nected in the plate circuit of the 2A3 in
order to transfer power efficiently to the
loudspeaker. Recommended values of load
resistance for single-tube and push-pull op-
eration are given under Rating and Charac-
teristics.

the heater-cathode type for use in the audio
output stage of a-c receivers. It is capable
of giving large power output with a rela-
tively small input-signal voltage. Because
of the heater-cathode construction, a uni-
formly low hum-level is attainable in high
quality power amplifier design.

A single 2AS5 in the output stage is capa-
ble of supplying about 3.0 watts, while two
2A5's in a push-pull stage can deliver in
excess of 6.0 watts.

The power-handling ability of the 2A5 is
essentially the same as that of the 59 with
pentode connection, but the 59 has a greater
flexibility of application to power amplifier
design. The two types, however, are not
directly interchangeable because of the dif-
ference in base connections.

Like the 59, the 2A5 is characterized
physically by the dome-top bulb, and the
rigidity of electrode assembly. In size, the
2A5 is somewhat smaller than the 59.

Tentative Rating and Charac-
teristics of the 2AS5
Heater Voltage (A.C. or D.C.)

Heater Current.................
Plate Voltgge

2.5 Volts
1.75 Amperes

. Volts
Screen Voltage.....covvvevirnnnnnnn.. 250 max.
Volts
Grid Voltage....oovvvivniiiiiinnnnnn —16.5 Volts
Plate Current......oovuvvvnvinnnnnnnn. 34 Milli-
amperes
Screen Current....................... 6.5 Milli-
amperes

*A load resistance of 9000 ohms will give ap-

proximately the ,same power output and same
total harmonic distortion as 7000 ohms.

Installation

‘The base pins of the 2ZA5 fit the standard
six-contact socket which may be installed to
operate the tube either in a vertical or in a
horizontal position, Base connections of the
2AS5 are given in Fig. 6 and external di-
mensions in Fig. 7.

The bulb of this tube will become very
hot under certain conditions of operation.
Sufficient ventilation, therefore, should be
provided to circulate air freely around the
tube to prevent overheating.

The heater is designed to operate at 2.5
volts. The transformer winding supplying
the heater circuit should be designed to
operate the heater at this recommended
value for full-load operating conditions at
average line voltage.

" The cathode should preferably be con-
nected directly to a mid-tap on the heater
winding. .

Application

The 2AS5, because of its heater-cathode
construction, consequent low hum-level, and
large power output, is recommended.to de-

(Continued on mext page)

COMPARATIVE SIZES OF THE FOUR NEW TUBES, WITH
ALL ESSENTIAL DIMENSIONS GIVEN
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ADJUSTMENTS for N.S.C.

Failure
By Einar Andrews

~ Voltages Must Be Just Right, Otherwise

Rg 57
i+
- Rez |
D) § T (ey) 3
- %
TR R R | . N -
] 2, " %
FIG. 1 FIG. 2

This shows the arrangement of resistors in a circuit
comprising a.v.c., n.s.c., diode detection, and audio am-

plification.

HE adjustment of a noise suppres-
sion control (n. s. c¢.) offers some
difficulties, but if the functioning of
all the components is clearly understood
it should be a comparatively simple mat-
ter. It'is largely a. matter of proportion-
ing the various voltages correctly. One
of the possible difficulties is that when
the amplifier is biased so that it will cut
off the noise on no signal, it will be over-
biased when there is a signal, so that the
amplification will not be distortionless.
Refer to Fig. 1. This is a typical cir-
cuit in which a.v.c., detection, n.v.c.,, and
audio amplification have been provided
for. The 55 tube serves the triple purpose
of a.v.c., detection, and d-c amplifier. The
57 serves as an audio amplifier, and in
conjunction with the d-c amplifier of the
55 serves also as the n.s.c.®
Let us assume that-the grid bias, the
screen voltage and the applied plate volt-
age on the 57 have been adjusted so that
the tube will amplify without distortion.
This means that the drop in R7, which
gives the grid a fixed bias, should be
about 3 volts, that the applied plate volt-
age, that is, the drop in R8 and R9,
should be about 250 volts, and that the

screen voltage, or droo in R8 should be -

something less than 100 volts. Just how
much less will depend on the value of
R10, the load resistance on the 57. If this
is low, say 50.000 ohms, the drop in RS
should be near 100 volts.

Plate Voltage on 55

Next we must make certain that the
plate -voltage on the triode of the 55 is
sufficiently high. If this voltage is lower
than the voltage by which the bias on
the 57 must be increased to cut off the
plate current; we cannot hope to effect the
proper adjustment. Suppose the voltage
in the plate circuit, which is the drop in
RS, is 10 volts. This is the maximum pos-
sible voltage drop in R6, Hence the maxi-
mum grid bias possible on the 57 is 13
volts. If that is high enough completely to
cut off the plate current in the 57. ail is
well. But it is not likely that the drop in

R6 will ever be equal to applied voltage,
that is the drop in R6. It depends on
the value of R6 and on the bias that may
be encountered in the load resistance P.
The drop in RS must have a certain mini-
mum value,

Therefore the voltage in R5 cannot be
too low. Neither can it be too high. Sup-
pose it is so high that the bias afforded
by the drop in P nevér can cut off the
current in R6. Then the 57 tube will be
shut off even when we want it to operate

NEW TUBES

(Continued from preceding page)
signers for output use in a-c receivers em-
ploying a pentode-power stage.

As a power amplifier (Class A), the
2A5 may be used either singly or in push-
pull combination. Recommended operating
conditions are given under Rating and
Characteristics.

If a -single 2AS is operated self-biased,
the self-biasing resistor (408 ohms) should
be shunted by a suitable filter network to
avoid degenerative effects at low audio fre-
quencies. The use of ‘two 2A5’s in push-pull
eliminates the necessity for shunting the re-
sistor (204 ohms).

Any conventional type of input coupling
may be used provided the resistance added
to the grid circuit by this device is not too
high. Transformer or impedance coupling
devices are recommended. If, however, re-
sistance coupling is employed, the grid re-
sistor should not exceed 250,000 ohms with
self-bias; without self-bias, the value should
be limited to 100,000 ohms.

An output transformer should be used in
order to transfer power efficiently to the
speaker. The optimum value of load re-
sistance for a single tube is given under
Rating and Characteristics. For push-pull
operation, the plate to plate load resistance
should be twice that for a single tube. For
best results, the impedance in the plate cir-
cuit of the 2A5 should be as uniform as
possible over the entire audio-frequency
range.

This is the same circuit as that in Fig. 1 except that a -
filter has been inserted in the d-c amplifier grid.

'

justment such that when there is a signal
to amplify, the plate cyrrent in the 55 tri-
ode is cut off and such that when there
is no signal to amplify the plate current
in the 57 will be cut off.

Suppose that we select a voltage of 25
volts for the plate of the triode. That will
be the drop in R5. This is certainly high
enough to cut off the plate current in the
57, say if we can get 50 per cent. of this
voltage to drop across R6, and the re-
maining 50 per cent. in the internal re-
sistance of the 55. That would be the
case if R6 is equal to the internal resist-
ance of the 55 triode at zero bias, or on no
signal. Apparently there is no difficulty
in getting the plate current in the 57 to
cut off.

No Cut-Off

When a signal is coming through the
current in R6 should be virtually zero,
for only when it is zero will the bias on
the 57 be 3 volts. Of course, some cur-
rent may be allowed to flow, for the 57
will amplify even though the bias is a lit-
tle higher.

What can be done to cut off the plate
current in the 55, or in resistance R67
Suppose we connect the grid of the triode
to the left end of the potentiometer P.
On a strong signal the drop in the re-
sistor may be as high as 75 volts. That
certainly is enough to cut off the current.
Indeed, we need much less, considering
the low applied voltage on the plate. If
the whole voltage is too much we can use
only a portion of it, by conuecting the
grid to the slider as shown in the figure.
But if we move the slider too close to the
cathode the 57 will be cut off all the time.

If only a portion of the d-c voltage in
P is needed we do not necessarily have to
apply a corresponding portion of the a-¢
to the audio amplifier. We can apply the
full_ a-c signal by making the connection
as indicated in the figure.

The principle of the noise suppressor
can be applied to a circuit utilizing other

(Continued on mnext page)
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The Three Outs

tanding T-R-F and Super

DIAMOND CIRCUITS

By Herman Bernard

The circuit diagram of the Five-Tube A-C Diamond of the Air.

HE most recent Diamond of the Air

circuits are the five-tube tuned radio

frequency design, and the two super-
heterodynes of which there are a six-tube
and a seven-tube model.

The circuits were so designed that most
excellent tone quality would prevail in all
of them, and no concession to circuit difh-
culties surrounding the audio response was
made even in the superheterodynes. In the
seven-tube super, for instance, although one
of the primary intentions was to afford a
degree of selectivity commonly referred to
as “l10 kc selectivity,” the sidebands were
fully protected, by using resistor-capacity
filters in the plate circuits, so that the drop
in response at 10 kc from carrier was not
at.all serious. While it is generally true
that the tone obtained from supers does not
come up to that afforded by t-r-f systems,
such is not true of the two Super Diamonds.

Field Day for Diamonds

The first presentation of the seven-tube
model was made last week, and the discus-
sion is brought to a close this week with
the printing of the circuit diagram, with
slight changes, and the full-scale picture
diagram of the wiring to carry out those
changes, too. They are not essential altera-
tions, but they have to do in general with
best assurance of obtaining full oscillation
from the autodyne oscillator. The detailed
reasons will be presented.

In view of the considerable requests for
the three circuits, and as a means of pro-

viding a ready reference for those who
want to have authenticated circuits handy,
the circuit and picture diagrams of all three
models are printed this week. So the
diagrams represent a sort of Diamond sym-
posium, and the present series will have
added to it, for broadcast coverage, only
one more super, using eight tubes. This
will be a push-pull output, otherwise much
the same as the seven-tube circuit, but will
not be published until the new tubes in-
tended to be used in them (the 2A3 heavy-
duty triode power tube and the heavy-duty
5Z3 rectifier) are ready for distribution to
the public, These tubes were prophesied in
last week’s issue and are described in full
detail in this week’s issue. The maximum

undistorted power output from the push-"

pull pair will be 15 watts, which is the
highest power rating for any of the mod-
erately-voltaged tubes to date.

The T-R-F Set

The five-tube t-r-f circuit uses a ’47 out-
put tube, as this tube has the required sen-
sitivity, while the six and seven-tube t-r-f
sets use the 59 output tube, There is not
much difference between the two output
tubes, and therefore it was not deemed worth
while to alter the five-tube model to ac-
comodate the newer tube, although any who
desire to do so may simply follow the method
as described and illustrated in the text and
diagrams of the six and seven-tube models.
No change in speaker field ohmage or bias

0.00025 .04 .
MFD, l”“"D' 47
30#a) 0.002
$9 MFD.
<3
o (10) &3
fg,000a |
! z< §
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! — ~ 14 HyY
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0.{ MFD. < 16.5r—B25¢ \\
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-J; 3004 15004 TNSULATE w\!ﬂﬁ/

————3

:l ’CS:W Y- sc

tap is necessary. Indeed, a speaker intended
for the ’47 may be used for the 59, as there
is small difference here, but if one has a
choice anew, the speaker for the 59 should
have a 6,000 ohms input impedance, while
that for the ’47 should have 7,000 ohms im-
pedance.

Some who have built the five-tube model
have requested that the volume control be
made more effective. Since the circuit is
quite sensitive, the wire running between
volume control and antenna post will act as
a pickup or aerial, hence to reduce or almost
eliminate the pickup from this source
shielded wire may be used, its shield
grounded at extremes. However, to avoid
loss to ground wire should have thick in-
sulation, about 14 inch diameter, and the
wire recommended has a cotton insulation
of that approximate thickness, over the
usual rubber insulation, with the shield
braid completely covering the outside of
the cotton covering. While the picture dia-
gram notes that shielded wire should be
used for one of the leads, some may desire
to use shielded wire for both of the leads.
These are the connections between antenna
post and one extreme of the potentiometer,
and from antenna tap on coil and moving
arm of the potentiometer.

The Volume Control Difference

With the location of the potentiometer as
now shown there will be complete cutoff
of the signal, if desired, and sharper con-

(Continued on next page)

Voltage Division in N.S. C.

(Continued from preceding page)
tubes as well. In Fig. 2 it is applied to
a set utilizing 39s, an 85 and a 36. One
condition in any case is that the first au-
dio tube should have a high amplification
factor so that the current may be cut off
with moderate grid bias voltages.

Coupling

C2 is the ordinary coupling condenser
between the amplifier and the source of
the signal. Its value may be 002 mid.
R8, which should be of the order of one
megohm, is used to prevent the signal
from being shorted, in part at least,
through the resistance R6.

As a means of limiting the amplification
in the 57, or 36, resistance R10 has a com-
paratively low value, say from 20,000 to
50,000 ohms. With such a low resistance
on a screen grid tube the screen voltage
may be considerably higher than if a very
high load resistance were used.

In both circuits provision has been made

for a.v.c. Cl is the ripple filter across the

load resistance P. R4 is a high resist-
ance of about 0.5 megohm,. which pre-
vents the audio signal from shorting to
ground through by-pass condensers asso-
ciated with the a.v.c. Resistors R1, R2

and R3 are filter resistors in the grid re-

turns of the controlled tubes. From each

grid return is usually a condenser of 0.1
mid., but is not shown in the figure.

Insuring D-c Amplification

In the grid circuit of the 85 in Fig. 2
is a filter consisting of a resistor Ro and
a condenser Co. The object of these is to
insure that the triode grid only gets d-¢
voltage. The condenser Co may be as
large -as 1 mfd. and the resistance may
be one megohm. It is the condenser that
maintains the voltage on the grid free of
signal voltages and the resistor Ro is used
only to prevent the audio voltages across
the load resistance P from being shorted
through the condenser.
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(Continued from preceding page)

trol, although the method shown formerly
is adequate, also, if the shielded wire is used
as directed. The previous method had the
potentiometer between tap and ground, Now,
as stated, the potentiometer is between aerial
and ground, and so much of the antenna
voltage as is desired is picked off by ad-
justing the volume control.

For the five-tube model, the a-c switch is

separate from the potentiometer, as the chas-
sis_construction is such that a combination
unit would not fit under the dial because of
dial bracket interference,

It is possible that the set as shown will
oscillate, but the cure for oscillation would
be to use a lower value of resistance than

10,000 ohms between tap of the second coil

and ground. In previous models this re-
sistor was shown as 1,200 ohms, but many

builders reported there was no oscillation,
even with the resistor omitted, and others
stated- that 10,000 ohms cured the trouble,
so now 10,000 ohms are shown, with the
suggestion that the resistor be omitted en-
tirely, and if no oscillation is present that
it be left out. Then if any oscillation arises,
put in a resistance value as high as prac-
tical, consistent with the stoppage of oscil-
(Continued on page 11)
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(Continued from page 9)
lation. This is exactly the same advice given
originally, so the change in the resistance
value is really immaterial, since no definite
value is recommended. One is stated simply
to avoid confusion.

Meets Requirements of T-R-F

The five-tube set has most excellent tone,
a fact that nearly every builder must real-
ize, for certainly enough have written in
commending its tone to allow the presump-
tion that this tone excellence has struck the
consciousness of all builders. And there has
been very little trouble in the circuit, far
Jess than in the average circuit, which no
doubt is partly accounted for by the fact
it is a t-r-f set, and also by the fact that
the design was fully tried and tested, and
subjected to many hours of patient work,
before it was offered to readers. Any who
prefer a t-r-f set, and one that can be built
most inexpensively, will find that the five-
tube Diamond, using the new 50 series tubes,
with 57 power detector, ’47 output tube and
’80 rectifier, will more than meet the re-
quirements, ’

Sidelights on Supers

When it comes to building a super there
is bound to be more trouble. It is a circuit
that has not been “licked” completely even
by the best engineers. However, for the
benefit of those who do not know as much’
about supers as they'd like to, the funda-
mental circuit was reduced to an easily re-
productible form, using' an autodyne oscil-
lator, so that the performance equal to that

\arack

74/’ 15 GRID

The Super Diamond 6.

of an extra tube would be enjoyed. Of course
the 55 detector is two tubes in one also—
really three in one, for there are two di-
odes—but it is only fair to count it as one
tube, because diode detection is less sen-
sitive than the 57 that might otherwise be
used, approximately by the amount of the
amplification of the triode unit of the 55.

The six- and seven-tube supers use the
diode as a full-wave second detector, and
this gives the detector a great power hand-
ling capacity without distortion, in fact,
makes it safe to claim that the detector it-
self can not be overloaded by the input
delivered to it from the receiver. There
would be no sign of overload until the recti-
fied voltage in the second detector exceeded
60 volts, an extremely unlikely voltage in
the six-tube model anyway. Another con-
tribution to tone is the use of direct coup-
ling between the diode and its triode for
transfer of the audio frequencies. This is
accomplished by tying the grid of the tube
to the arm of the volume control potenti-

ometer.
Signal Is Cut Off

In the six-tube model the voltage at the
detector will not wise so high that if the
volume control is full-on the negative bias
on the triode unit will be great enough to
cut off the plate current. The expression
“plate current cutoff” or equivalent is a
relative one, and should be taken to mean
signal cutoff due to failure of the tube to
act as a repeater on account of high negative
bias paralysis. Actually the plate current
never cuts off, for so long as there is a
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voltage across ia resistance there is current
through that resistance, though one may
not have instruments sensitive enough to
mreasure that current.

In the seven-tube model, if the aerial is
long enough, the plate current (to recur to
the popular loose expression) will cut -off,
and the signal will not come through. There
is nothing dangerous about this, and no
possible damage thereby can occur to the
tube. Those who do not want to include
this feature may shorten the aerial until at
full-on volume control position the strong-
est local does not stop the signal. Many
will desire to retain the condition, because
of the automatic shutoff of the signal when
under conditions which would anyway over-
load the power tube badly if the signal did
come through. That is, automatic “punish-
ment” is inflicted by the set on the user
when he would strive to overload the power
tube, by cutting off his signal. Thus the
volume control has to be retarded until the
stoppage of signal itself stops.

Bias on Triode

Many have asked about this feature, which
was discussed also last week, prior to the
receipt of questions, although the only pos-
sible way they ran into it was by putting
in more r-f or intermediate stages than the
six-tube model called for, in other words,
they anticipated an approximation of the
seven-tube model.

Others ask about the negative bias on the
triode.

These subjects have been taken up before,

(Continued on page 14)
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(Continued from page 11)

but will be re-discussed briefly. First, the

negative bias on the triode unit of the 55
arises from the fact that the rectified cur-
rent outside the tube flows from grounded
cathode to anode in the load resistor volt-
ages (total of 250,000-ohm potentiometer)
and coil, hence to the left in the circuit dia-
gram of the six- and a seven-tube models are
negative. How can they be more negative
than ground? For the same reason the tap
on .the field coil is more negative than
ground, and affords bias for the power tube.
The direction of current flow constitutes
ground the positive end in both instances.

Therefore, since the grid of the triode
is tied to the arm of the potentiometer, as
much or as little of the total voltage de-
veloped across this rectifier load resistor is
put into the triode, and the grid is always
negative.

The word “always” is a bit strong. The
grid may not be negative. Although the po-
tentiometer will have a minimum resistance
of 175 ohms, it is conceivable that no cur-
rent will be flowing, due to no carrier, and
then the tube works at zero bias, and the
grid may run even a bit positive due to the
shot effect, or stray pelting of the tube
elements by truant electrons, and the grid
current will make a strong hissing noise.

. This is the “noise” of the same sort re-

ferred to in connection with automatic vol-
ume control circuits where no remedy has
been applied to the lowest bias condition.

Bias Depends on Signal

In the present supers the remedy is to use
an aerial. It makes no difference how long
the aerial is, so long as it exceeds six inches.
There will then be enough input to make
current flow through the rectifier even if
you can not hear a station, and the grid
will never go positive, for so soon as car-
rier intensity increases, the grid bias in-
creases along with it, and the relationship
is linear, so there is no possibility of over-
load. Indeed, even on a strong signal, if
the volume control is greatly retarded, still
there will be enough bias, for a strong sig-
nal may mean a total of 20 rectified volts,
and if you used only one-third the resistance
there would be around 7 volts negative bias,
and besides the signal input would be cut
down automatically to meet that condition,
for the bias is exactly equal to the amount
of the signal put into the triode grid. -

When it came to putting out a seven-
tube model it was found that considerable
filtration had to be included, and as resistor-
capacity circuits are the handiest and serve
the purpose here as well as choke-coil ca-
pacity circuits, the numerous resistors and
by-pass condensers are the result. They are
orthodox, except perhaps for the fact that
the resistor in series with the plate of the
autodyne tube, in the 7-tube model, is 10,-
000 ohms, and results in 100 volts effective
on the plate, whereas the screen voltage may

run from 110 to 120 volts, hence will be

higher. This condition resulted accidentally,
but it provided a method of making oscilla-
tion almost certain in the autodyne tube,
despite an unusual type of coil.

Code for Coil

The cathode biasing resistor is shown be-
tween cathode and pickup coil (while the
padding condenser is not grounded, in both
the super models, because these methods
also better insured oscillation). Those who
prefer grounded padding condenser may use
the grounded method, but if oscillation fails
should reduce the value of the biasing .re-
sistor until oscillation is present,

No suspicion need attach to the special
cambination coil if oscillation {fails, for
though the tap cannot be .located by any
external. test (the reading should be an
open circuit for tests with a d-c instrument
because of an intervening condenser) you
may be certain the tap is there. The coil
combination normally will have seven leads
for this circuit, coded as follows: green with
white tracer to one side of cathode resistor,
other side of which resistor goes to cathode;
blue, to one side of padding condenser, other
side of which condenser goes to stator of
the tuning condenser; black, common return
of green with white tracer and of blue, goes
to ground; yellow, to plate of the autodyne
tube; red to 10,000-ohm resistor that eventu-
ally leads to B plus; green, to grid cap of
the first (and in the six-tube model, only)
intermediate tube; black with red tracer, to
automatic volume control filter resistor.

' A. V. C. in Both

The six-tube model has its intermediate
tube subject to a.v.c, and while this gives
some effect to the attempt, it is not much
a.v.c. and no more is included, because it
is desired to keep the sensitivity as high as
practical. Hence the circuit may be ad-
justed to a sensitivity of a few microvolts
per meter, with good selectivity as well. It
1s much more sensitive and selective than
the five-tube t-r-f model,

But you really must have an oscillator or
you cannot hope to get the circuit working
properly. The oscillator is needed particu-
larly for lining up the intermediate fre-
quency. I know that many try their best
to get along in building a super without an
oscillator, and that’s one reason I get so
many letters. The set doesn’t work prop-
erly, etc.,, and small wonder. One I looked
over was 90 kc off the intended resonance
point of 175 kc. Poor sensitivity, many,
many squeals, loss of signals over part of
the dial, fluttering reception, etc., were some
of the ills, all cured when the circuit was
properly lined up.

Both circuits now use the same coils for
r-f and oscillator, intended for 0.00041 mfd.
capacity, and permitting the use of a dial

Oscillation

If a grounded padding condenser hookup
is used in either of the Super Diamonds,
then the combination oscillator and first in-
termediate coil should have a total of eight
leads. If the ungrounded type of padding
condenser hookup is used there is need for
only seven leads, provided that the biasing
resistor for the autodyne tube is “lifted” to
the position between cathode and the one
terminal of the pickup winding, as diagramed.

The code for the ungrounded padding con-
denser and for the “lifted” biasing resistor
is given in the accompanying discussion of
the -Super Diamonds. As stated, for follow-
ing the diagrams as shown, a seven-lead coil
fits the needs.

With the eight-lead coil both the padding
condenser and the biasing resistor may be
grounded directly. The performance differ-
ences are as follows:

Safeguards

With cathode resistor “lifted,” there is no
doubt about the presence of oscillation of the
right intensity, and also of the correctness
of 3,500 ohms as the biasing resistor.

Since the adjustment of the padding con-

- denser, at its “hot” potential, is not very con-

venient, because of body capacity, when one
adjusts this condenser for 600 kc, using a
regular screwdriver, the adjustment is in-
correct the moment the hand is taken away.
The body capacity has been removed. But
the intensity of the output sound, or meter
reading, at correct adjustment may be dupli-
cated by easy trial. Turn down the padding
condenser a little at a time until the in-
tensity is as strong with hand removed as
it was at first when hand was present. The
operation is- much easier if an insulated
driver is used, of the neutralizing tool type,
but even this introduces a little capacity.,

calibrated solely in frequencies. The adjust-
ment to excellent coincidence is achieved by
setting the tuning condenser at maximum
capacity, and having the dial read 51 instead
of 50, then lining up at 600 k¢ for both
padding condenser and trimmers, and relin-
ing trimmers only at 1,450 kc. The trim-
mers on r-f and autodyne input have to be
down all the way, and the oscillator trim-
mer nearly or completely so. The circuit
then will not tune higher than 1,510 kc un-
less the intermediate frequency is lower
than 175 ke. ’

Sensitivity Compared

Of course this is a great clue for the fel-
lows who haven’t an oscillator and yet want
to try their hand at a super. If what the
gentleman says is true, why do I need an
oscillator? They may ask. All I need do
is use the prescribed coils and condensers,
tightened down the compensators or trim-
mers all the way, and make 1,450 kc come
in just a trifle to the right of the dial end,
or line up at the extreme for 1,500 kc, which
is permissible, mechanically of course, and
then adjust the intermediates until the sig-
nal of the desired frequency comes through
where it should. This is a pretty good
theory, but it is much better to have an
oscillator and a certainty back of you than
merely a pretty good theory. The stunt
can be worked, but I do not advise that it
be tried, except as a lark.

The seven-tube model has brought in 96
channels out of 96, under circumstances
when the six-tube model brought in 42 and
the five-tube model 28 channels. Perhaps
this is as good a way as any to compare
the sensitivity in words. As for the tone,
one cannot tell the difference between any
of the three sets. The supers are louder,
but the seven-tube is no louder than the
six, due to full a.v.c. governing two tubes,
and moreover the locals do not blast in the
seven-tube super, or even in the six-tube,
but -may on the t-r-f set.

Noise Suppression

On the subject of blasting, and what may
be termed a concomitant, noise suppression
control, it is my belief that there is adequate
noise suppression control in the circuit, al-
though without any extra tube. This refers
both to the six and seven-tube models.

Reference has been made to the plate cur-
rent cutoff, and a statement made it is
really signal current cutoff due to paralysis.
Now, this is gradual. It is proportionate
to the voltage put in. Therefore as the
voltage increases the amplification decreases,
because the bias has gone up. Point number
1 therefore is that the 55 as used here helps
the blast prevention. :

Now, noise suppression control. It is well
known, is it not, that a tube with high grid
load loses amplification as the bias ap-
proaches zero? In fact, paralysis from an-
other cause results. Therefore at no carrier,
or extremely small carrier, the condition that
causes noise in other circuits, there is not
enough bias on the tube to give it amplifica-
tion properties, so the noise is cut off. This
asset is actually present, and the fact that
some small carrier voltage is bound to be
present in the antenna, enough to stop grid
current in the 55 triode, does not introduce
enough bias or amplification to defeat the
noise suppression, but does provide enough
bias to stop the grid current hiss. Thus the
tube cuts off its amplification in two direc-
tions—if too much voltage is put in, or too
little. The first is an anti-blast auxiliary,
as well as an output tube overload check,
the second is a noise suppressor. These facts
'hagf‘ never before been presented to the
public.

Hence the 55 grid cannot be connected to
the 57 or 58 first detector grid clip and any
signal come through. In either circuit the
57 or 58 may be used as autodyne tube. The

7 is more sensitive, the 58 stands more
oscillation voltage.
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A TINY

UNIVERSAL

4-Tube Receiver Works on A-C or D-C

p ‘

HE new tiny universal receiver turned
I out to be a big thing, judging by its
i popularity and performance. At first,
sets of this type could only be obtained
ready-made, but now they have been made
available in kit form, completely assembled,
and any radio fan can wire his own with
every assurance of success. This kit, it must
be remembered, is not merely a collection
of parts from which a radio receiver may
be built, but it is a group of carefully co-
ordinated receiver essentials from which a
really engineered receiver can be made.
The small universal sets usually contain
four tubes, a radio frequency amplifier, a
detector, a. power amplifier, and a rectifier.
Since these tubes are required to give as
much gain and volume. as possible, all the

“~—tubes, except the rectifier, are of the screen

grid type. Thus in the universal we are
about to describe, the radio f_requency am-
plifier is a 239, the detector is a 236, and
the power tube is a 238. The rectifier is a
237 used as a diode. .
Since the set must be usable on either
a-c or d-c lines without alteration, all the
tubes must be of the heater type, and the
tubes ennumerated above are- of this type.

Connection of Heaters

All the heaters are connected in series
and a ballast resistor is used to drop the
excess voltage. The heater circuit can be
traced easily on the circuit diagram. of the
set as given in Fig. 1. A simplified drawing
of the power supply, which includes the
heater circuit, is given in a box in the lower
left corner of the figure. At the extreme
leff.in the insert drawing is the line plug,
with the line switch in the negative- lead.
To the positive side is connected a resistor
R1, then another resistor R2, and finally the
heater winding of the rectifier.

Resistor R1 is the ballast, which in this
case has a value of 305 ohms. It may be
seen so marked in the full diagram. Re-
sistor R2 represents the resistance of the
heaters of’ the three tubes in the receiver
proper. This resistance is nominally 3 x 21, or
63 ohms, for the effective resistance of each
heater is 21 ohms. The value of the ballast
resistance R1 is given on the supposition that
the line voltage is 117 volts, which is a
mean value both on a-c and d-c lines.

The Rectifier

The rectifier is also shown in the box in
the lower left corner of the figure. The plate
and the grid are tied together to form the
anode, which is connected to the positive
side of a d-c line. “The cathode of the tube
‘becomes the positive side of the line after
the rectifier, and the filter choke is con-
nected in this lead.

The rectifier is left in the circuit whether
the supply voltage is alternating or uni-
directional. - When the supply is a-c, no
polarity need be observed in respect to the
plug, for no matter how it is inserted, one
side of the voltage wave will be rectified.
When the supply is d-c, however, polarity
must be observed for the circuit will only
function when the positive is connected to
the grid-plate anode. No damage will occur
if the plug should be inserted in the wrong
way. The filaments will 'light but there,
will be no plate voltage. If no life is in-
dicated in the set after the power has been
on a couple of minutes, it should work in-
stantly the plug is reversed, assuming that
the receiver is in a working condition other-

wise. ; . )
The Main Circuit

Now let us examine the main circuit.
First we note that there are two high gain
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« ‘ FIG. 1

This diagram reveals the electrical design of the Postal Universal
receiver, a set that can be operated equally well on a-c and d-c.

coils, which are essential for high sensitivity.
And there are two tuned circuits, both tuned
by a single knob controlling a pair of 350
mmfd. condenser.

~The radio frequency amplifier is a 239

LIST OF PARTS
Coils

One high gain antenna r-f tuning coil.

One high gain interstage r-f tuning coil.

One 30-henry choke coil.

Condensers

One gang of two 350 mmfd. tuning con-
densers.

One 0.001 mid. Cosmic stopping condenser.

Two 0.002 mid. Cosmic condensers.

One 0.0005 mfd. condenser.

One 0.0006 mfd. condenser.

Two 0.05 mid. Cosmic condensers.

Two 4 mid. electrolytic condensers, 200-volt
- rating.

Two 5 mid. electrolytic condensers, 35-volt
ratgng.

Resistors

One 300-ohm bids resistor.

One 35.000-ohm bias resistor.

One 200,000-ohm plate coupling resistor.

One megohm grid leak. |

One 1,500-ohm bias resistor.

One 305-ohm ballast resistor, wire wound.

One 250,000-ohm volume control, with
switch.

Other Requirements

One power cone speaker.

Four five-contact sockets (UY).

Three screen grid clips. ‘

One drilled and stamped chassis, 614 inches

high, 94 inches wide, and 434 inches deep.

One cabinet. ‘

an carrying case.

Weight of complete set, 614 pounds.

One line cord and plug.

An assortment of necessary hardware.

Tubes. = )

One 239 super control pentode.

One 236 screen grid tube,

One 238 power pentode,

One 237.

operated with an exceptionally high screen
voltage. Indeed, it is the same as the voltage
applied to the plate, and in this respect the
239 works in the same manner as a power
pentode. ’

The volume is controlled in this stage by
means of a variable resistor in the cathode
lead. This has a maximum value of 250,000
ohms so that complete control is assured,
A limiting resistor of 300 ohms is also used
for bias on maximum sensitivity.

The detector is a 236, -connected so as
to give greatest possible detecting efficiency
consistent with unimpaired tone. Grid bias
detection is used, and the tube is self biased
by means of a 35,000-ohm resistor in the
cathode lead. The plate is fed with the
highest available voltage through a coupling
resistor of 0.2 megohm.’

Special attention is called to the manner

in which the screen voltage for this tube is

obtained. As is well known, a screen grid
tube operating into a high resistance should
have a low screen voltage in order to give
undistorted output, as well as good sensi-
tivity. In the present circuit the screen
voltage is about 13.5 vyolts, or the same as
the grid bias on the 238 power tube. The
screen is simply connected to the cathode of
the power tube. Thus the one 1,500-ohm
bias resistor serves two purposes, and it

‘serves them well. Not only does it give

the proper bias to the 238 but it gives the
proper screen voltage to the detector tube.

By-passing

There might be some interaction between
the two tubes due to the coupling effected
by this bias resistor. There would be if a
large by-pass condenser were not used across
the resistor, In this case the condenser has
the unusually large value of 5 mfd., which
is high enough to eliminate interaction.

Another condenser of 5 mfd. is connected

- across the bias resistor for the detector.

Thi's also is much larger than condensers
ordinarily used, but the large value is de-
cidedly worth while,
There is also considerable by-passing in
respect to signal currents. There is a (.05
(Continued on mext page)
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(Continued from preceding page)
mid. condenser across the bias resistance on
the 239 amplifier, which is large enough to
be quite effective.
In the plate circuit of the detector is a

-+ 0.0005 mfd. by-pass condenser to prevent the

transmission of the carrier. The condenser
is connected directly to the cathode, which is
theoretically as well as practically the best
connection. :

High frequency noise that may reach the
speaker is reduced by means of a 0.002 mifd.
condenser across the speaker input terminals.
This condenser also serves to cut down
somewhat the high audio notes which often
are too strong in a circuit employing a
pentode power tube,

Signal frequencies as well as audio noise
may stray into the heater circuit at one
point and back into the signal circuit at
another. To prevent this a 0.006 mfd. con-
denser is connected between ground and one
terminal of the heater of the 238 pentode.
Thus both ends of the heater circuit, ex-
clusive of the ballast resistor, are at ground
potential to signal frequencies. Elimination
of tunable hum and other noises carried
from circuit to circuit by carriers is the
main object of this condenser.

There is also a .0.05 mfd. condenser be-
tween the frame of the speaker and ground,

- the object of which is similar to that of the

condenser just mentioned.
The Filter

The filter in the B supply consists of one
30-henry choke coil and two 4 mfd. by-pass
condensers. This combination assures ade-
.quate filtering both when the supply voltage
is a.c. and when it is d.c. The choke is
especially effective because the current drain
is small and there is little saturation effect.
The total plate current is less than 20 milli-
amperes.

The speaker employed is a small magnetic
designed to work efficiently with the 238
pentode. The maximum undistorted power
is close to half a watt. .

A stopping condenser of 0.001 mfd. is
used between the plate of the detector and
the grid of the power pentode, and a grid
leak of one megohm between the grid and
ground.

A condenser of 0.002 mfd. is connected
in the antenna lead as a precaution against
possible short circuit of the line, which
would occur in certain instances if the an-
tenna wire should become grounded.

No ground is needed on the set for it is
always grounded through the power line. If
the d-c line used should happen to be
grounded on the negative side the ground
thus afforded is better than any ground that
can be contrived around the house. If the
line is grounded on the positive side, which
is usually the case, the circuit is still
grounded to signal frequencies through the
capacity between the leads feeding the set

and through other strav capacities. About,

’ghe same situation obtains when the supply
is a-c.
Electrolytic Condensers

'The larger filter and by-pass condensers
in the circuit are of the electrolytic type.
The two 4 mfd. units are rated at 200 volts
while the two 5 mifd, units are rated at only
35 volts. In each case the rating is adequate,
for the voltage across either of the 5 mfd.
units will not exceed 20 volts and the high-
est voltage across either of the 4 mfd. units
will not exceed about 170 volts.

The use of low voltage rating condensers
is a matter of space. A 5 mfd. unit rated
at 35 volts occupies a much smaller space
than a condenser of the same value rated
at 200 volts. Likewise a condenser rated at
200 volts is much smaller than a similar con-
denser rated at 500 volts. It is only because
the 5 mfd. condensers are rated at such a low
voltage that it is practical to use such large
values. Large values are more important
than needless ability to withstand high vol-
taoes,

The circuit can also be changed to operate
on a 32-volt supplv. In this case the fila-
ments should be left in series. Indeed, the
only change necessary is to connect an ex-
ternal booster voltage to make the total
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FIG. 2
This skeleton diagram of the heater
circuit shows how the various heat-
ers are connected to the battery
plug for converting the circuit from
series to parallel.

117 volts, approximately. This arrangement
would be rather expensive, and another
modification is preferable. Change the 305-
ohm ballast resistor to 30 ohms, and instead
of connecting it to the plate of the rectifier
tube connect it directly to the positive of
the 32-volt battery., This is a more eco-
nomical arrangement. The plate booster
voltage should be connected between the
plate of the rectifier and the positive lead
in the plug, with the positive terminal going
to the plate of the tube. The added voltage
should be about 90 volts, although 135 volts
would be safe.

. If the line voltage is 220 volts, a.c. or
d.c., the circuit should be left as it is except
that an external ballast resistor should be
inserted to drop the voltage from 220 to
110 volts. The needed additional ballast is
360 ohms. It should be wire wound.

The Postal universal midget can be
adapted to fit special requirements very
easily. Thus it may be changed so that it
can be used on a six-volt storage battery.
The heaters have been arranged so. that
the conversion may be made by simply in-
serting a plug into a socket provided for it,
this plug being the terminals of the storage
and B batteries, or B battery substitute.
Fig. 2 shows a skeleton circuit diagram of
the heater circuit‘and the necessary connec-
tions to the socket into which the battery
plug is inserted. The dotted lines represent
short circuit straps contained in the pb:g.
The wiring of the plug is also shown, and
in this the short circuiting straps are shown
in continuous lines.

Tracing the circuit after the plug has
been inserted into the socket it becomes
clear that all the heaters are in parallel, with
the exception of that of the rectifier. which
is left out of the circuit since it is not
needed. The arrangement is extremely sim-
ple, yet fully effective. The plug may be
used as the filament switch.

In view of the universality of the re-
ceiver, it is suitable for use in boats, auto-
mobiles, aeroplanes, camps, offices and hotels.
When intended for use in an automobile a
remoté control cable should be employed.
This is available and applicable.

As was stated, no ground is necessary
with the receiver. Neither is an external
antenna, for the set is supplied with an in-
built pick-up cystem.

Levitow Appointed
WINS Music Director

Bernhard Levitow, orchestra leader and
director of the Levitow Symphonic FEn-
semble featured for years on the WJZ
chain, is the new musical director of WINTS,
New York City. He succeeds Gregoire
Franzell, resigned.

Levitow’s talent for conducting orchestras
was given recognition by Morris Gest when
the Century Theatre was opened twenty
years ago. He later accepted the misical
directorship of the Bowman Hotel System.
While associated with WINS he will con-
tinue as supervisory head of the hotel orches-
tras but will not wield the baton except
in the WINS studios.

1 L

RADIO
UNIVERSITY

Best Oscillator

IN THE January 28th issue you had a
discussion of stabilized oscillators. Which
of the many discussed is the best for a
superheterodyne in which the frequency is
to be variable? You do not show one that
appears to be practical—W. T. H., Toledo,
Ohio.

The oscillators described are primarily for
fixed frequency oscillation. The only one
that could be used in a variable frequency
circuit and retain the frequency stabilization
is the symmetrical Colpitts oscillator but
even this is not especially practical because
two equal tuning condensers are necessary
and each would have to be twice the value
of the required effective capacity in the
tuned circuit. Thus if the effective capacity
is to be 350 mmifd, each would have to be
700 mmid. and the total capacity 1,400
mmid. It is not necessary to effect a high
degree of stability in a superheterodyne os-
cillator and any of the variable oscillators
ordinarily shown is all right. It may be
tuned plate, tuned grid, or Hartley. To
minimize frequency variation in one of these
unstabilized oscillators, the resistance in the
tuned circuit should be low. That is the
most important condition.

* k%

Transformer Coupling on Diode

WOULD you recommend the use of an
audio transformer after the 55 diode recti-
fier to get a greater output or do you think
that resistance coupling is preferable? Please
give reasons for your choice—J. C. S,
Butte, Mont.

If the triode of the 55 is not diode biased
it is all right to use a transformer after it
for then the plate current is limited at all
times by the fixed bias on the grid, even if
this bias is obtained from a resistor in the
cathode lead. But if the triode grid is diode
biased it is preferable to use a resistance
load for otherwise the plate current will be
excessive when no signal is coming through.

en no signal is coming through the bias
on the grid is zero and the plate current
would be dangerously heavy unless there
were a resistance in the plate circuit to
limit it.
* ok %

Unavoidable Noise

SINCE sensitive receivers have come into
wide use, noise has been one of the limita-
tions on sensitivity. Just how much noise
is there in receivers, measured in terms of
microvolts? What is the main cause of this-
noise>—R. W. C., Stamford, Conn.

Most of the noise in receivers is due to
gas in the tube. If the vacuum is increased
a great deal of the noise is eliminated. How-
ever, there is a certain noise, that due to
irregular emission and called the “shot ef-
fect” that is not due to gas. Hence even if
the vacuum is made perfect there would still
be a limitation on the possible gain. The
“shot effect” noise is about equal to one
microvolt, or it may go as low as one quar-
ter microvolt. One microvolt is about the
limit of possible sensitivity. Special tubes
have been made in which the total noise was
of the order of one quarter microvolt. Tubes
now made for reception seem to have a great
deal of gas noise. Perhaps the next advance
in radio tubes will be the development of
special gas-free tubes to be used in the first
and second stages of the radio frequency
amplifier. The thbe noise is amplified and
it seems that if it could be minimized in the
first tubes that the sensitivity could be made
much greater. Of course, even now many
sets are sensitive to better than one micro-
volt, but such great sensitivity is not useful
for the noise is usually as strong as the
signal.
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A NEW OSCILLATOR

Practical Circuit with Stability
of Both Frequency and Amplitude
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At left, an exclusively diode-biased oscillator, which gives goosl results except that under certain Fonditions
grid current is possible. At right, the same general oscillator, with self-bias through a cathode resistor, plus

diode-bias additionally obtained.

HE 55 tube lends itself to operation
of its triode unit as' an oscillator, for
it resembles the 112A in many re-

spects, and then the diode unit may be
used for rectification of the oscillation.
If the rectified voltage is used for nega-
tive bias, a condition of relatively constant
output will obtain. )

The circuit may be arranged formally
with a coil consisting of three separate
windings: one for grid tuning, another
for feeding the rectifier and the third for
feedback. However, since many purposes
to which oscillators are put require
switching for different wave bands, it was
considered advisable to find some circuit
that would give the desired results with
two windings, reducing from six to four
the number of terminals to be switched.
The circuit devised is shown in Fig. 1.

Low Resistance in Grid Return

The triode is a tuned grid oscillator
with parallel plate feed. The grid, in-
stead of being returned to the full recti-
fied voltage (left-hand end of the tapped
resistor network), is returned consider-
ably to the right, because the resultant
rectified voltage is much higher than the
desired grid voltage. Moreover, the low-
er the resistance value between grid re-
turn and B minus, the less likelihood of
a high resistance introducing an ineradic-
able audio tone. Such a tone not only
makes it impossible to establish zero beats
with carriers but from a practical view-
point renders the oscillator virtually use-
less, although oscillating.

The plate voltage is fed to the plate
through  radio frequency choke coil of
10 millihenries inductance, and this ele-
vates the plate to a high r-f potential and
enables the use of the feedback condenser,
of 0.00002 mid., to joined anodes of the
rectifier unit. Since this condition will
provide regeneration at all frequencies
used, the feedback coil itself must be
switched or changed, but the connection
to anodes need not be,

The feedback is communicated to the
grid winding inductively, through the

closely coupled feedback winding which
is also the rectifier input winding, for the
oscillation voltage (radio frequency) is
fed to the anodes, and there is a continu-
ous' d-c circuit: anode to one terminal of
coil, to other terminal of same coil to
resistor to cathode.

The Plate Impedance

Thus as the oscillation intensity builds
up, the negative bias increases, and as the
rectifier is of the linear type, this increase
is linear. The heightened bias in turn
reduces the intensity of the oscillation,
and therefore the oscillator is operated
in a state of dynamic equilibrium. The
plate impedance remains not quite the
same throughout. As changing plate im-
pedance is a principal cause of frequency
shift, the frequency stability is of a good
order. Likewise the amplitude level is
practically flat, and the greater the
amount of the total rectifier load resist-
ance in the biasing circuit, the more
nearly even is the amplitude. However,
it is not readily practical to maintain a
high resistance between tap and cathode
for the biasing circuit of the rectifier,
because the bias easily is too high, and
inste:{d should not be more than 20 volts
negative. Or, to attain the same end,
the d-c plate current may be adjusted to
8 to 10 milliamperes, with the rectifier
load resistor a 250,000-ohm potentiometer,
and the connection shown as a tap being
the slider. i

The circuit was built, using a B supply
for the plate voltage, operating from the
a-c main, with a center-tapped 2.5-volt
winding for the heater on the same core,
the heater winding center-tapped, center
to grounded cathode (B minus).

High Currents and Voltages

.At.once it was discovered that the
circuit not only may oscillate violently,
but that_ the voltage across the rectifier
load resistor, if that resistance is of the
order of 1 meg., may rise to almost
incredible heights. The first measure-

The frequency stability of this one is extraordinary.

ment showed that, although the applied
plate voltage was 250 volts, the rectified
voltage was more than 350 volts. This
is another point against using the total
voltage (all of the resistance between
feedback winding and cathode) for bias-
ing the triode.

Not only may the rectified voltage run
exceedingly high. but under another con-
dition the d-c plate current itself may
reach tremendous values. The switch in
the a-c line was turned on, with a 0-100
milliammeter in series with the plate coil
(800 turns) and with the potentiometer
arm obviously at some trivially low value
of biasing voltage, the current rather
rapidly built up to an off-scale value.
The switch was quickly turned off, and
the arm of the potentiometer moved to
a higher resistance value. So, in making
the bias test, it must be done quickly,
so that the heavy current that may flow
will not be of more than momentary
duration, The adjustment to 10 ma plate
current may be made in a few seconds,
using a 0-100 milliammeter, since steps
of 5 milliamperes are registered on the
scale.

Effective Impedance

At the same time that the plate current
was read the biasing voltage was read

with a 2,000-ohms-per-volt voltmeter
across the biasing section (arm to
cathode).

At 10 milliamperes plate current the
biasing voltage read 17 volts, but as the
voltmeter reduced the voltage a little
from what it would be under operating
conditions, with the voltmeter out the
bias went up a bit, so that 8.5 milliam-
peres flowed, as measured on a 0-1Q milli-
ammeter. So the adjustment to just
under 10 milliamperes on the less sensi-
tive meter is equivalent to about 20 volts
actual negative bias. Thus the plate re-
sistance is about 30,000 ohms (d-c), and
on the halving principle, the a-c resist-
ance would be 15,000 ohms. The 800-turn
load reduces this impedance a little, while

(Continued on next page)
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(Continued from preceding page)
the 20,000-ohm load in parallel brings the
effective impedance, with load considered,
to around 7,500 ohms. The potenti-
ometer below the 20,000-ohm load is of
low resistance, and is used as an attenu-
ator in a manner that is not frequency-
discriminating, despite the loads -affixed
to the output. There is enough oscilla-
tion voltage so that only a small per-
centage need be taken oft for actual use,
and if the potentiometer is 2,000 ohms
the frequency stability is maintained at

any and all settings of the attenuator.
The tuning coil used was of the com-
mercial type, wound on l-inch diameter
tubing, having a secondary of 127 turns
of No. 32 enamel wire, and wound over
it a primary of 30 turns of No. 40 single
silk wire, with insulating fabric between.
Thus there was close coupling, and this
type of coupling is an aid to frequency
stability. The coil was enclosed in an
aluminum shield, 2 1/16 inches outside
diameter, 2% inches high, shield ground-
ed. The tuning condenser was 0.00041
mfd. Across it was a 30 mmfd. compen-

sator (used at less than full capacity).

Padding Condenser

In series with the tuning condenser

" is shown a padding condenser. This really

consisted of two condensers, in parallel:
one of a fixed capacity of 0.0001 mjd.
(1,000 mmfd.) and the other a padding
type of adjustable condenser as used in
modern superheterodynes, 850 to 1,350
mmid. (0.00085 to 0.00135 mfd.). Thus
when a little more than 2,000 mfd. capac-
ity was in series with 0.00041 n_lfd. tuning
capacity, the maximum capacity sethg
of the tuning condenser was effectively
0.00035 mfd. This padding system need
not be included unless one desires to
duplicate an existing model later on,
using the same calibration for _the ca-
pacity may be adjusted at the high {fre-
quency end by the compensator and at
the low frequency end by the padding
condenser, to insure conformity to a
frequency-calibrated dial scale. )

Just shielding the tuning CO}I will not
prevent radiation, and if there is coupling
with the tested circuit by radiation alone
there would be no way of using an atten-

- uator without altering the tube char-

acteristic, hence frequency, by attenuator
adjustment. Therefore the entire oscil-
lator system should be enclosed in a
shield box, preferably iron or steel, with
several inches distance between the coil
shield and the total box shield in any
and all directions, box grounded. The
tube should be inside.

Accurate to 0.1 Per Cent.

The circuit will establish a clean zero
beat with carriers and will test out ex-
cellently as to its frequency stability. If
a station of recognized standing is tuned
in, and a zero or near zero beat as es-
tablished between oscillator and station
carrier (using a broadcast receiver as
adjunct), the audio tone heard, as a result
of the beat, will not vary more than
1,000 cycles out of 1,000,000 cycles carrier,
or one-tenth of one per cent., which is
a far greater degree of accuracy than
normally obtained from variablv tuned
oscillators, greater than the accuracy to
which nnt onlv calibrated dials bhut vir-
tually all charts used can be read. This
accuracy is not quite maintained through-
out the dial spread of frequencies.

Infinite Impedance Grid

The asset of frequency stability consists
of obtaining the same frequency of gen-
eration at the same dial setting time and
again, with virtually unchanged frequency
during tests also, regardless of loads on
the output (connections of tested circuit
to the test oscillator). Also, the frequen-
¢y remains the same although the applied

voltage may change.somewhat, as it will
do, both in the plate and heater circuits.
And by the present method the bias volt-
age remains about the same, too, so there
is safeguarding in all three directions.
' With the plate impedance held relative-
ly constant, to acknowledge this condition
requires that plate impedance change be
taken up by any corresponding change in
the same direction in the grid circuit.
Perhaps this is not actually what takes
place, but with the high negative bias and
highly selective grid circuit, with no grid
current ever flowing of course, the grid
impedance may be assumed to be infinite,
which makes the small changes in plate
impedance relate to an infinite constant,
the grid imfpedance.

There is no doubt a grid circuit loop-
hole in the theory somewhere, but there
is no doubt as to the practical results.

Why Bias Is Negative

The reduction of the theory to practice
requires certainly that the rectifier load
be high, and 230,000 ohms will satisfy
this necessity. But then the bias would be
too high normally. If the total load is to
be used as negative bias supply (grid
returned to left-hand extreme), then some
solution would have to be provided for
the audio tone due to a high d-c resistance
in the grid circuit (present no matter if
the bypass capacity is 8 mfd.), and like-
wise the coupling would have to be re-
duced. The feedback may be made small-
er by using a smaller capacity feedback
condenser, or a resistor in series with that
condenser, or by using a lower plate volt-
age.

In any event, the bias would have to be
negative to an amount determined by the
plate voltage applied, and the bias adjust-
ment made according to this requirement.

The bias is negative in all instances, be-
cause cathode is returned to ground, and
this is the positive leg of the rectifier, so
any and all points to the left of cathode
on the load resistor must be negative.
This is confirmed by the plate current
readings, too, for as the arm is moved
toward ground the plate current rises.
How tremendously it rises has been stated.

Too High Bias

Now, if the bias is made altogether too
high, that is, substantially more than 20
volts, reducing the plate current to less
than 7 milliamperes, with 250 plate volts
applied, then the tube motorboats, and the
frequency of the motorboating affects the
cathode emission sufficiently to make the
cathode illumination keep pace with the
frequency. The cathode gets brighter
and dimmer at a frequency equal to that
of the motorboating. If the motorboat-
ing is made very high in frequency, still
in the audio realm, of course, the eye
could not follow these changes, but the
cathode would not be too sluggish to
respond at these frequencies.

Since this motorboating is an interrupt-
ed audio tone it may be used as modula-
tion, but the condition itself is an abuse
of the circuit as well as of the tube, and
modulation, if desired, should be supplied
some other way. The modulation per-
centage may be as high as the limits ordi-
narily used. without affecting the frequen-
cy, because the operating point of the
tube on its characteristic is not shifted.
That is, the tube is a modulator as well
as an oscillator, and will react to modula-
tion linearly. Modulation distortion and
frequency distortion therefore are jointly
removed.

The a-c hum may be used for modula-
tion by connecting rectifier return to one
side of the heater winding, or, by switch-
ing from B minus to one heater side un-
modulated-modulated service is afforded.

No Current Changes Noted

While a difference of 1,000 1
of 1,000,000 was noted in theC}(';;cei?la('c)(lyl;E
just discussed, this may have been dye

4

to grid current. When any oscillator is
totally diode-biased there may be a dan-
ger of grid current, not necessarily at
all dial settings, but at least at some.
This may be due to the mutual im-
pedance of feedback and grid coils being
such that at these frequencies circuit is
sent skylarking.

However, if self-bias is derived from
a cathode-leg resistor, and diode bias ob-
tained additionally, then the frequency
and amplitude stability rise to an ex-
ceedingly high mark. In fact, the stabil-
ity was so high that when tests were
made of the oscillator with instruments
at hand, they did not record any change.
For instance, a 0-0.5 milliammeter in the
rectiher load leg (between the 0.05 meg.
resistor and cathode in diagram at right)
and a 0-10 milliammeter in the plate cir-
cuit, no change in current was noted
when the oscillator was tuned from 1530
to 530 kc, which was its total irequency
range. This indicates a high order of
stability indeed. The values were 11 ma
plate current, 17 microamperes rectifier
current. Thus the rectified voltage is
only about 5 volts.

The Ear Test

Another test was made. WJZ was

‘tuned in (760 kc) during one of its first

nights of 50 "‘kw testing. This station
maintains an extraordinarily high fre-
quency stability anyway, but it was as-
sumed that ‘on these first nights of 50
kw it would be even more careful than
otherwise, especially as Federal eyes and
ears would be attentive to the experi-
ment. So the test oscillator was tuned
to zero beat with 760 ke, using a broad-
cast receiver as adjunct, and the beat was
actually zero, or at least the frequency
difference, if any, was below audibility,
for the oscillation did not produce any
recognizable sound nor did it interfere
in any way with the program. Then the
oscillator was- left thus for forty-five min-
utes, and at no time did the beat become
audible., so that either the oscillator was
approximately as steady in frequency as
the station’s wave (which was accurate
to better than 66 parts in a million, or
66/1000 of 1 per cent.), or, if there was
any greater change, both test oscillator
and station wave changed exactly the
same amount in the same direction, a
great unlikelihood. It was the most
stable test oscillator with which the
author ever had any experience.

The stability is not present until the
extra bias provided by the rectifier is
low enough, for as the plate current is
reduced to say 5 milliamperes and thus
approaches cutoff, the instability becomes
great enough to make the needles of the
two meters oscillate. So the resistor,
marked 0.05 meg., if it produces this re.
sult (which may be read on an ordinary
0-10 plate milliammeter), should be re-
duced in value until the trouble disap-

pears.
Grid Leak

‘ Wh‘en tests were made for grid cur-
rent it was found that at no setting of
the dl_allwas there any trace of such,
and this in part accounts for the stability,

for while a grid leak will act as a stabi-

lizing agency in an oscillator, even a
sel_f—biased one using the cathode-leg cir-
cuit, the leak tends to level the operating
condition only when there is grid current
for only this current produces an eﬁect,
from the leak as bias control. The leak
method is good for the low radio fre-

‘quencies of a given span, but at the high

radi9 fr(_aquencies, when the oscillation in-
tensity is less (due to the relatively in-

. creased effect of the circuit r-f resistance)

the plate current increases rapidly, hence
the plate impedance has been changed a
great deal. Since the flow of grid cur-
rent is like that of the rectified current
(Continued on next page)
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in the diode-biased circuits, 1t is obv1oqs
that at low oscillation intensities there is
less grid current, hence less counter-
effect by the leak. That is, the leak
method is unstable at the higher frequen-
cies because the leak, due to too small
grid current, does not contribute enough
negative bias. )

While it would seem that the oscilla-
tion intensity must be greatest when the
plate current is highest by the leak meth-
od, such is not the fact, as can be proved
by measuring the output r-f voltage at
the high frequencies, when plate current
is highest. The output is much less than
at the low frequencies when the plate
current is only one-sixteenth as great.
The variation in a given case was from
0.5 ma to 8 ma plate current.

Oscillators Important

Oscillators today are in about the state
that automatic volume controls were two
years ago, and no doubt due to the in-
terest in oscillation, and recognition of
the importance of frequericy, amplitude
and modulation stability, there will be
considerable progress in early months.
Some of the outstanding radio engineers
are giving their attention to oscillators,
and various methods of stabilizing the
frequency function have been developed
already. There is much antagonistic the-

. ory, but the leading workers are getting

results, and theory conflict may be as-
cribed to a lack of sufficient particular
knowledge about oscillators. The subject
has not been delved into nearly enough,
so while engineers develop frequency-
stabilized circuits of great importance,
some of them may be quite wrong in
their theory, and will have to join with
the rest in making a study to ascribe
the correct cause to the experimentally
verified result.

The stabilized circuit shown at right
(page 17) is perhaps in the class of the
experimentally verified, with inadequate
theoretical explanation. It is better to
admit the inadequacy of the theorv than
to present a theory that glosses over the
tough spots.

Quick Work

It is recognized that a constant im-
pgdance plate circuit is important to fre-
quency stability, and yet the contribu-
tion of the diode bias to the circuit is
small, compared to the self-bias from the
cathode-leg resistor. And, again, when
the bias is too great (whether obtained
through diode or self-bias) the instability
becomes serious. The information for
adjusting to a condition of equilibrium
has been given, and it is recognized that
the diode bias, though small, is impor-
tant. Or perhaps it is larger than as-
sumed, since it is governed by the in-
cipient oscillation amplitudes, and vari-
ations in plate impedance are prevented
because the bias rises to meet the oscilla-
tion amplitude, and thus establish zero
difference in actual bias. The signal or
oscillation itself tends to drive the grid

‘A New Battery- pérated

TEST OSCILLATO

By C. L. Morehouse
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A battery-type oscillator, that works well with only 22.5 volts on the plate

and 1.5 volts on the filament. A special circuit is used, one developed by

Edward M. Shiepe (Massachusetts Institute of Technology). Modulated
or unmodulated service may be enjoyed.

positive, but the voltage across the rec-
tifier load resistance is then increased
and the negative bias rises. Since there
is no change in plate current over the
dial span the actual bias does not change.
The fact that the rectified current does
not change, either, would be due to thg
instantaneous character of the action, for
the stabilization may be effected during
a single cycle, that is, in 1/530,000 of a
second, at one extreme, or 1/1,530,000 of
a second at the other extreme.

Where the Frequency Shifts

The importance of frequency stability
will be recognized by all who have
studied the subject. Those whose work
has been mainly experimental, and who
have tried short-wave superheterodynes,
particularly at high frequencies, or ultra
frequencies, must know that oscillator
wobbulation may be considerable. Indeed,
the signal may be tuned out by the wob-
Bulation, without any one molesting the
oscillator dial. Change in intermediate
frequency due to change in condenser
capacity due to moisture, temperature,
strain etc., would not account for it, since
the intermediate frequency is low com-
pared to the signal, and the signal would
not be tuned out unless the intermediate
frequency changed vastly. Yet a slight
change in the oscillator would cause the
trouble.

The diagram at right is recommended
as one highly suitable for the ultra fre-
quencies, and may be used also in broad-
cast superheterodynes or for test oscil-
lators of a high order of merit.

So far trulv stabilized oscillators have
not been used in broadcast superhetero-
dynes, nor even in short-wave super-
heterodynes, but circuits with such sta-
bility may be expected soon.

ANY service men work in localities
where some customers’ homes are

2 not wired for electricity, others
have have a-c, still others d-¢, hence the
service man needs a battery type oscil-
lator to be useful no matter what the
customer’s circumstance. Such an oscil-
lator is shown in Fig, 1, and while it
resembles a battery-type oscillator pre-
viously discussed in these columns, it has
some new features. One of these is that
a single 1.5-volt dry cell wil] serve as
filament supply of the 230 tube, while
2%.5 volts will be sufficient for plate sup-
ply.

This oscillator produces oscillations
from 50 to 150 kc. That is the funda-
mental range. Some intermediate fre-
quencies are within this span. Other
intermediate frequencies are in the sec-
ond harmonic span, 100 to 300 kc, or,
rather, in the 150-300 kc portion thereof,
as the frequencies lower than 150 ke are
better taken from the fundamental. The
third harmonic will yield 150 to 450 ke,
which virtually completes the intermedi-
ate frequencies. The broadcast band is

taken care of by the tenth harmonijcs ™

(500 to 1,500 kc).
If a coil having an inductance of 20
millihenries (preferably a small honey-
comb r-f choke type, about 1 inch out-
side diameter), is tuned with a variable
condenser of 0.00037 mfd., with a 30
mmfd. compensator across the tuning
condenser, the aforementioned funda-
mental band will be covered, and since
there exists commercially a special dial
fox: this span, with fundamentals im-
printed on one line and all commercial
intermediate frequencies not in the funda-
mental Jrange on the next line, if the
circuit is built as prescribed the set-up
will be nre-calibrated. The only adjust.
ment possibly necessary will be at the
(Continued on wnert page)
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(Continued from preceding page)
high frequency end, when the compen-
sator is set so that a beat is established
at the proper dial setting (as read on
the dial) with a station of known f{re-
quency being received on a broadcast
set. Take 1400 kc, for instance. Sup-
pose a station of that frequency can be
received well. Without connecting the
oscillator mechanically to the set, but
merely relying on radiation, the compen-
sator should be adjusted so that the read-
ing is 140. The tenth harmonic is being
used, so 140 represents 1,400 kc. The
rest of the dial will be found to come out
well. The accuracy is not perfect, but
the error at no time should exceed 2
per cent, and the average accuracy of
reading should be 1 per cent., so that at
many {requencies (particularly between
600 and 800 kc) the reading will be on

the dot.
The Tuning Coil

The battery-model oscillator should be
built so that the pair of A battery leads
comes out at one side and the pair of
B battery leads comes out at the other
side. That is, these pairs shoqld be kept
apart, to avoid capacity coupling, as the
two circuits actually are included in the

- tuning arrangement, which is one of the

special features previously hinted at.
The tuning coil consists of 1,300 turns,
(two extreme lugs) with a tap at 500
turns. It will be found in the commer-
cial honeycomb coils specially made for
this purpose that the external lead of
the winding has a short transparent piece
of adhesive binding it to the form, and
this lead is brought to one extreme lug
at the factory. This is the grid connec-
tion. The other connections are self-
explanatory, when one sees the coil, since
the central lug represents the tap and
obviously goes to A minus, while the
other extreme goes to B minus. In this
way the plate current is sent through

* the 500 turns, and since the two windings

are closely coupled (considering the
tapped single windings as two) the feed-
back is intense. That is why for broad-
cast frequencies, in conjunction with a
receiver, be it sensitive or insensitive,
no coupling to the set from the oscil-
lator is necessary, except that arising
from radiation. The oscillator may be at
a distance of up to 40 feet from the
receiver, and still radiation will provide
abundant coupling.

Modulated-Unmodulated Service

Now, the oscillator in general would
simply oscillate, and there would be no
modulation, which would be fine if one
desired merely to beat with station fre-
quencies, but when lining up an inter-
mediate channel tube hiss and extraneous
noises like that faint characteristic will
hardly do, and modulation is preferable.

While this circuit is in general the
counterpart of the popular a-¢c mode! con-
stantly-modulated oscillator, it is differ-
ent in this essential particular: a switch
is included so that one may have modu-
Iated or unmodulated service. The rea-
son is that to provide modulation on the
basis of grid blocking (so-called, although
nobody has satisfactorily explained what
the action really is) a high value of leak
is required, say 5 to 7 meg. But when
modulation is thus present it is difficult
to obtain zero beat, although zero beat
is a valuable feature. In the a-c¢ model
zero beat is infallible, for the fine fre-
quency is used for modulatior, with a-c¢
.on the plate. And in the battery model
the same infallibility arises if the leak
value is reduced to around 0.1 meg., for
then modulation disappears and beats may
be struck with carriers.

The switch will be at left, on the top
pane! of the “battery model, while the
output post will be at right. The only
other panel device will be the tuning
knob-escutcheon, The top may be com-

LIST OF PARTS
Coils

One 20. millihenry tapped r-f choke coil.

Condensers.

One 0.00037 mfd. tuning condenser, 34-
inch shait 124 inches long; 30 mmid.
compensator built in.

On]e_ 0.00025 mifd. grid condenser with
clips.

One 0.00035 mfd. fixed condenser.

Resistors

‘One 0.1 meg. pigtail resistor.

One 5 to 7 meg. tubular resistor.

Other Requirements

One UX tube socket.

One frequency-calibrated dial, 50 to 150
ke, with intermediate frequencies im-
printed on upper tier; 34-inch diameter
hub; escutcheon,

One cabinet, with top panel and sub-
panel; top panel cut out for escutcheon.

One battery switch.

One output binding post.

Two pair of outleads 6 inches long; one
pair yellow, and yellow with red tracer,
for i A supply; other pair, red and
black, for the B battery connections.

One 230 tube,

Hardware,

pletely removed by taking out the four
corner screws, as a subpanel is attached
to the assembly, the condenser is a part
of that assembly, and as condenser is
affixed to the top panel, so there is vir-
tually a single-unit of construction. This
removal is necessary to insert the 230

_ tube.

The output is taken from the tap
through a condenser, the value of which
isf:imt critical, but which may be 0.00035
mid.

No. A switch is shown, so it is neces-
sary to connect the batteries as dia-
grammed, for operation, and inoperation
the A minus lead should be disconnected
from the cell ‘

Operating Instructions

The operating instructions follow :

(1)—Complete the battery circuit.

(2)—Open the switch if modulation is
desired, close it if no modulation is de-
sired. .

(3)—To line up or otherwise test a set
at broadcast frequencies, simply set the
oscillator working, and turn the dial knob
until one-tenth the desired frequency is
read, e. g, for 800 kc turn to 80, for
600 kc to 60 etc. No connection is nec-
essary between test oscillator and broad-
cast set except that arising from radi-
ation,

(4)—To adjust the intermediate chan-
nel of a superheterodyne, run a wire
from the output post of the test oscil-
lator to the plate prong of the first de-
tector, with detector in place, if access be-
low the chassis is handy, or, if not handy,
remove the first detector tube, and metal-
lically connect extreme of output wire to
the plate spring of the socket. Set the
switch for modulation, set the dia] for
the desired frequency, and adjust the
condensers on the intermediate coils until
the loudest response is heard in the
speaker,

If a receiver has two or more inter-
mediate stages (three or more i-f coils),
it may be difficult to achieve resonance
this way, because of various frequen-
cles to which different coils are adjusted
so if the note does not come through,
connect output lead to the grid of the’
tube ahead of the second detector, adjust
the coil feeding the second detector, move
output lead to next preceding grid, ad-
just next preceding coil, until the first
detector is reached, when put test oscil-
lator output lead at plate of the first
detector, as previously stated, and read-
just all the intermediates, starting with

the first, one at a time, leaving the test
oscillator with its output lead at its orig-
inal first detector-plate position.

Some Frequencies Discussed

Since the fundamental frequencies are
low, if the test oscillator is set at 76,
for instance, it will strike a beat with or
send forth a modulated wave at 760 ke,
in broadcast band work. Also, if the
test oscillator is not disturbed, but the
set dial is turned, there will be beats at
higher frequency points on the receiver.
These would be due to higher order of
harmonics. The table below ‘helps clear
this up:

Frequency
. Harmonic of  Response
Oscillator at Oscillator in Set
76 10th 760
76 11th 836
76 ¢ 12th 912
76 13th 988

That is, the steps are in frequencies
equal to the dial setting indicated on the
test oscillator (76 added in each instance).

Likewise if the receiver is a set at
any one frequency you can get signals
from the oscillator at several of the
oscillator’s settings, the higher the set
frequency the more numerous the oscil-
lator signals. This is because lower har-
monics of higher oscillator frequencies
will best beat with the same station fre-
quency. Take 760 kc:

Harmonic of

Oscillator at Oscillator Beats with
76 10th 760
84.44 9th 760
95 8th 760

108.57 7th 760
+ 126.6 6th 760
152 5th 760

In the first instance the test oscillator
freq}xency was not changed while the
receiver frequencies were changed, and
in the second instance the test oscillator
frequencies were changed while the re-
ceiver frequency remained unchanged.

This explanation is given so that those
not familiar with harmonic oscillators
will not think something is wrong when
these conditions manifest themselves,
There. 1S no need to pay any particular
attention to them, for if you want 760
ke, turn the oscillator diai to 76. You
will not be so far off in your estimate
of where 76 comes in on the set (for you
have station tuning to guide you) that
you wxll'adjust for 836 kc by mistake.

The dial readings are self-explanatory,
except that just to the left of where 175
kc is recorded is a bar. This bar repre-
sents 177.5 ke. Just to the right of 175
kc is another bar, This represents 172.5
ke. All the other intermediate frequen-
cles are marked separately, on the upper
tier, unless they fall in the fundamental
range, when they are read directly on
the lower tier. ’

Herman Bernard.

Caldwell Demonstrates

qu many may enjoy sweet music or
exciting dete.ctlve stories while under the
surgeon’s knife on the operating table, so
that attention is distracted from the sur-
geons’ conversation or the pain of the oper-
ation itself, was demonstrated over WABC
and the Columbia Network by Orestes H,
C_aldwell, former Federal Radio Commis-
stoner, and now editor of “Electronics.”
He spoke in the first of a series on “How
to Get Better Radio Reception,” given under
the auspices of the Electrical Association
of New York. Installed in the studio was
the new “music therapy” equipment devel-
oped by the American Telephone and Tele-
graph Compapy, which permits the patient
to hear sedative music or absorbing adven-
ture tales, while the surgeons work, although
no sound is heard if the operating room
to interfere with the surgeons themselves.

’
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STATION

By Alice Remsen

SPARKS

The GreatNorthRoad

(For Tom Terris’ “Vagabond
Adventures”)

WEAF and network; Sundays, 12:15
p. m.

Oh, the Great North Road is a lovely road,
For it takes me to the sea;

And the sea is in my thoughts all day,
For it's there I long to be,

With the rolling tide an’ the salty spray,
An’ the smell o’ the ocean wrack—

Oh, my heart is sad since I left my love,
An’ she’s hungry to take me back.

An’ | wander down by the Great North
Road,
An’ 1 watch the ships come in—
Some with a cargo o’ silk an’ tea,
Axn’ some with a load o’ tin;
An’ 1 stand an’ watch as the sun goes
down
Right over the edge o’ the world—
An’ I stand an’ look at the ships which
ride
At anchor with sails all furled.

Like p.ainted ships on a painted sea
In the flush of a sunset glow—
Oh, my feet just ache for a deck to tread,
An’ my heart just breaks to go;
But the only ship I ride today
Is the one in my thoughts an’ dreams;
An’ the only cargo it carries aboard
Is the cargo o’ wishes an’ schemes.

Oh, the Great North Road is a lonely
road,
When I'm runnin’ away from the sea;
An’ its stone an’ gravel irk my feet,.
Ar’ its silence is wearyin’ me;
For I’ve turned my back on my early love,
An’ I cover my face as I flee;
I harden my heart an’ refuse to hear
The siren call o’ the sea.
A. R,

* k%

AND IF YOU LISTEN IN TO TOM

TERRIS as he tells his vagabond adven-
tures you’ll experience a nostalgic desire
to hike forth on a great adventure at
once—hop a train, a plane or a ship and
just go somewhere. Listen to Mr. Ter-
ris; you'll like him.

x kX

The Radio Rialto

The rialto of radio covers a multitude
of places; space is nothing, for, with a lit-
tle twist of the dial, the radio listener is
transported from Coast to Coast; New
York programs emanate from Chicago,
San Francisco or Cincinnati studios, and
radio stars are like old friends to the folk
in far-flung, out-of-the-way places—in
tiny villages, scattered farms, small towns
and large cities; and radio artists them-
selves come from so many different
places; from every state in the Union,
from the tiniest of towns to the largest of
cities, and these people enter your homes
and your hearts. For instance, there’s
Joan Kay, NBC dramatic star, whose
voice you have heard on such programs
as Thurston, the Magician; Dr. Bunde-
sen’s Adventures in Health and Orphan
Annie. . . . Miss Kay comes from a little
town in Michigan, and does her work in
the Chicago NBC studios, but she is heard
all over the map—strange, isn’t it? ... -

" popularity on the air.

. |

Then there is Lawrence Tibbet; people
in New York pay fabulous sums to hear
him and see him in person at the Metro-
politan Opera House, but radio brings
him right into your home, just with a
twist of the magic dial. . . . Every locality,
has its local radio favorites, and- some-
times these local stars become nation-
wide favorites. . . . Just to mention a few
stars who won fame in the Middle West
at WLW, Cincinnati: Singin’ Sam, Gene
and Glenn, Little Jack Little, Ramona,
Mary Steele, Jane Froman, and the Mills
Brothers; of course, you know them all,
because they have entered your home
many times. . . . These radio artists all
graduated to stardom, through the co-
operation of their friends along the radio
rialto of America. ... )

Ed Wynn has an explanation as to why
he writes his own scripts, even at the ex-
pense of working until five or six in the
morning several times a week. To quote
Mr. Wynn: “There are jokes and jokes,
but in my broadcasts I doubt if I really
tell more than two or three real jokes or
gags. The rest is made up of lines, and
the success of those lines depends not so
must as on how they read as on how I
say them. I write my own stuff because
I feel that no one else can write it. I
wish someone else could do it for me.
I've tried more than a hundred gag writ-
ers. Every mail brings sample continui-
ties and on paper they look fine; but,
here’s the differénce: my stuff looks ter-

.rible on paper, and it might sound ter-

rible if someone else spoke it, but it is
written for me and my way of saying it,
and so, it goes over.. The others often
write wonderful stuff, but it’s stuff to be
read; my lines are for Ed Wynn to speak,

and no one else seems to have acquired

that idea yet. I only wish they would, and
save me a lot of time and trouble.” . . .
and Mr. Wynn is right; some of his gags
are as old as the hills; the continuity is
nitwitty; but when he puts it over in his
own inimitable style—well, he makes me
laugh, and I'm a hard audience. . .

The Big Ben Dream Dramas have re-
turned to the air over an NBC-WEAF
network; Joseph Bell and Georgia Backus
are in the leading roles; Sunday eve-
nings, 5:15 p. m. . ., Carveth Wells, the
noted writer and explorer, may now be
heard over an NBC-WEAF network on
Wednesdays at 10:30 p. m., under the
sponsorship of the Continental Oil Com-
pany. . . . Frank Luther, NBC" tenor, has
rejoined Carson' Robison. They may be
heard together on the Barbasol Buck-
aroos program each Wednesday and
Thursday ovef an NBC-WJZ network, at
7:15 p. m. Luther and Robison were part-
ners for more than three years, and
helped to bring the folk tunes of America
out of the backwoods and on to the con-
cert platform; both men were born in
Kansas; Luther herded cattle and Robi-
son worked on the railroads and in the oil
fields of the Southwest. . . .

I told you last week that I was going
to meet Gene and Glenn; well, I’ve met
them, and can honestly say the week they
spent in Cincimnati will be one of the
high spots of my life; they are two of
the sweetest characters I ever met and it
is no wonder they have achiéved such
u .+ . Of course, I
realize that statement may sound like the
well-known “hooey,” but I mean it sin-
cerely—and all the folk in Cincinnati feel
the same way toward them. . . . They
packed them in at the Albee Theatre,
doing a very clever act. . . . By the way,

&

.

do you know that Gene’s brother is that
well-known mimic and impersonator, Al-
bert Carrol, one of the cleverest artists
in the theattical profession? . .. Danny
Engel, who represents De Sylvia, Brown
& Henderson in this part of the country,
was with the boys most of the time; he
is a fine chap, full of fun and life, and
kept us in stitches all the time. . ..

Haven Gillespie, well-known song writ-
er, lives in- Covington, Kentucky; he pops
around quité frequently and has some
new songs he has written with Seymour
Simons. . . . Met up with Will Collins, who
has a very fine program over Station
WIJR, Detroit, which he calls “Shadow-
land”; you can hear it every Wednesday
night at 11:00 p. m. . . . Frank Crumit

wrote the Ohio State University’s foot- -

ball anthem, the “Buckeye Battle Cry”;
even though he really attended and grad-
uated from Ohio University, .a rival col-
lege. . . . Harry Nolan, manager of the
Netherland Plaza Hotel, Cincinnati, is a
Cornell graduate and was formerly in the
theatrical profession. ... Whenever Paul
Whiteman introduces Ferde Grofe’s “Tab-
loid” into his symphonic concerts, he adds
several typewriters to his orchestra to
achieve the prorer atmosphere. ... Peter
de Rose, wholjis heard daily over NBC
networks with| May Singhi Breen, “The
Ukulele Lady” (in ‘private life Mrs. De
Rose), has just collaborated on another
song, “Have You Ever Been Lonely”; he
has already written many popular songs,
including “Somebody Loves You,” “Back
in the Old Sunday School” and “When
Your Hair Has Turned to Silver.” ..

The latest addition to the NBC Max-
well House Showboat cast, the Show Boat

. Four, has been famous over the air lanes

for the last four years under the name
of The Songsmiths, featuring “Scrappy
Lambert” and his fellow-harmonizer, Bil-
ly Hillpot; they’ve been popular evér
since their classmates at Rutgers told
them six years ago not to hide their har-
mony under a bush. Ben Bernie, the old
maestro, introduced them to New York,
and success soon followed in the form of
numerous night club and theatrical en-

. gagements, and a radio audition which

brought them before the microphone and
has kept them there ever since, . . .

Over at Columbia Gracie Allen is still
looking for her missing brother. . . . An
interested listener to Columbia’s broadcast
of the Los Angeles opening of “Caval-
cade” was the author himself; appearing
with Lynn Fontaine and Alfred Lunt in
the Pittsburgh production of another of
his own plays, “Design for Living,” Noel
Coward wired the Columbia Studios in
New York to be sure that WJAS, the
CBS outlet in Pittsburgh, would carry the
broadcast. . . . Gertrude Niesen, a Torch
singer over CBS chains, is a paradoxical
linguist; born of Scandinavian parents,
Gertrude sings in English and Italian,
speaks French fluently, and her favorite
language is Latin, at which she excelled
in school. )

* K %

Biographical Brevities
About Gene and Glenn

Gene Carroll was born_ in Chicago, of
a theatrical family. Glenn Rowell first
saw the light of day in Pontiac, Illinois.
They created in 1929 their act as it now
stands. ‘

This famous radio and vaudeville team
was developed from two different radio
teams, and here’s how it happened: Gene,
after touring in musical comedy and
vaudeville, met an old school friend and
they teamed up as “Jack and Gene.” They
met with some success in vaudeville and
finally entered radio through a Chicago
station, eventually landing at WLW, Cin-

(Continued on next page)
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Station Sparks
By Alice Remsen

(Continued from preceding page)

cinnati, where they became acquainted
with a similar pair, Ford and Glenn. Here
Jack developed throat trouble and was
forced to discontinue broadcasting. Ford
and Glenn then suggested that Gene join
them, and they formed a trio known as
Ford, Glenn and Gene. Shortly after
this Ford Rush retired to his citrus plan-
tation in California, leaving Gene and
Glenn, the present team. The result was
“Jake and Lena”—a godsend to the weary
public.

During the last four years they have
attained remarkable popularity through-
out the ‘country by their clever radio act
and are now making personal appear-
ances, besides broadcasting over WTAM,
Cleveland, and WLW, Cincinnati, for the
Sohio company. Gene plays the triple role
of Jake, Lena and himself; Glenn does
straight, plays piano and sings. Gene is
thin and wistful in appearance, but is

stronger than he looks. He is five feet, -

seven inches; parts his light brown hair
on the side; has dreamy-looking blue eyes
and wears spats. Glenn is a little taller
‘than Gene, much heavier, is very hand-
some and also wears spats. Both are
married and have quite some families.
Two dandy fellows with a million friends.

Literature Wanted

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

Leonard Leschnik, 1110 Wyatt St., New York,
N. Y

Harry H. Temler, 2210 Lyon Ave., Bronx, New
York City,
Emil Heikkila, 322 Helmholz Ave., Waukegan, TIL
R. O. Crosby, 2614 Harrison St., Dallas, Texas.
Noblitt Sparks Ind., Inc,, Columbus, Ind.
N. Crowder, Box 1003, Charlotte, N, C.
yle L. Sanders, Box 415, Sinton, Texas.
Keystone Radioy Co., 1650 S. Pearl St., Denver,

olo.

True R, Slocum, Jr., 5228 Agnes Ave., Kansas
City, Mo.

L. W. Thomsen, 2129 18th St., N.W., Apt. 4,
Washington, D. C.

Donald Eaton, Cortlandt, Ohio.

Richard Wong, 1503 Nuuanu Ave., Honolulu, T. H.

Floyd E. Dillard, 10735 Aqua Vista St., North
Hollywood, Calif.

M. P. Biegen, 4 Little Ave., Middletown, N. Y.

A. C. White, R, F. D. No. 1, Gooding, Idaho.

E. R. Littlefield, Afton, Mo.

Travis Benton, Box 223, Mineola, Texas.

F. S. Crissman, Romeo, Mich.

L. Owens, 354 N. 66th St., New York, N. Y.

Harlan A. Messner, Orrville, Ohio.

Gzizs.ton Bloncourt, P. O. Box 823, San Juan, Porto
ico.

N. Allen Gray, 2726 S. Narsalis St., Dallas, Texas. .

Tom Needham, 1108 W. 12th St., Pueblo, Colo.
Harold Smith, R. F. D., No. 1, Apponaug, R. I.
R. Howard, 429 Bloomfield Ave., Caldwell, N. fJ
E. A. Reimers Radio Service, Fair Oaks, Calif.
H. J. Ackermann, 4619 Lee Ave., St. Louis, Mo.
John Grunmisch, 26 W. 126th St., New York City
Bob Smith, 1019 Erwin St., Elkhart, Ind.
A:(')t}}:}lr Secrest, Jr., 315 So. State St., Westerville,
io
Fx;mk Stitt, Jr., (short waves), R. D., Mt. Union,
a.
Henry Meiers, Corps Area Ord. Office, Governors
Island, N. Y,
Fred J. Kaiser, Surprise, Greene Co., N. Y.
Ralph Peters, Weatherford, Okla.
R. J. Sonko, 414 4th St., Monessen, Pa.
Wm. S. Fritch, Route No. 3, La Junta, Colo,
John A. Masteller, 2025 Erie St., North Kansas
City, Mo.
Virgil” Covington, B. O. RR., Dunbar Pl., Madi-
sonville, Cincinnati, Ohio
F. Lagsding, 803 So. “B” St., Grand Island,
Nebr,
C. King, Am. Automatic Elec. Sales Co., 840-A
Park Sq. Bldg., Boston, Mass.
Jack Roberts, Ken’s Radio Serv. Sta., 11 W Plaza,
Reno, Nev.
Arcthur V. Goeckler, 407 Center St., West Haven,
onn,
John Magaldi, Jr., (renew scanner for television.)
Gem Radio & Television Corp., 815 Kimball St.,
Philadelphia, Pa.

CORPORATE
ACTIVITIES

A petition was filed by Alfred West,
debenture bondholder, in Federal Court,
seeking the appointment of receivers in
equity for the Radio-Keith-Orpheum Corpo-
ration, operators of a chain of theatres and
moving picture theatres. In the complaint
it is stated that the corporation sustained
a loss of $5,660,700 in 1931 and a loss of
$4,965,331 for the first nine months in 1932,
and that, although the corporation is solvent,
it can not, being unable to procure funds,
meet maturing obligations.

A statement attached to the complaint
shows that on December 31st last the corpo-
ration had a funded debt of $19,054,500, in-
cluding outstanding debentures aggregating
$11,600,000.

Merlin Hall Aylesworth, President of the
Radio-Keith-Orpheum Corporation, made
the following statement :

“My. attention has been called to proceed-
ings in the New York Federal court drawn
today by one Alfred West against Radio
Keith Orpheum Corporation.

“It is not unusual at this time for actions
of this nature to be taken against companies
in the entertainment business. I will be
prepared to make a statement after counsel
and officials of the company have had an
opportunity to consider the contents of the
petition.”

* X x
CORPORATION REPORTS
(Preliminary) \

Zenith Radio Corporation, three months to
October 31, net loss $126,131 after all charges,
compared with net loss $75,842 in the preceding
quarter and net loss $69,908 in the like period
of 1931. Six months to October 31, net loss
$201,973 against net loss $127,609 in the 1931
period.

Servel, Inc, (refrigeration), year ended October
31, net loss $777,443 after taxes and charges com-
pared with net profit $1,067,397 in the preceding
fiscal year, equal after 7 per cent preferred
dividends to 58 cents a share on 1,736,426 of
common,

BANKRUPTCY SCHEDULES

.Cosmos Broadcasting Co., Inc., 100 Sth Ave., New

York City. Liabilities, $26,299; assets, $10,490,
main item being accounts, $9,003.

BANKRUPTCY PROCEEDINGS

The TIrving Trust Co. was designated by Judge
Patterson for: Cosmos Broadcasting Co.,” Inc.,
160 Fifth Ave, New York, N. Y.

CORPORATE CHANGES

In New York
Kree Electrolysis System, Inc.,, 253 West $5th
Street. to Charles A. Pincus, 1,027 Walton Ave,,
Bronx, New York City.
Capital Increases
Cornell Electric Mfg. Co., Queens, L, I, N, Y.,
10,000 shares to 130,000.

Directional Sending

ULTRA-SHORT  wave broadcasting
equipment has been installed in Vatican
City by Senatore Guglielmo Marconi, thus
bringing to a climax the modernization of
Vafigc;? City inaugurated by Pope Pius XI
in .

The latest equipment for ultra-short
waves utilizes parabolic reflectors for re-
ceiving and transmitting. These reflectors,
which are directional, are pointed so that
the greatest amount of energy will be trans-
mitted in the direction the waves are desired
to go. Thus in one sense the ultra-short
wave transmitter is not strictly a broadcast
station but rather a beam transmitter. Other
equipment is non-directional and therefore
the directional transmitter may be used as a
supplement to reach those remote areas
where the broadcast transmitter cannot
penetrate. . .

A parabolic reflecting antenna has the
property of concentrating the available
energy into-one beam. Since the intensity
of the energy in this beam is proportional
to the concentration it is clear that the
narrower the beam the farther it will travel
with receivable strength,

TRADIOGRAMS

By J. Murray Barron

Universal Microphone Co., Inglewood,

al., announces a new Universal remote con-
trol panel. This is a one-stage microphone
amplifier and tone control which may be
used for low or high impedance pickup for
broadcast uses. It may also be used as a
telephone amplifier, a pre-amplifier for home
recording; phone mike mixing pane lfor
p-a. systems, a remote control microphone
amplifier and monitor panel with phono-
graph pick up and from telephone or con-
trol line with monitor phones.

X X %
Arthur Isler, former general manager of

. WMSG, announces the opening of the Man-

hattan JInstitute of Radio Technique at 155
West 46th Street, New York City. Asso-
ciated with Mr. Isler are Carroll Le Van
and Harffiold Currier, former head of the
vocal department at Middlebury College.

L I

The Postal assembled chassis is the first
to make its appearance on the market and
the very first definite effort to assist the
experimenter and custom set builder to con-
struct the popular Universal A.C.-D.C. re-
ceiver. It is' put out by Postal Radio Corp.,
135-137 Liberty Street, New York City.
There is a free diagram and valuable in-
formation for those who want to construct
and sell receivers in their locality,

* ok % b

One of the finest window displays of radio
receivers is now attracting wide attention in
New York City at the City-Davega radio
store at Broadway and 42nd Street. While
this is the largest chain of radio stores in
the country, the business is not confined to
personal purchases, as there is a special
mail order business.

* & X

A novel and attractive demonstration of
the adaptability of the hand mike with its
use in the home with the radio receiver is
given daily at Try-Mo Radio Co., Inc., 179
Greenwich  Street. Notwithstanding the
great publicity that has been given the sub-
ject, there is still a number who have very
little idea as to the simplicity of the hook-up
and the real amusement and entertainment
that may be enjoyed at hardly any outlay.

Band Spreading

COULD the band spreading idea which
you have disclosed be applied to a super-
heterodyne using the European band of fre-
quencies for the purpose of tuning in the
broadcast band? If s0, what advantage
would be gained?—T. Y. S., Chicago, Il

It could be applied all right for the prin-
ciple is not limited to any particular range
of frequencies. The European band covers
approximately the band from 150 to 400 kc.
Hence if the tuner in the long-wave band
covers this range the band spreading would
be 250 kc. Since the broadcast band covers
about 1,000 kc., it would require four steps
to cover the whole. The advantage of this
is doubtful, for it is almost as easy to tune
to any station in the broadcast band directly
as it would be by covering the range in
four steps. The main advantage of the band
spreading idea lies in the short-wave range
where channels 10 kc apart are relatively
very close together.

e —
A THOUGHT FOR THE WEEK

WH Y are radio service men all over

] _the. world—yes, even in Asia—sub-
scribing in such large numbers for Rapro
WQRLD.? We believe we Enows—qge are ser-
vicing the service men. And we’ll continue
to do that to such a degree that every
mother’s son of them will need this paper
52 times a year.
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SPEAKER
HEADQUARTERS!

IF your dynamic speaker suffers lost insensitivity
or develops rattling or buzzing sounds, it usually
needs a new cone and voice coil, We have th:
unit cone-and-voice-coil assemblies for all the
popular speakers, some listed below. Others are
available, Inquire for prices. i .

Service men can make the cone and voice coil
replacements but any who desire that the instal-
lation and adjustment be made for them on
precision jigs, in the same manner as in the
speaker factories, may send their speakers to us
for repair. There is a 75¢ extra charge for this

labor. .
Speaker 0.D. Price  Speaker 0.D. Price
Atwater Kent 11  $2.75 Peerless

Bosch 11

2.75 copper coil 11(2)% 1.95

Bosch 1.90 copper coil. 2.10
Brunswick D. 934 2.25 copper coil. 1415 2.85
Brunswick B. 1419 2.75  Peerless wire-
Brunswick E. 144 2.75 wound coil. 8l 285
Colonial 33... 1214 2.25 wound coil. 1034 1.65
Decatar ..... 9 1.9 wound coil. 1444 275
Eveready ... 12% 2.25 Philco 65-90.. 11 1,50
Eveready ... 10 190  Philco 20 .... 1,50
Earl Inductor 10 .95 RCA 106 2.00
Farrand ..... 7 2.25 RCA 105 0 2.00
Farrand RCA 104..... 8 2.00
Inductor .. 11 L35  Symington ... 10 1.90
First Nat’l .. 10 1.90 Symington ... 1214 2.25
Freed-Eismann Sterling ..... 9 2.25
NR 80-87... 10 2.75 Stromberg-
Majestic Gl.. 9 1.80 Carlson .... 12% 275
Majestic G2.. 9 1.80 Carlson .. g 225
Majestic G3.. 11 1.80 Sparton 7. 9 2.25
Majestic G5.. 14 275  Steinite .. 10 19
Jensen Temple 9 275
D9, D15 ... 8% 150 Temple 11 2.75
D4 ......... 915 225 Temple
D7 Concert, 1134 2.25 Auditorium 14 375
Auditorium 13 450 Utah ........ 9 1.90
Magnavox .. 9 225 Utah Stadium 12 275
Newcomb- Victor
Hawley 9 225 RE32-45 ... 9 135
Oxford ...... 9 195 Wright-
Oxford ...... 834 225 De Costa.. 10 225
Peerless Costa .. 12 75

De 2.
copper coil. 8% 160 Zenith 52.... 1214 225

DIRECT RADIO CO.
143 West 45th Street
New York, N. Y.

BLUEPRINTS

627 Five-tube tuned radio frequency,

* A-C operated; covers 200 to 550
meters (broadcast band), with optional ad-
ditiona] coverage from 80 to 204 meters,
for police calls, television, airplane, ama-
teurs, etc. Variab's mu and pentode tubes.
Order BP-627 @ .....covvvvnvivnnnnnann. 25¢

RADIO WORLD

145 WEST 4TH ST., NEW YORK, N. Y.

Quick-Action
Classified

Advertisements

7c a Word — $1.00 Minmium
Cash With Order

SULPHATION, CORROSION, AND FREEZING
OF STORAGE BATTERIES ABSOLUTELY
ELIMINATED. VOL.TEX gives your battery
new power and lengthens its life. Price $1.50 per
box. VOL-TEX Canadian Distributors represen-
tative, J. Grist, 570 Maclaren St., Ottawa, Canada.

“THE CHEVROLET SIX CAR AND TRUCK”
(Construction—Operation—Repair) by Victor W.
?age. author of ‘“Modern gasoline Automobile,”
‘kord Model A Car and AA Truck,” etc., etc
450 pages price $2.00. Radio World, 145 W. 45th
St.,, N. ¥ City.

B

BARGAINS IN FINEST PARTS! — Highest
grade, new parts, few of each on hand. National
dial, flat type, modernistic escutcheon, type G,
clockwise, 32.19:_ Pilot drum dial No. 1285 @ $1.89;
a-c toggle switch, 19c; triple pole, four-throw
?est tshwm:h. $lln0s81ﬂatf)d shaft, $1.62; double pole
our row, .08. irec i ‘
& seon V%, t Radio Co., 145 West

THE FORD MODEL--"A" Car and Model !
T'ruck——Constru_c_tion. Operation and R()e“i;eair—Al{c:
V“IIBCdP New 7lgsdmon. I;i)srd."Car authority. Victor
. Page. pages, illustrations. i b
Radio 6Vorld. 145 W, 45th" St., ?\TL?.YOI:I:“ $2.50

“1932 OFFICIAL RAD!O SERVICE MANUAL,”
by (_}ernshqck, Complete Directory of all l1‘1931611"932
Radio Receivers, Full Radio Service Guide, Leather-
oid binding, $4.00. Radio World, 145 W. 45th St
New York, N. Y. N
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ht In

96 Channels Out of 96!

rate padding, and using a frequency-calibrated dial, the Super Diamond

Q. SEVEN-TUBE receiver, designed by Herman Bernard, with highly accu-

7 is just the thing for DX enthusiasts.

The circu%t has full automatic

volume control, full-wave diode detection, diode-biased 55 triode, and, except

for the second detector, triple-grid tubes throughout.

Stations 10 kc apart

sharply separated though antenna power input of one is 100 times that of other.

A circuit with beautiful tone.

(Cat. CKSD7)

Complete kit of parts for this receiver, including

everything, even speaker, except cabinet, front panel and tubes. $19 62
.................... a

FOUNDATION UNIT

The Foundation Unit for the Super Diamond 7
consists of a shielded antenna coil, a shielded
interstage r-f coil, a combination oscillator and
175 kc assembly in one high shield, a shielded
regular 175 kc transformer, and a shielded
175 ke transformer with center-tapped second-
ary; also a 0.00041 mid. tuning condenser,
three-gang, with compensators; an 850 to 1,350
mmfd. padding condenser, a frequency-
calibrated dial and a drilled chassis. $6 55
Cat. FU-SD7 @..cvvveeenrennnnannnnns . o

[The coils for r-f and oscillator are wound
exactly according to specifications of Herman
Bernard and are of a higher order of accuracy
than in commercial practice, and moreover
provide for matching tlge tuning to the scale of
the frequency-calibrated dial that bears Mr.
Bernard’s name.]

ADDITIONAL PARTS

The_ nine 0.1 mfd. and two 0.25 mfd. bypass
condensers for the Super Diamond 7 are
specially made up in one shield, with mounting
brackets, and is the same as used in $l 20
the designer’s model. Cat. CU-SD7 @ .
Three-gang 0.00041 mfd. tuning con- $l 80
denser, compensators. Cat. TC-SD7 @ .
Drilled chassis for the Super Dia-$ 80
mond 7. Cat. CH-SD?7 @ .
The tubes used in this receiver are four 58’s,
one 55, one 59' and one ’80. Total, 7 $5 35
tubes. Tube kit is Cat. TK-SD7 @.. o
850 to 1,350 mmfd. padding condenser, 50c;
knobs for !4 inch shafts, 7c each, four for 25c;
Bernard’s frequency-calibrated dial, %c; elec-
trolytic condensers, 8 mfd., 4% each; power
transformer, $1.95.

..... ersennren

SUPER DIAMOND 6

This is a 6-tube a-c receiver, like the

“7) only there is one intermediate

stage instead of two. Good sensitivity

and selectivity, with finest tone yet de-

veloped in a super. Uses the same

accurate padding system as the “7,” -
same frequency dial. Gets plenty of

distance, too.

Complete parts, including speaker (less tubes,
less front panel, less cabinet). $16 22
Cat. SD-CMP @ ....ovovnvnnnnnnnn. .

Se.t of shielded coils, consisting of antenna
coil, modulator input coil and combination
oscillator and first 175 kc intermediate coil

(laflter two]in one shield), and separate inter-
mediate coil with center-tapped sec-
DCK P $3°95

ondary. Cat. S

Combination oscillator and 175 kc $l 80
only, in one shield. Cai. OSN @.... X
Three-gang 0.00041 mfd. condenser with trim-
mers built in; % inch shaft, 114 $l 98
inches long. Cat. DJ-41-T..... .
250,000 - ohm  potentiometer with

switch. Cat. R25S @................ $ -72
Pigtail resistors, 9c each; Rola speaker, $3.83;
tube shields, 1lc each; UX, UY sockets, 10c;
six-pin, 1le; 7-pin, 15c.

The tubes required for the “6” are two 58,

57, s ’80.
&L Tshe .. 2 e ¥ $4.53

AUTHENTIC CIRCUITS

The Super Diamond series—the six-tube and seven-tube models—are most ex-

cellent’ circuits, cdrefully engineered and tested.
be amazed at what results these circuits yield.

unqualifiedly recommend them.

“Everything fits.” You will
They are real “hot” and we

DIRECT RADIO COMPANY

143 WEST 45TH STREET

NEW YORK CITY
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rModulated Oscillators

Accurate to 2 Per Cent

Offered FREE!

40 | syl
s o

)

here is an oscillator in either a-¢ or battery-operated form that fulfills all the requirements.
It permits lining up any intermediate frequency of 50 ke or higher (no limit), as well as
peaking for broadcast frequencies. L
This test oscillator has the fundamental frequencies imprinted right on the dial scale, 50 to
150 ke, s0 any tests for these frequencies should be made on the fundamental. All the commercial
intermediate frequencies not found on the fundamental are registered on the upper tier of the
scale, e.g., 172.5, 175, 177.5, 260, 400 and 450 kc. Any other frequency not included on the funda-
mental scale or the special upper tier registrations may be obtained by using a fundamental which
ia the result of dividing the desired frequency by the lowest whole number, Thus all interme-
diate frequencies are covered, either fundamentally or harmonically, and since the fundamental
is 50 to 150 ke, the broadcast band is read directly by using the tenth harmonic and mentally
affixing a cipher (500 to 1,500 kc). Also, by setting the test oscillator at 50 kc any receiver or
other tuned circuit covering frequencies from 100 kc up may be calibrated in terms of 50 ke
steps by tuning the tested circuit while leaving the test oscillator fixed at 50 ke.

Backed by Brilliant Engimeeﬁéﬁng

HE a-c¢ model uses the line frequency (60 HESE oscillators are compact and sturdy
cycles) for modulation, while the battery I and represent the most inviting premium
model uses the grid- blocking principle, ever offered to subscribers for RapIO

32 MODULATED test oscillator is a strict necessity in service work and experimenting, and

producing a high-pitched note. In the a-c WorLp., They were designed by Herman Ber-
model a 56 tube should be used, although in an
emergency a '27 could be inserted. The 56 is
a better oscillator and invariably permits zero
beat adjustment. The tube for the battery
model is the 230.

Since the modultion is of a steady average
value in the a-c circuit, and of a steady abso-
lute value in the battery model, the lining up
may be done either by ear or in conjunction
with an output meter.

There. are two binding posts on the test os-
cillator panel, one (at left) for output, and
the other for optional grounding. It is not
necessary to use the ground post, nor for
broadcast frequencies is it necessary to use any
wire for coupling to the receiver, as the radi-
ation from the test oscillator will be strong
enough to effectuate coupling up to 40 feet
from the receiver. For intermediate frequen-
cis a wire from output post (left) should be
connected to plate of the modulator (first de-
tector) tube, to line up the i-f channel. Both
posts are insulated from the voltage supply
ix)ndf ltheret’ore no fear of short-circuiting -need
e telt.

How to Get an Oscillator F]

The test oscillator, either type, is obtainable only in kit form as a premium w!
subscription for Rabplo WorLp (52 issues, one each
subscriber may build up the oscillator from information furnished with the kit.
desiring the kits wired and calibrated should send $6.00 for the kit, and $

calibration at a precision laboratory.

nard especially for subscribers for this publica-
tion, and utilize the Hartley oscillator as sim-
plified by Edward M. Shiepe (Massachusetts
Institute of Technology).

An extra large knob is used so that the
adjustment may be closely made with conve-
nience, while the vernier dial, of the full-
vision travelling light type, combines to make
possible the very closest adjustment.

In the design of the oscillator, while it was
desired to avoid the nuisance of having to con-
sult charts to determine the frequency, it was
recognized that special precautions must be
taken as to accuracy if the gcale and the
tuned circuit were to coincide. This feat has
been fully and eminently accomplished by grid
circuit stabilization, and while an accuracy of
2 per cent is absolutely guaranteed, one should
realize that this is the maximum deviation per-
mitted, hence at many positions the accuracy
will be much greater. Indeed, there will. be
exact coincidence at about half the total num-
ber of subdivisions on the scale. The average
accuracy is 1 per cent or better.

The battery model has a modulated-un-
modulated switch. The a-c model is constantly

modulated.
EE!

rem ith a one-year
week) at the subscription price, $6.00. “The
However, those
1.50 extra for wiring and

e $1.50 is turmed over by us to the outsid
Complete parts diagram, calibration instructions, for the a-c model free wi S atomiony
scription at $6.00. Order Cat. PRE.ACOK and remit with order.

ith one year’s sub-

Wired model a-c oscillator. Send $6,00 for one year’s subscription and $1.50 extra for wiring
and calibration. Order Cat. PRE-ACOW, remit $7.50 with order.
Complete parts, diagram and calibration instructions for battery model. Send $6.00 for one

year's subscription. Order Cat. PRE-BATOK, remit $6.00 with order

Wired battery model. Send $6.00 for one year's subscription for parts and $1.50 ext
wiring and calibration. Remit $7.50 and order Cat. PRE-BATOW. G 2

[Tube not included in offers. Shipments will be made express collect.]
RADIO WORLD, 145 West 45th St., New York, N. Y.
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Wide Choice of

ROLA

SPEAKERS

Series [F represents 8-inch cone diameter, Series
K-7 represents 10,5-inch and Series K-9 repre- |
sents 12-inch, . in the catalogue designations.
The field coils of all speakers may be used
across 110-volt d-c line, in d-c .sets, where a
separate B \:l{oke is used. The ficld is most
often used as ‘B choke and bias source in a-¢
receivers,

All speakers have field coil, tube-matched output
transformer, plug and cable. Besides the speakers
listed wo can supply models for other purposes, of the
same manufacture. Inquire for prices.

8-INCH DIAMETER

Cat. FP, for 47 or 89 single output; 1800 ohm flsld
coll tal!_)ped at 800 ohms............ 0000900 5
Cat. F-P-59, same as above, except for
59 tUDS L. ie.iieiqinnciiiocensieninas ceeeees.. 3.88
Cat. F-P-2, for two ‘47 or 89 tubes in push-pull;
1800 ohm fleld coil tapped at 125 ohms...........8.80
Cat. F.P-2-59, same a3 aboveé, except it is for Dew
39 tUDES . in.ei.iiiiiiiiiiiiiiseciiteesinsensaes 80

Cat. F-P-2 59-PAR, 1800 ohms tapped at 125 ohms,
for two 59 tubes In parallel.............. 065000, &4

Cat. F-45, for single ‘45 output; 1800 ohm field coil
tapped at 800 ohms...... A8
Cat. F-45-2, for two ’45 tube:
field coll tapped at 500 ohms

10.5-INCH DIAMETER

Cat, K-7-P, 1800 ohm fleld tapped at 300 ohms. For
slngle 47 or 89....iuiuiiiivercnrnirinecnass. .$4.20
t()abt. -7-59, same as above, new B9
UDO ... iiieiiiiiiesiteniniaees .

Cat. K.7.45, 1800 ohm fleld, tapped at 800 ohms;
for sianIe LT | 2 Y X
Cat, K-7-P-2, 1800 ohm fleld, tapped at 12§ ohm;l‘i

for push-pull *47 or 88............... 0ponopoo . 4
Ca;. K-7-2-59, same as above, except for new 5%
tubes ............ 00000P000RE002a000000 00000000, LH
Cat, K-7-45-2, for push-pull ’45's; 1800 ohm fleld,
tapped at 500 ohms..... 00000 00006000000 ereeass 5,10

12-INCH DIAMETER CONE

Cat. K-9-P, 1800 ohm fleld, tapped at 300 ohma; for
single 47 or 89 output..... Q00000000000 PR LN
Cat. tK-B-P-SQ. same a3 above, except for new 5%
output  LLiiieeiiena RC00RE000000

Cat. K-.9-45, for single ‘45 output; 1800 oh:
tapped at 800 ohma.....

Cat. K-9-P-2, for two ’47 or 89 tubes in pusl
1800 ohm field tapped at 125 ohms.............. 5.7
Cat. K-9-P-2-59, same as above, except for mew 59

tubes  ........ L L R L T o
Cat, K-9-45-2, for two 45’s in push-pull; 1800 ohm
fleld tapped at 500 ohms................ ceeren. 5.95

MAGNAVOX AUTOMOBILE SPEAKER

6 inch cone, 8 volt fleld for connection to car’s storage
battery, Shiélded cable supplied with each speaker,
Cat. MAG-AU @ ..... 0000EDO800BB0000 apoo0Dao $4.50

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

S

TROUBLE SHOOTER’S
MANUAL

Having assembled 2,000 diagrama of com-
mercial receivers, power amplifiers, con-
verters, etc., in 1,200 pages of Volume No.
1 of his Perpetual Trouble Shooter’s Manual,
John F. Rider, noted radio engineer, has
prepared Volume No. 2 on an even more
detailed scale, covering all the latest re-
ceivers. Volume No. 2 does not duplicate
diagrams in Volume No. 1, but contains
only new, additional diagrams, and a new
all-inclusive information on the  circuits
covered.

Volume No. 2—Perpetual Trouble Shooter’s
Manuval, by John F. Rider. Shipping
weight ¢ Ibs. Order Cat. RM-VT @ §5.00

Volume No. 1 (8 Ibs.). Order Cat. RM-SYS
We pay postage in United States on re-

ceipt of purchase price with order. Canadian,

Mexican and other foreign remittances must

be in funds payable in New Vork.

RADIO WORLD, 145 W. 4Sth St., N. Y. City




