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'REMOTE = =
CONTROL TUNER Ansonia Gothic

HE standard

Supertone  Re- sp k - e s3 95

mote Control Box ea er [
permits control  of
. . all three operations
Thls WIll Be up to 12 feet from
any tuned radio
{requency set: (1),
tuning; (2), volume;
the (3), switching
everything on or
For AC oper-

ation. Requires only
1931 43 to 180 B volts
taken from set. No
molestation of re-
ceiver, No aerial
° ' required. Al parts,
o oensation. | i ceiea by
Herman Bernard,
including  filament
transformer (less
two 227 tubes.)

Order Cat. RCB @ ... vt iviiniiannnnnn $12.81
1f 12-ft. radius is desired, instead of 6-ft.,
order Cat. RCB-12 @ ................. $14.23

The battery model parts, 6-ft. radius, are
Cat. RCB-BAT (less two 201A tubes) @. $9.34
For 12-ft. radius order Cat. RCB-BAT-12 @.$10.46

FFICIENT AC short-
wave converter, 10 to
200 meters with total
of only two plug-in coils.
Filament transformer built
in, - Three 227 tubes used.
Single tuning control.
Ié;mm%rlunhd cémdense}:.
uipped with AC switch.
Works with any broadcast Q
bR RSl === Guaranty Radio Goods Co.
Superheterodyne. No mo- . . 143 West 45th St, New York, N. Y.
lestation of receiver. No grunting, body capacity
or squeals. All parts and coils as specified by
Herman Bernard. Order Cat, SUP-3FS @ $9.58
BATTERY MODELS

Magnetic speaker in genuine, beau-
tiful walnut cabinet. Order Cat.
AN-G at $3.95.

Square Model . (same unit and ccme)' Cat. AN-S
at $3.67

Parts for the
Best Circuits

NEW NATIONAL DE LUXE MB-30 SCREEN GRID
TUNER—This 13 one of the most sensitive tuners ever
developed, averaging 1 microvolt per meter, and at some
frequencies attaining 3¢ microvolt per meter. Its seles-
tivity i3 moat remarkable, and without material! sideband
cutting, due to use of Vreeland band pass filter and Dre-
selector circuits, 8ir tumed circuits, perfectly aligned
and tested with laboratory equipment that cost more
than $1,000. The circuit, which 1s for AC only, uses
four 224 and one 227 tubes and requires s power ampli-
fler that will power the heaters as well, All parts
mounted on chassis. ready for wiring. Steel ehausis,
21%zx103%x1%*". Order Cat. MB-30-P, list price $83

less tubes; net price.............. secestsesreess 3
WIRED MODEL. Cat. MB-30-W, lst price $95 less
tubes; net PriCe....ceviuiececencscsscassasnsncses $54.88

MB-28-A TUNER, & smaller version of the MB-30,
using four instead of six tuned circuits, but including
also the pre-selector and band pass filter eirouits. Uses
three 224 and one 227. Aluminum chassis 15%x10%x13",
Order Cat. MB-29-AP. list price $69.50 less tubol‘:“na

price ao . . X
WIRED ODEL, Cat. MB-29-AW, list price $79.50,
less tubes: net Price..........ccceeveeennnns 000000 $48.74

NATIONAL VELVETONE Push-Pull Power Amplifier.
using one 227, two 245’'s and one 280; two stages of
transformer coupling, with output transformer; heater
voltage for five extra tubes; plate - voltage for tuner. A
matched unit for the MB-30 or MB-29-A. Phonograph
{'a‘ck built  in, Vel letel d.

Cat. SUP-327-B, same appearance, uses three
227 heaters in series, across 6 v, battery.

All parts, €COilS .veeeerieieiiiiiieiieianiiies 6.61 °
Cat. SUP-230-B. uses three 1new 2-volt1230 leed Condensel‘s
tubes, filaments in series. All parts, coils.. 6.61
il iy 227 tub " t @ 9 h, Dubilier Micon fixed condensers, type $42, are
[‘goi,{“{usb‘iﬁpy@ 73cu §§c'f,f’] MIEI (@ ks G available at following capacities and prices:

SUPERTONE PRODUCTS CORP.
216 Wallabhout Street Brooklyn, N. Y. ml‘\llh“"-;- u?t'::?":ﬂ
money haek It met
llhly.t‘llﬂld within five

ote. at priees stated.

DOUBLECRAI;JSE P?TEN'S[?ME'I’IER;
made by Centralab, designed for volume ‘
control. 10,000 and 20,000 ohms. Price, GUARANTY RADIO GOODS CO.
$1.05. Guaranty Radio Goods Co., 143 W, 143 West 45th St., New York, N. Y.

45th St., New York,

The New Jiffy Tester

Chromium-Plated Case and Accurate Meters

NEW and improved
Jiffy Tester,improved
in both performance
and appearance, is Model
JT-N. The meters are of
the moving iron type
Tested on precise batteries,
they show errors not ex-
ceeding 2%. As for appear-
ance, the case is first cop-
per plated, then mt_:kel
plated, then chromium
plated, giving a lustrc_:us,
permanent, non- pe_elmg
non-rusting finish. It is the
same finish found on hard-
ware in fine automobiles.
The handle and lock strap
are genuine leath:_ll'_.N
Jiffy Tester, Model JT-N, con-
sistls yof three double-re'ading
meters, with cable plug, 4-prong
adapter, test cords and screen
grid cable, enabling simultaneous
reading of plate voltage, plate
current and filament or heater
voltage (DC or AC), when
plugged into the socket of any

set. The ranges are filament,
heater or other AC or DC: 0-10

v, 0-140 v; plate current: 0-29, 0-100 ma; plate voltage: 0-60, . .
0-300 v. It ll,nakes all tests former models made. Each meter i [Remit $11.40 with
is also Independently accessible for each range. The entire : order for JT-N
device is built in a chromium-plated case with chromium- Py =D il

plated slip-cover. Instruction sheet will be found inside. [ | an e wi ) bay
Order Cat. JT-N. transportation]

GUARANTY RADIO GOODS CO.

143 WEST 45th STREET (Just East of Broadway) NEW YORK, N. Y.

www americanradiohistorv com

comes ly wire
by RCA. Order Cat. PPPA, list price $97.50,
€33 tubeS: met Price.....ceeeeeinieveeecenonenennes $57.83

HI-Q 31

HAMMARLUND HI1-Q-31—The latest development in
custom-set building, a 9-tube circuit, using s S-stage
band-pass filter pre-selector, three stages of 234 RF, 224
power detector, 227 first audio, two 245's for push-pull
gutput. and & voltage regulator tube. Chassiy 13 33%x
12%. Order Cat. AC-81-R, lst price of complete *pnm.

91.08

$159.80. less tubes; net DPrice...........oeseeweons
WIRED MODEL H1-Q-31—Order Cat. AC-31-RW, st
price, $184.80, less tubes; net price.............. Slll.ll.s

H1-@ AC TUNER WITH POWER SUPPLY
sudio)—Order Cat. AC-31-TPS, Mst price $148.55, (}:::
tubes; net price......... 0000000600000600600a300000 $82.78

H1-Q-AC TUNER ONLY (for use with external power
supply)—Order Cat. AC-31-T, list price, $107.20. less
tubes; Mel Price.......ecieiieennconenonone. vessse $61.09

H1.Q.3t FOR BATTERY OPERATION—Order Cat.
BAT-31-R, st price, $119.55, less tubes; g
22T :

HI-Q-31 TUNER FOR BATTERY QPERATIO (1
audlo) —Order Cat. BAT-31-T, st price $102.95,
tubes; met Drice...........iieeeriennernerenannsns $58.69

NATIONAL 5-TUBE THRILL BOX—A remsrkably
sensitive short-wave outfit, noted for reception of foreign
stations.  Uses 224 RF, 224 detector, 227 first audle, 227
push-pull second audio. A separate A and B supply s
required. See below. Standard set of four pairs of coils
included (21.2 to 2.61 megacycles). Humless operstion,
:;enbonklen;l-phoneu.h sdinzle tuning control. No grunting,

acklash, no hand capacity. Order 5 - -
lst ‘price. " less tubes. less B e s0s ok

NATIONAL SW POWER UNIT—Furnish
voltage and B voltage for the AC Thrill Box.l ell]lel:a.;;;
rectifier. Comes in wired form only. Licensed under
RCA patents. Order Cat. 5880, 1ist price, less tube,
834,505 Nt DHCO....euineiererinrnsnsrensneren $20.28
BATTERY MODEL THRILL BOX-—This sel
zé‘iolt q r:ubes;ﬂzw:enzgzl xclreerh grid, three zuao ::; l;::
o sam eral reuit. -SW-
Iist price $75; net prlcocordarcnmgzro
WIRED MODEL AC THRILL B0 X—O0rd
AC-SW-5.W. 'List price, $89.50, less tubes, less p«?;e'i-
unit; net price...... setaeeiaanne $52.862

WIRED MODEL BATTERY HRILL B
C.It' DC-SW-5.-W, List price, $85, less 8‘%("—;01-:::
price......... Bttt ittt ettt ieneaaa., $49.98

Guaranty Radio Goods Co.

143 West 45th Street,
New York, N. Y.
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RADIO MAP | (Set of SOCKET

>—=<\WM] |WRENCHES FREE
OF NORTH AMERICA '\":'.,'.‘.Cl-'ll'lﬂﬂ FOR turning nuts down or

up there is nothing as effi-

cient and handy as a socket

wrench. Here is a set of three

wrenches for hexagonal nuts,

enabling use with 5/32, 6/32, 8/32

and 10/32 nuts. Fit the nut into

the proper socket and turn down

v or up. The three different size
| | sockets, one size oo each

22 x 22 inches, printed in two
colors, bound in cover.

Shows every city from Balboa
to Edmonton which has a
broadcasting station.

wrench, enables use of three
different outside diameters of
nuts, but at least ten different
L sizes of threads. Send $1.00

Indexed by states, provinces and Mailing List Catalog

s : : 3 igh ks _subscription for
and cities with key for instant g}?:;e:z:‘l?r‘mssa?? ::é'f:gsg: No matter RADIO WORLD and 2etnthh
- a
location on map. ’l Wi And the numper of tyo:r ggospye%‘: set of three wrenches FREE!
tive customers listed

Call letters, power and fre- how you'tan use the mais 1o securs

a ers, p and 1 ocders and nquinies for your Broduets RADIO WORLD, 145 W. 45th St., New York, N.Y.
quency given for each station. Ofpsevices Enclosed $1.00 for 8 weeks. Send wrench

Write for Your FREE Cony

Accu te o to d te R. L, POLK & CO.. Detroit, Mich.
- - L t City Ddrect: Publishers in the World
rale; up a ecasi] Clpuslceston BuplShery ialthe) MO NAIDE  veeeeneeeeeeesasneeeeennssesesaneeeeosssanes
Scale in miles givel distances Producers of Direct Mall Advertisinz

between any two cities. Time Address
zones correctly marked. - —

. [l 13 2 R State.....ccoveevenan
Just what you have been wanting. DEALERS and SERVICE MEN [ . R .

STANDARDIZE ON ® 1 Cross here if extending existing subscription.

25 cents [y

L YALLIZEO
E B av'u-:f]
E“:ﬂf RES{STORS @:ﬁt SHIELDED LEAD-IN WIRE
THE RADEX PRESS F  jeewroms

° or ber ceul -
1368 E. 6th St. Cleveland, Ohio Write for descriptive catalogue “W” 3 1L L0 L Sl A O
LYNCH MFG. CO., INC.. 1775 Broadway. New York paveTing :pdb;‘;‘m '-3:;0; vai::', otfpres

mesh wire, which braid is to

e be grounded, to prevent stray
Horn Unlt $ 1 ,95 pick-1p

antenus Dpost of
set to antemna
eoil, or for plate

T e, e
me sy w0 | IIIRACH RELAY sy
eminent for  horn type W W K ey

speakers such s ex-
Donential  horns. The
faintest word from &

ONLY 99c This wire 1s uceptimn“y,

leads, or any

v, H good for antsnna lead-in, lesds, H lemg.
mwhisper]n: tenor”*  or ¢ price, $450 avoid pick-up of man-made ! Order Cat. SH-
t.h: n;:,w;uou:r lh:;l:h;{ | List price, statle, such as from electrical LW. uun ’(:
erescendo of the band is { Connect relay’s esble plus to machines. et pee
i) GU OTRpCE et | B almiowior sable.plus 1o 2s: T GOODS CO

g elimina - .
:‘:;‘vlzl'u w?:l:gg: ﬂlrenrln:? el (‘,1‘1-) lay socket so marked; connect GUARANTY RADIO

{Sl"r':'&y".o:ﬁ:' lod:;:g:(;; :rl»:.- 143 West 45th St., New York, N. Y.

nect one side of A battery to
binding post, other side to A

set. Then turnimg om your songwriters sel'Vice co.

set twinﬂl m;l B elln:in-m n:g
rger.

gg{n Sarns ncn .ch:;nr“:gd turns 6719 Hollywood Bouwlevard, Dept. R. W.

off B eliminator. Hollywood, California

Works right out of
your set’'s power tube,
or tubes requiring no
| esxtnd rdmllu" loum

tan:
Fldolity Unit, Cat, FOU.  thrond. Works sreat from
AC set, battery set or
any other set. push-pull
ul‘oht?onllo. The casing 1s full nickel finish, highest
pollal

This unit cen be used in s portable without suy horn N

Talking Pictures offer new opportunities. Your

ttached 111 gl A . N
* Order 6:2 ¥oo’ ?i:ﬁ"'n‘s%-mﬂ?:ﬁ’.‘?ma; welght, 3% GUARANTY RADIO GooDSs Co. songs personally submitted to Picture Studios,
Fo i sk bentiovesr et 1Y - 143 West 45th Street revised for publication by Hit Writers. Words,
New York City—Just E. of B'way Music. Arranging. everything pertaining to songs.

GUARANTY RADIO GOODS CO.

143 West 45th Street. New York Clity

Just Off the Press!
TUNER ASSEMBLIES .
g iz The NEW Hj(Q-3] MANUAL

dial (not  furnished). The
tuned circuit includes a fixed
and a movable winding (rotor
coil) 1in series. The moving
coil 1s used as a trimmer, set
once and left thus, so two separate dials are made to

read allke, or gang tuning is made pactieal. No equaliz- 1 1 i on ”\e Ia+es+
ing condensers needed. Do not couple the adjoining Brimming with valuable data CHIO-31"

: HAMMARLUND development, the new "HiQ-
T e Ba ot iy Dother tane Gtiing _foursbront TX ill than interest you. And also,

N =] M

socket, or for Interstage coupling for 226, 20?;\. 199, Manual WI‘ one SnE y Q
o BravpQut NOT intestge for 252 or 1 Sish there is a wealth of information on power ampli-
For tnterstage coupling for 232 and 222, order cat, BI-R- fiers, house wiring methods, etc., in the manual.
For antenna circuit as RF Input to 224 or 227. or fo . Q 1 -
27 interstage coupling, (Ave-prong UY socket ném:st;eg‘é Get the most interesting radio book ever g:}:/ |

at. =Lli=AU e ice. sessecetssesnnnee

0 ) . an Q OW—N 1

For Interstage coupling for 224 (5-prong UY. socket lished—TODAY! Fill in the blank bel -
furnished, order cat. BT-R-AC ... sovervecress @ $1.25 - -

SCREEN GRID COIL CO. HAMMARLUND-ROBERTS, INC. -

-
I e aNr::u:a‘;r)k' o 424-438 W. 33rd St., New York, N. Y. - ”'l
. - : Vx\""\ . "\‘.‘c\;
- ot < .
A BEAUTIFUL GIFT PTGt R
FOR THAT RADIO FRIEND o ToROB e T e e
ARISTOCRAT FLOOR SPEAKER 7 TRy e 25¢ oy © .
With Molded Wood Horn and Horn Motor built R LN £ 1052 oad © :
in into a walnut finish cabinet. Must come and - — WA A% ne o€ @
take it away. Good value. $4.95. -~ YLy oe? 209 ° QEs>
GUARANTY RADIO GOODS CO. - ARME poP
143 West 45th Street New York, N. Y. | =~
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IS THIS
YOURFIRST VIEW

of the series of articles on short-wave
converters? If so, be sure to get the
recent issues dealing with the absorbing
topic of bringing in short waves on your
broadcast receiver.

In the November 8th issue of RabIo
WoRrLD there began this remarkable series
dealing with the construction of short-
wave converters that really do work, and
that work well. Besides, the cost of parts
is low. One model, 30 to 110 meters, no
plug-in coils, may be built of parts costing
less than $5, while another model, 10-200
meters, two plug-in coils, using somewhat
superior parts, can be built for less than
$10. Surely these are prices within the
reach of all.

Low price and high achievement go
hand in hand in these designs by Herman
Bernard.

Send in $1.50 for a three-months sub-
scription for RADIO WorLD and we will
send you as a free premium the issues of
November 8th, 15th, 22nd and 29th, and
December 6th and 13th. bringing the coni-
plete series up to date, and besides, we
will send you FREE a blueprint of the

AC mode! with external filament supply.

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

Enclosed please find $1.50 for which enter my
subscription for Rap1o WorLD, for three months,
and as a premium send me free the November
8th, 15th, 22d, and 29th, and Dec. 6th and 13th
issues, bringing up to date the series of articles
on short-wave converters of extremely low price.

Name ..o e
Address ... ... et eaaa.
City o State ...l
The tnductor dynamtc

offers high sensitivity ,F'afraﬂd

and true tonal response.
It requires no exciting

INDUCTOR

fleld current, unltke

other dynamics, Order

model R for 112 or

1124, and Model G 3

for all other output )
tubes.

Cat. 9-G (9" extreme T
outside diameter) $8.49

Cat. 9-R ....... $8.49

Cat. 12-G (12 ex-

treme outstde di-
ameter) ....... $10.03

Cat. 12-R ..... $10.03 :

GUARANTY RADIO GOODS CO.

hé 143 W. 45th St., New York, N. Y.

Erla Dynamic Chassis, Westinghouse Rectifier

hewli S
.

m s

output transformer and mounting board. Kaquipped with 10-ft. A.C.
to go into house socket, 110 v. 50-60 cycle, and two 10-ft. tipped leads for connec-
tlon to set. Will stand up to output of 2050' tué)le; I;nAlguh-pull. but will work well on

at. -D-AC.

6v. DC model. to be energized by your 6-volt storaze battery. Order Cat. ER-8-v. @..........conunnnn.

any set. battery-operated or A.C. Order

- [ ]
% ! " 3
" wmrﬂi

g T N
One of the most sensitive and most faithful dynamiec speaker chasses, the Krla, hay «
9-inch outside diameter cone. with built-in Westinghouse Rectox dry metallic rectifisr,

ceble and plug,

List price $25.00: net price

GUARANTY RADIO GOODS CO., 143 West 45th St., New York, N. Y.

“distress merchandise.”
Readrite No. 9 Radio Test Kit.

Save Money on Tubes!

Get a Guarantee Just the Same!

UALITY tubes at enormously reduced prices enable you to save
money and obtain full satisfaction. Any tube will be replaced on
request within thirty days of its sale!

These tubes are made by a manufacturer of national reputation and are not
No tube is shipped until it is carefully checked on a

List Your List Your List  Your

Type Price Cost Type Price Cost Type Price  Cost

0 201A $1.25 49c 0O WD-12 $3.00 59¢ 0 245 $2.00 59¢
0 226 175  49¢ 7 200A 4.00  59¢ 0 280 1. 59¢
0 199.UX 2.50 S9¢ 017214 2.25 S9¢ 0 224 3.30 59¢
0 19-UV 2.75 59¢ d 171AC 2.25 59¢ 0 222 4.50 95¢
120 3.00 s9¢ 0 1124 225  58¢ 1 281 7.25 95¢
O WD-11 3.00 59¢ 220 5%¢ 0 210 9.00 95¢

0z

3 250, List $11.00,

[Remit with order for tubes and we pay postage]
DIRECT RADIO CO.

Room 504, at 1562 Broadway, New York, N. Y,
(Between 46th and 47th Streets)

your cost, 95c.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

7 cents a word—$1.00 minimum—Cash with Order

IMPORTED NOVELTY OF MYSTERY.
Fascinating and amusing, sample 15¢, Ray.Hud
Co. Box 471, West Tulsa, Okla.,, Dept. R.

MAJESTIC, RADIOLA, etc. Drum Dial Cable
by foot or mile. Service men’s test prods,
50c, 75c¢, $1.00. Blan, the Radio Man, Inc., 89
Cortlandt St., New York.

MAGICALLY CLEANS FALSE TEETH-—
WHATAJOY Wonder Cleaner. Instantly removes
film. Cleans and purifies plate. Approved by

licensed chemist. Costs about 5¢c per mo. A big
treat awaits you. Prepaid 25c. WHATAJOY
LAB., Alhambra, Cal.

FOR SALE F. L. Hanson,

Ilion, N. Y.

HiQ 30 CHEAP.

BARGAINS in first-class, highest grade mer-
chandise. B-B.-L phonograph pick-up, theatre
type, suitable for home with vol. control, $6.57;
phono-link pick-up with vol. control and adapter,
$3.32; steel cabinet for HB Compact, $3.00; four-
gang .00035 mfd. with trimmers built in, $1.95;
J mfd. Dubilier grid condenser with clips
18c. P. Cohen, Room 1214, at 143 West 45th
Street, N. Y. City.

SONG WRITERS—Poems, Melodies. Opportunity.
Tommie Malie, RW-4215 North Ave., Chicago.

“A B C OF TELEVISION” by Yates—A compre-
hensive book on the subject that is attracting
attention of radioists and scientists all over the
world,  $3.00, postpaid. Radio World, 145 Wesi
45th St., N. Y. City.

www americanradiohistorv com

POWERS PACKS, 110 volts, 60 cycle. Supply 134,
2% and 5 voits AC, 165 volts DC. Complete with
280 tube $6.25. Cash Radio, 1013 N. McDonel St.,
Lima, Ohio .

OUR CONVERTER makes your radio public
address system. Bay Laboratories, Box 1183, San
Francisco, Calif.

POWER UNIT CONSTRUCTION—The book that
enables you to wind your transformers, chokes,
and figure correct size resistors for the voltage
control, and other valuable information. Price
.50. Shipped C. O. D.. Ralph B. Davis & Co.,
Prestonsburg, Ky.

HORN UNIT, $2.25—This is the Fidelity Unit and
has stood the test of time. Guaranty Radio Goods

Co.. 143 W. 45th St.,, New York.


www.americanradiohistory.com

5y
¥ P

¥
"-

Rk

T
E

o B 'y

-

Vol. XVIII. No. 14 Whole No, 436
December 20th, 1930
EEnteted as second-class matter, March,
at the Post Office at New York,
N. Y., under act of March, 1879]
15¢ per Copy, $6.00 per Year

NINTH YEAR

Latest Circuits and News
Technical Accuracy Second to None

A Weekly Paper published by Hennessy
Radio Publications Corporation, from
Publication Office, 145 West 45th Street,
New York, N. Y. -
(Just East of Broadway)
Telephone, BRYant 0558 and 0559

RADIO WORLD, owned and published by Hennessy Radio Publications
ident and treasurer, 145 West 45th Street, New York, ;
ernard, Secretary, 145 West 45th Street, New York, N.

Y. Roland Burke

Corporation, 145 West 45th Street, New York, N.
Hennessy, vice-president, 145 West 45th Street, New York, f 1
Hennessy, editor; Herman Bernard, business manager and managing editor;

Y. Roland Burke, Hennessy,

N. Y. ; Herman

J. E. Anderson, technical editor

The Hi Q-31 Receiver

By Lewis W. Martin
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HERE IS THE DIAGRAM OF THE HAMMARLUND HiQ-31 THE LATEST SCREEN GRID RECEIVER CIRCUIT,

EMBODYING THE MOST UP-TO-THE-SECOND IMPROVEMENTS, AS THE AUTHOR SETS FORTH IN THE TEXT.

LTRA-MODERN broadcast receiver design and produc-
| tion necessitate a most thorough personal knowledge of

radio engineering and its many ramifications, the assistance
of a laboratory that is complete in every detail, and of a group
of highly trained, skilled machinists and toolmakers. Thus abso-
lute accuracy is insured, to afford a positive foolprocf product.
That no name has been more closely related with equipment
of this nature than Hammarlund is more than tamiliar, and espe-
cially with the HiQ receivers. And each year has seen the
launching of a new model replete with latest developments.

Blending the many outstanding advantages, which created such
great popularity for the HiQ-30, with more than a score of
recent distinctive advancements, the result of a solid year of
intensive research and experimentation, the Hammarlund en-
gineering department has this year again produced a truly
modern receiver. This latest HiQ is known as the HiQ-31.

A nine-tube model, it uses a new type band filter circuit, and
the extremely efficient screen grid tubes in a high-gain three-
stage radio frequency amplifier, as well as in the detector cir-
cuit, accordingly affording unusual brilliance of reproduction,
yet with sensitivity and selectivity.

As in the HiQ-30, this excellent receiver uses specially designed
parts and complete laboratory units, providing a peak of effi-
ciency otherwise unobtainable.

The nine tubes in the set include a voltage regulator, one-80
rectifier, four screen grid tubes, a -27 and two -45 tubes.

The new three-stage band filter and screen grid radio fre-
quency units are two of the salient features of the HiQ-31
Utilizing an ingenious capacitative and inductive coupling method,
with special compensating and balancing methods, maximum
amplification over the entire broadcast spectrum and absolute
stability with corresponding absence of regenerative distortion

are afforded. With ten kilocycle tuning from the lowest fre-
quency to the highest frequency points, there isn’t the slightest
trace of sideband cutting.

Both thesc units are operated by a single illuminated knob
control vernier dial, with an indicator drum etched in kilocycles.

In the band filter unit we have a three-gang “battleship” type
condenser, each section having a capacity of .0005 mid., the con-
denser closed in an aluminum shield. Three radio frequency
coils, each enclosed in a sealed copper can, compose the other
part of this unit.

The radio frequency unit also contains a three-gang “battle-
ship” type condenser, with .0005 mfd. capacity sections. This
condenser is not only housed in an aluminum shield, but its
sections are shielded from each other. The radio frequency
coils, of which there are three, are also housed in sealed copper
shields, with a polarized radio frequency choke coil in each
housing. In the condenser shield there is also a special phono-
graph switch, for use with the screen grid detector.

The variable condensers in both these units are supplied with
trimming condensers to afford absolute synchrony of circuits.
The method of adjustment is simple, it being necessary only
to tune in a station at about 1,500 kilocycles as loudly as pos-
sible, reducing the volume until the signal is barely audible with
the volume control and setting the set-screws either to the right
or to the left, until the signal intensity is greatest.

To insure certain true signal reproduction, extreme isolating
methods have also been used. Individual grid bias resistors for
all tubes, radio irequency choke coils in all the screen and plate
return leads, as well as in the detector plate circuit, with a large
by-pass condenser for every choke and resistor, have been in-
serted.

(Continued on next page)
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The voltages on the elements, with respect to signal variations,
are kept exceedingly constant, insuring stability, as far as feed-
back through the voltage supply is concerned, due to the aid
of these by-pass condensers.

Large Copper Shields Used

Going back again to the shielding. The isolation of the bias
resistors, screen and plate circuits would be futile if no provision
were made for eliminating capacitative and inductive back coup-
ling. Since it is imperative to carry the isolation of the various
stages to the coils, to the tuning condensers and to the tubes,
to prevent this back coupling every coil as previously mentioned
is placed in a copper shield, of as large dimensions as is practical.
This eliminates all possible capacity coupling between the coils,
eliminating also the possibility of oscillation. Inductive coupling
is accordingly prevented, so that no coupling between the coils
remains.

The shielding, as vou have noted, is also carried to the con-
densers, and even to the screen grid tubes, so that capacity
and inductance coupling between the elements of any two tubes
is zero. As to the tuning condensers, this shielding serves to
reduce back coupling, and 1n the RF unit, where there are shields
between each section. It is necessary here, due to the tube
circuits involved. In the band filter there are no tubes.

Tube Shields Slotted

That the shielding has been carried out to an extent found
only in the most elaborate experimental receivers is certainly
evident. This thorough shielding with the excellent circuit de-
sign, affords titanic amplification throughout the band, with no
distorting effects.

A point about the tube shields. Since these shields closely
surround the tubes, some means must be taken to provide ven-
tilation and prevent overheating. This is accomplished by slots
on the sides as well as a hole on the top. The heat thus gen-
erated is carried away in a continuous air draught.

The antenna coupler primary is tapped for long and short
antenna, to equalize the characteristics of different antennas
with respect to the receiver.

In combination with these units and the screen grid detector,
a newly designed volume control, and a local-distance switch are
used. This switch permits the selection of local or distant station
Wifh ease and correspondingly affords smooth control of the
volume.

Resistance Audio Stage

To further the quality of reproduction, a specially designed
stage of resistance coupled audio amplification is used after the
-24 detector tube. A -27 tube is used in this audio stage. This
is followed by a stage of push-pull audio, two -45 tubes being
used. The volume obtainable is enormous it being about 5,000
milliwatts. The transformers used in this stage have extremely
large cross section cores of treated laminations. This permits
high primary currents without saturation. Coupled with the
heavy windings and a 1:1 winding ratio, absolute true response
from as low as 50 kilocycles to as high as 8.000 cycles, is afforded.
These transformers are completely shielded in an enameled steel
case, with terminal lugs for sub-panel connections.

For those who have a penchant for a predominance of bass
notes, or the treble, there is a tone control switch. This may
also be used to minimize interference. particularly in the recep-
tion of distant stations.

The power supply is designed for 110 volts, 60 cycles. Auto-
matic voltage regulation is used, here, to preserve the efficiency
of the tubes, and also maintain a constant volume level.

Husky Power Transformer

The power t{ausformer has a very large core and has verv
Ia_rge size windings, to permit continuous operation, without the
slightest degree of overheating. The primary of this transformer

is tapped at 90 volts for the voltage regulator. The chokes also
use heavy cores, and fixed air gaps, as well as over sized wind-
ings to insure perfect filtering action.

There are two type chokes, one having an inductance of 30
henries, and the other an inductance of 40 henries. The 30 henry
choke has a resistance of 320 ohms, and is rated at 100 milliam-
peres, while the 40 henry choke has a resistance of 600 ohms,
and is rated at 60 milliamperes. The 30 henry choke is a per-
manent part of the supply the use of the 40 henry choke being
dependent upon the type of speaker used. This point will be
discussed shortly.

The condenser has six sections: 2, 4, 4, 1, 1, and 2 mids.,
rated at 600, 500, 400, 200, 200, and 200 volts respectively. They
are mounted in a steel case with pig-tail connections.

How Speaker is Used

And now as to the speaker. The receiver is designed to permit
the use of a special direct current speaker, to effect a saving
of power and afford absolute hum-free reproduction. There are
two windings in this speaker for field excitation, a 3,000 ohm
coil being used as the second filter choke in the B supply and
an 850 ohm coil used as a grid biasing resistance for the -45
tubes. Due to the energizing of the speaker field direct from
the power supply of the receiver, there is absolutely no hum,
permitting reproduction of a striking brilliance.

Alternating current speakers can also be used, it only being
necessary to use the special choke having an inductance of 40
henries, and to change a few connections on the voltage divider,
where such provisions are made.

The receiver also has provision for phonograph connection.
When the dial is brought up to the lowest setting, automatic
connection for the playing of the records is made.

Balanced Phonograph Pickup

The special phonograph pickup used here is delicately balanced,
affording correct needle position for minimum needle scratch
and perfect reproduction. Powerful cobalt magnets further afford
excellent pickup and fidelity over the entire audible range.

A special phonograph motor and turnable is also provided, this
being of the induction type. It is hum-free and noiseless. It has
a high starting torque, providing exact turntable speed from the
moment the switch is turned on. An extremely efficient governor
is provided, insuring absolutely no change or variation in the
turntable revolutions per minute.

Built on Metal Chassis

The speaker, pickup, and motor are the special accessories,
which have been designed particularly for the HiQ-31

The complete HiQ-31 is built on a strong metal chassis, 1234”
X 233”. All the wiring is of the sub-panel type. This together
with the unit construction, exact wiring and testing of each and
every unit and part, provides extreme building simplicity.

The standard size of the chassis permits an unrestricted choice
of cabinets. Nine types are offered, in period styles with and
without provision for phonograph. The panel arrangement,
with its two handsome knob controls, three tiny bronze
toggle switches and statuary dial escutcheon, is certainly most
attractive for the simplest or most elaborate cabinet or console.

The Technical Side

Thus far a general outline of the HiQ-31 has been offered.
Now, a detailed study of every component of this receiver will
be presented.

When a receiver is operated close to a broadcasting station
comparatively large voltages may be developed in the antenna
circuit. If these large radio frequency voltages reach the voltage
of the first radio frequency amplifying tube, they will cause
partial rectification or detection, as it is more popularly known,
to take place. The amount of rectification is dependent in this
case upon_the strength of the radio frequency voltage impressed
on the grid as well as the operating characteristics of the tube.
If detection does occur, the first radio frequency tube will act
like a mixing tube and accordingly cause the modulation of one
station to be impressed on the carrier of the station to which
the set is tuned. The evident result is interference between the
two stations, interference which is known as “cross talk.” That
it is not a case of ordinary poor selectivity is clearly shown by
the fact that as soon as one station signs off the interference
from the other station will also disappear. As long as excessive
radio frequency voltages are impressed on the grid of the first
tube, this trouble will be experienced, no matter what degrees
of selectivity may be present in the circuits following the tube.

Therefore if this trouble is to he eliminated the circuits he-
tween the antenna and the grid of the first tube must be suffi-
ciently selective to reduce the voltage from any interfering sta-
tion to a point where it will be so small that rectification does
not occur. The following tuned circuits will then further reduce
the interfering voltages to negligible values.

Avoidance of First-Tube Detection

Now, it is impossible to design a practical singly tuned circuit
that will have sufficient selectivity to prevent detection from
occurring in the first tube, Even a very low loss circuit would
cause a reduction of about 25 to 1 in the voltage of a carrier
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Right or

Wrong?

Try to Answer Correctly and Vertify Result

QUESTIONS

(1)—If stations tune in and out completely on one division of
the tuning control dial, that is an infallible indication that the
circuit is very selective.

(2)—It makes no difference whether the oscillator in a super-
heterodyne is coupled to the grid or the screen circuit of the
modulator in a superheterodyne.

(3)—The fact that a superheterodyne is possible proves con-
clusively the existence of side-bands because the intermediate
frequency is either the higher or the lower side frequency of
the carrier.

(4)—1If it is desired to spread out a narrow band of frequencies
over the entire scale of the tuning condenser it can be done by
using a relatively small tuning capacity and a large zero setting
capacity.

(5)—When the circuit is designed in the manner suggested in
(4) the selectivity is sacrificed for convenience in tuning.

(6)—A step-down transformer having two heavy leads and two
thin-wire leads should be connected so that the heavy leads go
to the high voltage line and the thin to the low voltage filaments.

(7)—The sensitvity of a photo-electric cell is the same for all
colors of light so that the output is the same no matter what
the light is provided that the amount of light is the same.

(8)—There is a loss of signal voltage in the modulator of a
superheterodyne so that if the receiver is to be sensitive it is
necessary to add another stage of intermediate frequency ampli-
fication to compensate for the loss.

(9)—A shore-wave converter of the superheterodyne type or
any superheterodyne may fail because the voltage impressed on
the modulator by the oscillator overloads the modulator and
the other tubes in the circuit.

(10)—When the modulator of the superheterodyne overloads.
either because the signal voltage or the oscillator voltage is ex-
cessive, the receiver will have many repeat points.

(11)—The more sensitive a voltmeter the less current it takes
to operate it and the more accurate will the readings be when
taken with that meter.

ANSWERS

(1)~-Wrong. All it may mean is that the capacity in the cir-
cuit changes rapidly as the dial is turned. This apparent selectiv-
ity occurs when the capacity in the - circuit is small and the
inductance relatively large.

(2)—Right. It may be coupled to the grid circuit, the screen
circuit, or the plate circuit and the result will be about the same
provided the effective degree of coupling between the oscillator
and the modulator is the same in all cases. If the coupling is

in the grid circuit the effectiveness of a given coupling between
the oscillator and the pick-up is greater than when the coupling
is in the plate circuit because of the amplification factor of the
tube. The coupling in the screen circuit falls between the other
two.

(3)—Wrong. The fact that a superheterodyne works proves
that a tube distorts considerably if it is adjusted to do so but
it proves nothing about the existence or non-existence of side
bands. '

(#)—Right. This method is used by amateurs and special con-
densers are made for the purpose. For example, in one con-
denser used by amateurs there are four rotor plates, two of
which are complete circles. Thus only two plates are effective
in changing the capacity, the two circular plates serving as a
large zero setting capacity.

(5)—Wrong. The selectivity remains the same as it would
be if all the plates were cut so as to cause a change in the
capacity, but stations appear on the dial much farther apart,
which has nothing to do with selectivity.

(6)—Wrong. If the transformer is connected in this manner
the high voltage line will he practically short-circuited and the
fuses in the house are sure to go. The winding to be connected
to the power line is always made of finer wire than the wind-
ing that is to be used for heaters and filaments. In a power
transformer in which there is a high voltage winding, this wind-
ing is made of still finer wire because it will operate at much
lower current. The size of the wire is determined by the current
it will carry and not by the voltage across it.

(7)—Wrong. The sensitivity of a photo-electric cell depends
greatly on the color of the light, usually being greater the
shorter the wavelength of the light, that is, the farther it is
away from the red in the direction of the blue.

(8)—Right. The loss may be the equivalent of the amplifica-
tion in two tuned stages, but the actual loss depends on the
efficiency of the first detector or modulator.

(9)—Right. TIf the signal voltage is weak and the radio fre-
quency voltage from the oscillator is strong the modulator as
well as most of the succeeding tubes may overload before the
signal is audible. All that is heard under these conditions is a
terrific roar.

(10)—Right. 1f the overloading is not so strong as to paralyze
the circuit, any one station will come in strongly at many settings
of the dial, especially the strong local stations.

(11)—Right. High sensitivity in a voltmeter simply means
that it requires a very small current to operate it. The sensitiv-
ity mayv be expressed in terms of ohms per volt but that does
not alfer the fact. A seusitive meter always has a high re-
sistance per volt.

| Fine Selectivity in the HiQ-31

(Continued from preceding page)

cycles from the resonant frequency of the circuit is attenuated
only by a factor of 10 if a single circuit is used. On the other
hand, the three tuned circuits used in the HiQ-31 pre-selecting
method, produce under the same conditions aun attenuation of
the order of 500. This degree of attenuation is sufficient to
reduce any interfering voltages to a point where they cannot
cause rectification to occur in the first tube. In this manner
all possibility of cross talk is eliminated.

Flat Top Curve

Another salient point is that the tuning curve has a flat top
over a band ten kilocycles wide. The flat top and steep sides
of this curve are a characteristic of coupled circuits. If we
calculate or measure the characteristics of a simple tuned cir-
cuit, we obtain a resonance curve. If we couple two tuned circuits
together very loosely, we obtain the same type of curve although
the selectivity will be greater. By suitably altering the coupling
between the two tuned circuits we can obtain a number of dif-
ferent characteristics. The question of which is most desirable
now makes it appearance.

Suppose we go back a bit. It will be recalled that the wave
radiated by a broadcasting station consists of a carrier and two
side bands which extend in frequency to either side of the car-
rier by an amount equal to the highest audio frequency modu-
lation. At the present time the modulation of radio broad-
casting stations is limited by law to a maximum of 5,000 cycles.
Accordingly the transmitter wave consists of a_band of fre-
quencies ten kilocycles or 10000 cvcles wide. If the carrier
frequency is 1,000 kilocycles, then the two sidehaunds cause the
transmitter wave to extend over a band from 995 to 1,005 kilo-
cvcles.

If the receiver is to give high quality reproduction, these side-

REAR VIEW OF THE HIQ-31

band frequencies must not be suppressed in any part of the
receiver. The characteristics of a perfect tuning system would
therefore he one which was flat over a band of frequencies 10
kilocycles wide, so that all the sideband frequencies would be
passed without loss, and which had perfectly straight sides, so
that all other frequencies would be completely suppressed. That
such characteristics can be closely approached is our own ac-
cepted fact.

[This concludes the first instalment. Next week, in the December
27;{1 iss]ue. the second and concluding instahment will be published.—

ditor.
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A Converter for Remo
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FIG. 1

UCCESS in converting any tuned radio frequency receiver
S into a Superheterodyne, and at the same time instituting re-
mote control of tuning, is easy. The diagram for accom-

lishing this is shown in Fig. 1. )
P Twogcoil systems wound on one form may be used. First there
is the modulator grid coil for tuning the tube at top. This con-
sists of two windings. For 00025 mfd. condenser, use 80 turns
of No. 32 enamel covered, for .0005 mfd. 60 turns, on a'bak_ellte
form 134 inches in diameter. The primary has 15 turns in either
Ca’Sl‘elie other coil, a transformer, will be something.of a_surprise,
since it will consist of only 16 turns of the same kind of wire on
the same size diameter, for the secondary, while the tuning con-
denser is only .0001 mfd. The tickler winding has 10 turns of the
same kind of wire, with 14-in. space between itself .and the os-
cillator secondary. These two windings should be in the same
direction, whereupon the ‘“cold” potential connections would be
side by side, that is, ground and B plus. Therefore grid and plate
connections would be relatively far apart. oo .

The foregoing coil data apply only when no slueldmg.ls used.

The principle of operation is the same as that used in other
converters, but this device is intended primarily for use in turning
a TRF set into a Superheterodyne, with remote control of tuning
and even of volume.

The carrier frequency 1s tuned in by the condenser across the

How Remote Control
Is Worked on Converter

Tuning the tuned radio frequency receiver from a distance is
accomplished by use of either the AC model Superheterqdyne. con-
verter shown in Fig. 1, or the battery model shown in ‘Flg. 2,
since a cable connects converter and receiver. How long this cable
will be depends on how far the set is from the converter. The
standard cable connection in six feet, but if desired another
cable may be tonnected to extend the length twelve feet more, or
two additional ones to extend the length twenty-four feet more,
then making the total thirty feet.

The remote control tuning is accomplished because the frequency
changing, or tuning, takes place exclusively in the converter, once
the broadcast set is fixed at some favorable frequency.

Remote control of volume arises from the fact that the knob-
actuated condenser that tunes the modulator is a rough tuner, and
by detuning slightly the volume may bp -reduced gonsxderably,
although for strong signals a larger variation of this condenser
is necessary to turn down the volume to a small amount.

Even the broadcast set itself may be turned on and off from the
remote control converter. bv including a 6-foot AC cable. lead
that goes from the continuous side of the line and the switched
side, and providing a convenience outlet near the plug end of the
cable. Insert the set’s AC cable plug into this outlet. The set
switch is kept on all the time. since the switch that actuates the
juice to the converter does likewise to the set.

By Herman

LIST OF PARTS
For Fig. 1
One 2-inch dial.
Mixer coils on two forms for .00025 and .0001 mfd.
One 50-millihenry radio frequency choke coil
One 234-volt filament transformer, primary 105-120 volts, 50-60
cycles
One .00025 mfd. tuning condenser ’
One .0001 mfd. tuning condenser
One .00035 mfd. fixed condenser
One .0001 mfd. (100 mfd.) equalizing condenser (E)
Three 0.1 mfd, fixed condensers in one case (250 volt rating;
black lead is common)
One 20,000-ohm biasing resistor, with pigtails
One 800-ohm biasing resistor, with lugs
One 6-foot AC cable, with male plug at one end, and con-
venience outlet socket near the plug
One four-lead cable, 6 feet
One walnut finish wooden cabinet 614x5x234 inches inside.
One panel to fit
One AC switch, of the shaft type
Two knogs, one for battery switch, other for .00025 mfd. modu-
lator tuning condenser

modulator coil, and as this is not critical, it affords a really good
volume control, and requires no dial, only a knob. The oscillator
generates a frequency that is different from the signal frequency
by a frequency equal to the intermediate frequency. That inter-
mediate frequency is one to which your broadcast receiver is
tuned. But, of course, it should be a tuned radio frequency re-
ceiver, since if you have a Superheterodyne already, there is lit-
tle advantage in adopting the present particular conversion sys-
system. .

What the intermediate frequency shall be is something you will
decide for yourself. It is hoped that your tuned radio frequency
receiver is sensitive at the high frequencies, and if it is, by all
means use some frequency around 1,500, 1,600 or 1,700 kc., if
your set tunes that high, or, if it doesn’t, then use, say, 1,450 kc
or any other frequency near that. Take the precaution, however,
to select a frequency on which there is no station within the sen-
sitivity range of your receiver, as otherwise there would be inter-
ference.

Range Difficulties Solved

If your set is not sensitive in the suggested region, then use the
highest frequency you can. This will change converter dial set-
tings, and run you off the scale perhaps, but to take up this dis-
placement, an equalizing condenser, E, is included. As you lower
the intermediate frequency while seeking the best one, you need
more capacity of this equalizer in circuit so that you will be able
to tune in the lowest broadcast frequency.

Here is one circuit, let us thankfully relate, that finds no
difficulty in tuning in the entire wave band. Suppose  vou
have a tuned radio frequency receiver that does not fully cover
the broadcast spectrum of frequencies. If you will use this con-
verter you will be able to tune in the entire band, and more. With
the obvious risk of taking away your breath, may we relate that
when a .0005 mfd, tuning condenser of straight frequency line
characteristics was used with a coil having an oscillator secondary
of 14 turns of No. 32 enamel wire, the lowest broadcast fre-
quency, 550 ke (545 meters) came in at 89 on the dial, while 1,500
ke, the highest frequency (200 meters), came in at 45. It was
possible to tune as high as 3,000 ke. No modulator tuning was
used, as that would have restricted the frequency range to the
modulator’s own frequency limitations, that of the broadcast band.

So, with a single coil and a single condenser, using no plug-in
device, no switching or anything other than the simple tuned cir-
cuit, waves were tuned in from 550 meters to about 90 meters.

Frequencies Analyzed

This wide coverage arises from the use of a high intermediate
frequency. The one actually used was 1,580 ke. This frequency
is the highest attainable frequency on the particular tuned radio
frequency receiver used, one of the Neutrodyne type (Balkite,
A5).  WGY’s second harmonic comes in at 0 dial setting, and
as WGY is on 790 ke the highest attainable frequency was twice
that.

The situation may be viewed mathematically as follows: The
broadcast frequency to be tuned in is 1,500 to 550 ke, a range of
1,050 ke, and the intermediate frequency is 1,580 kc. There are
two possible settings to be used for any one carrier frequency,
but as these are separated by twice the intermediate frequency,
or 3,160 kc, the possibility of receiving the same station at two
settings with any particular coil-condenser combination may be
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te Tuning of TRF Set

Bernard

LIST OF PARTS
For Fig. 2

One 2-inch dial

Mixer coils on one form for .00025 and .0001 mfd.

One 50-millihenry radio frequency choke

One .00025 mfd. tuning condenser

One .0001 mfd. tuning condenser

One .00035 mfd. fixed condenser

One .0001 mfd. (100 mmfd.) equalizing condenser (E)

Three 0.1 mfd. fixed condensers in one case (250-volt rating;
black lead is common; unite the three reds to constitute
0.3 mfd.)

Two 4-ohm filament resistors with mountings

One .00025 mfd. fixed condenser with grid leak clips

One 5 meg. grid leak to fit in grid condenser

One A battery switch

One 5-lead cable, 6 feet long

Two knobs, one for AC switch, other for .00025 mfd. modulator
tuning condenser

One walnut finish wooden cabinet 614x5x234 inches wide

One panel to match

neglected, as it arises at only the extremely highe frequency set-
tings, fortunately. Then we have to choose between the high
or low frequency oscillator settings, and of course will choose
the high, mainly because it is the more sensitive, and also be-
cause the low would restrict the tuning range.

Oscillator Range

Therefore, having decided on the high oscillator frequency, we
know that the oscillator always must be tuned to a frequency that
exceeds the incoming carrier frequency by 1,580 ke, for the given
example. The lowest broadcast frequency is being 550 ke, the
oscillator setting for this is 550 plus 1,580, or 2,130 kc. The other
extreme of the broadcast band, 1,500 ke, requires an oscillator fre-
quency of 3,080. Therefore the oscillator should tune from 2,130
to 3,080 kc, which is, again, a range of 1,050 ke.

With any given tuning condenser, the smaller the inductance of
the coil the larger the frequency range that may be tuned in, so
with a normal condenser for broadcast work, .0005 mifd., the broad-
cast stations would be crowded on the dial, and this congestion
would be even greater as short waves were brought in with the
same inductance-capacity arrangement. Not only would it be
easier to skip the short-wave station than to get it, but this in-
verse difficulty even would exist as to broadcasting stations, other
than strong locals.

The solution lies in the choice of a small tuning capacity, since
the coil must be small anyway, while proportioning the two. Even
so, a higher minimum capacity is desired than for normal broad-
cast reception. The trimmer will supply as much of this as is
needed, as its total capacity is equal to the capacity of the oscilla-
tor tuning condenser.

Band-Spanning Characteristic

The use of a high minimum capacity for high frequency work
is desirable, indeed perhaps necessary, and it is common practice
with radio amateurs to use such capacity arrangements, so that
a given irequency, whether of carrier or oscillator, will be audible
over a greater width of the dial scale. This helps in finding sta-
tions. Particularly is this of advantage when a smaller band of
frequencies than now considered is the total desired to be tuned

in, and for this reason the high-minimum-capacity types are called

band-spanning condensers.

The required frequency range of the oscillator, 2,130 kc to 3,080
ke in the cited instance, requires that the tuning circuit cover only
1.050 kc.; whereas the coil-,0001 mid. combination as given
afforded oscillator frequencies of 1,900 to 3,500 kc, so that the
broadcast band levied no difficult tax on the oscillator, which ex-
ceeded demands by 3-to-1, on a frequency basis. This 3-to-1 ratio
of itself need not be taken as indicative of dial crowding, since
the frequencies change fast at the low capacity settings and it is
easy to “get a ratio” when really there isn’t much excess.

Few Turns, Big Change

The situation as it exists in the oscillator circuit is fully depicted
so that it will be realized there is ample leeway, and that no hesi-
tancy need be felt if the intermediate frequency you must use is
one lower than the cited instance of 1,580 kc. Also, from the fore-
going discussion of the oscillator, it is obvious that the number
of oscillator secondary turns is critical, since the frequencies are
high. For instance, two more turns on the oscillator secondary
than actually necessary will change the dial setting for 660 kc
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FIG. 2
THE BATTERY-OPERATED COUNTERPART USES TWO
201-A TUBES. A 6-VOLT STORAGE BATTERY IS
ASSUMED, AS IS B— CONNECTION TO “A” BATTERY

(WEAF) from the 80th division to the 56th division of the dial
scale. " Would you suspect that merely two turns would have such
an effect?

Hence, if the station settings are too low on the oscillator, as
judged by standards familiar to you, then remove turns from the
oscillator secondary. There need be no concern over the other
end of the oscillator tuning spectrum. The oscillator frequency
necessary to bring in the highest frequency broadcast station cer-
tainly will be reached, provided less than full setting of the equal-
izer is used.

The Superheterodyne converter works real well, and it in-
creases the selectivity over what you normally would enjoy. The
sensitivity under the new arrangement may be equal to or less
than the sensitivity of the receiver worked alone, but even so,
more distance is usually attainable, due to higher selectivity killing
off interference that would prevent or spoil distance reception.

With proper sensitivity in the receiver, it may be necessary
to use an aerial, or to alter the aerial connection on the set.

The installation data are: .

(1)—Connect the output of the converter to the antenna post
of the tuned radio frequency receiver or Neutrodyne, and leave the
aerial where it was, at the antenna post of the set.

(2)—Connect the ground lead of the converter to the ground
post of the set, and leave the ground at the post on the set where
you found it.

(3)—Connect the B plus lead of the converter to a positive B
voltage of from 45 to 180 volts, which ever is handiest, which volt-
age may be obttained from the receiver.

[Continued next week, with additional coil data and constructional
detatls.]

Advantages Listed
In Conwverter Operation

Advantages obtainable from use of a Superheterodyne converter
of the simple designs depicted in Figs. 1 and 2 are the following:

(1) Convenience in tuning.

(2) Remote control of tuning, volume and switching.

(3) Improvement in selectivity.

(4) Assurance of full coverage of the broadcast band of wave-
lengths.

(5) Improved conditions for the reception of distant stations.

(6) Equalized sensitivity over the full broadcast spectrum, due
to the same amount of intermediate frequency amplification,
applicable to the fixed intermediate carrier generated in the con-
verter.

(7) Opportunity to have only a small tuning arrangement in
sight, while the broadcast receiver is hidden in a closet, or table
recess, or placed in the cellar.

(8) Extremely low cost, as the device can be built for AC
operation, of parts costing less than $12, affording 6-foot radius,
and for battery operation at less than $10.
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15-200-Meter Conwverter

It May Be Used as Broadcast Pre-Amplifier
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FIG. 7
DIAGRAM OF PANEL DIMENSIONS AND HOLES.

[The series of articles on short-wave converters that work with
any set, begun in the November 8th issue, and printed weekly, is
concluded this week with the publication of the full-scale picture
diagram of the AC model, 15 to 200 meters, and the following side-
lights.—EDITOR.]

with any receiver, with only two plug-in coils to cover
15 to 200 meters, uses power modulation in the AC model,
but leak-condenser modulation in the battery-operated model.
In both instances three 227 tubes are used. For battery opera-
tion the heaters are connected in series across a 6-volt storage
battery, thus affording 2 volts per tube. The diagram was pub-
lished in schematic form last week, issue of December 6th.
The diagrams of the AC model, both pictorial and schematic,
are published this week. The biasing resistor in the modulator
circuit is shown as 20,000 ohms, while last week it was given
as 2,500 ohms. Modulation results in either instance, but with
the smaller value of resistance the tube is worked higher up
on its characteristic curve, and may overload sooner, so the
20,000 ohm value perhaps is preferable, since the intensity of
any oscillator in a converter or Superheterodyne receiver is
always a possible overload danger to the modulator,

Wiring Made Easy

The pictorial diagram makes it easy to wire the converter,
since the parts are shown in their proper places, with the ex-
ception of two, a 50-millihenry radio frequency choke and a

T HE three-tube short-wave converter, which may be used

LIST OF PARTS FOR FIGS. 8 AND 9

One Hammarlund special junior midline condenser, 200 mmfd.;
single hole panel mount.

Three 34-millihenry radio frequency choke coils.

One 50-millihenry radio frequency choke coil.

Two plug-in coils constructed on tube base forms.

Four UY sockets (three for 227 tubes, one for coils).

Two .00035 mfd. mica dielectric fixed condensers.

One .0015 mfd. mica dielectric condenser.

One three-in-one 0.1 mfd. condenser (three 0.1 mfd. in one
case; two reds paralleled to constitute 0.2 mfd.).

One 20,000-ohm biasing resistor, with pigtails.

One 800-ohm biasing resistor with lugs.

One 5 x 6%-inch panel, drilled for sockets, condenser and
switch.

One walnut finished wooden cabinet to fit panel.

One knob with pointer moulded at rim.

One 2-inch dial.

One filament transformer, 214-volt secondary (center tap not
needed); 8 ampere capacity. (Thin leads go to AC line.)

One AC switch of the shaft type; single hole panel mount.

One AC cable with male plug.

One four-lead cable (blue, yellow, black, red).

AERIAL (BLUE) 00035

————— SETANT.PoST (YELLOW)

SET GND. POST (BACK)

£0035

€ B+45 W {80V (ReD)

BaTTOM VIEW. CoiL SOCKET

ML GRe) KR
o ©
3
"\ ©°
G

FIG. 8
THE 15-200 METER CONVERTER WITH POWER MODU-
LATOR. THE BIASING RESISTOR IS 20,000 OHMS. THE
BIASING RESISTOR AT LEFT, VALUE NOT CLEARLY
PRINTED, IS 800 OHAMS.

three-in-one 0.1 mfd. condenser. Because these two parts are
placed under sockets, in actual physical layout, they are put
on the side in the diagram to prevent obscuring the wiring.

The wafer type of sockets is used, and this has no marks on
it, so the diagram is doubly helpful in determining which are
the grid, plate, heater and cathode connections, when the bot-
tom of the panel greets the eye.

Positively Excellent.

The converter is an excellent one, and even those who believe
that all short-wave adapters and converters are unreliable, are
invited to try this model, which can be built of parts, including
filament transformer, that cost a total of less than $10.

Another model for AC operation, but without the filament
transformer, which would have to be external in that instance
for lack of room, was described in the November 8th, 15th, 22d
and 29th issues, and may be built of parts, less transformer, cost-
ing under $5. The more inexpensive model tunes from 30 to 110
meters and uses no plug-in coils, but a switching arrahgement
instead.

Adapters of Little Value

As for so-called adapters, little may be said in their favor, as
they are really one-tube regenerative receivers that plug into a
set’s detector socket. Since there is no standard detector circuit,
one can not be certain in advance of what the constants and
voltages are, and regeneration might fail. Even when it suc-
ceeds there are critical tuning, body capacity and squealing to
contend with, whereas there is no squealing, no body capacity,
no grunting and no other such difficulties with the converters.
And the converters do work. Positively yes.

The sensitivity of the combination depends largely on the
receiver, and it is.well to select the most sensitive point of the
set for,intermediate frequency, and then advance the volume
control so that full capital is gained from this sensitivity asset.

May Be Five-Fold Difference

The difference between any casual setting, and the correct
setting may constitute a volume difference of 500 per cent. If
the receiver is of the type that may be made to oscillate, then
of course work it just under the point of oscillation, which af-
fords greatest sensitivity.

It should be remembered that the receiver dial itself may be
used as a vernier any time very fine tuning is found advisable,
and also that a substantial change in the intermediate frequency,
by which is not meant the slight alteration for vernier action,
will change the converter dial settings rather substantially. So
pick out a good intermediate frequency, depending on your re-
ceiver’s characteristics, and use the same intermediate all the
time.

Another fact of importance is that the converter may be left
in operation, with its dial preferably at zero, when the receiver
itself is used for broadcast reception. Thus the receiver be-
comes endowed with a pre-amplifier, and signals that formerly
came in weak will come in strong. This pre-amplifier advantage
is one that will come in handy to many.

Nothing Wrong

It should not be suspected that anything is wrong if the broad-
cast stations come through as the set dial is turned, even though
the converter is in operation, for the previously-mentioned rea-
son: pre-amplification is being supplied—Herman Bernard.
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The Latest Philco Receivers

Philco Models 20 and 20A

HILCO Models 20 and 20A are for AC supply and the two
P differ only in that the 20A has been designed for line fre-

quencies as low as 25 cycles. These circuits are shown dia-
grammatically. o

The circuit incorporates three screen grid tubes of the 224
type, one 227 AF amplifier and two 171A tubes in the push-pull
output stage. The rectifier tube is of the 280 type.

The volume control in these circuits consists of two potentio-
meters on the same control, one of which varies the radio
frequency input to the first stage and the other the grid bias on
the RF amplifiers.

The detector tube is one of the 224 screen grid tubes and it
works into a resistance-capacity coupler. A filter consisting of
a resistance (18) in series with the coupling resistor (17) and a
condenser (14) is used to prevent audio frequency oscillation.

The filter in the B supply contains two chokes, one of which
is the field winding of the dynamic speaker. The other choke
is tuned with a condenser to the principal hum frequencv so
that the hum is trapped out. The plate current for the power
stage flows through the first choke only.

Philco Models 77 and 77A

Models 77 and 77A of this line are practically the same as
Models 20 and 20A, respectively, except that the power stage
contains two 245 tubes. The diagrams of both of these circuits
is given in Fig. 2. Of course, the grid Dias resistance for the
two power tubes has a value appropriate to the tubes used, that
for the 245 being 800 ohms and that for the 171A being 1,400
ohms. A tone control is built into the 77 and 77A models and it
consists of a butterfly switch for cutting in different capacities
across the 227 amplifier.

T Philco Models 96 and 96A

These two receivers are essentially the same but the 96 is
designed for use on an AC line having a frequency from 50 to
60 cycles while the 96A is for any line having a frequency from
25 to 60 cycles, the voltage in each case falling within the 100-
130 volt range. The two differ mainly in that the 96A has larger
by-pass condensers in certain positions in the filter. Both
receivers are diagrammed in Fig. 3.

There are several noteworthy features in this circuit. Note
especially the type of detector that is used. The plate and the
grid of the 227 tube are joined together so that the detector is
really a diode, or Fleming oscillation valve. A small polarizing
voltage is impressed on the rectifying circuit, and this voltage
is the drop in that portion of the voltage divider which lies
between F and E. The first audio amplifier is coupled directly
to the detector without any stopping condenser and the neces-
sary bias for the amplifier is obtained through the drop in the
coupling resistor, or more accurately, it is the steady potential
across the condenser marked (26). The coupling resistance is
the sum of (20) and (21).

The coupling between the first and second audio tubes is
standard resistance-capacity, but there is also a resistance-
capacity filter in series with the plate resistor and another in
series with the grid return. The grid leak at this point is a high
resistance potentiometer which is used as volume control.

In the plate circuit of the second audio tube is a tone control
consisting of a butterfly switch which may be used for connect-
ing different capacities across the line and thus shunt out dif-
ferent proportions of the high frequencies.

The Output Stage

The output stage is a standard 245 tube push-pull amplifier,
which is coupled to the dynamic speaker with a regular push-
pull output transformer. The field winding of the speaker con-
stitutes the second choke in the filter, but the current for the
power tubes does not flow through it.

The grid bias for the various amplifier tubes alead of the
detector is obtained from drops in resistance associated with
that tube and the grid returns are so connected that the volume
is automatically held at a nearly constant value once the manual
control has been set at the desired value.

Philco Models 296 and 296A

These two models differ only in that the 296A is for line
frequencies between 25 and 60 cycles while the 296 is for fre-
quencies of 50 to 60 cycles. These are also the same as the 96
and 96A, respectively, except that provision has been made for
a phonograph pick-up. The complete circuit diagram is given
in Fig. 4.

T}u;g pick-up is connected so that when the radio signal is to
be amplified the phonograph pick-up is shortened and when the
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FIG. 1

COMPLETE DIAGRAM OF MODELS
THE PHILCO LINE OF RECEIVERS.
A 224 TUBE AS A DETECTOR AND T
OUTPUT TUBES. A DUAL, MANUAL
TROL 1S USED, ONE CONTROLLING
THE FIRST RADIO FREQUENCY TU
OTHER THE GRID BIAS ON THE FIRS

phonograph signals are to be amplified the unit is cut into the  tub
grid circuit of the 227 amplifier tube, the connection being made lis!
between the grid and ground. Thus the bias on the tube remains  fea
the same for both radio and phonograpl amplification. Th

There are three terminals at the input of Models 96 and 296, the
one for local stations, another for distant stations, and a third for neg
the ground connection. The ground and the distant antenna are ins
standard but the connection for the reception of local stations is  prc
unique. The lead is connected through a condenser to one side of  tub
the 110 volt line. To the lead either the antenna or the ground may I
be connected. nec

One feature in Models 296 and 296A not present in Models 96  dor
and 96A is the ground of the heater winding center, as shown at in
A in Fig. 4. Two equal condensers are connected in series and  anc
then connected across the 2.5 volt winding serving all the heater 1
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THIS IS THE CIRCUIT DIAG
MODELS 77 AND 77A, WHICH A
SAME AS MODELS 20 AND 20
PUSH-PULL OUTPUT TUBES A
A TONE CONTROL IN ADDITI
CONTRO
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TERMINAL 5 OF 26) IS DUMMY TERMINAL

) AND 20A OF
HIS EMPLOYS
VO 171A FOUR
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The object of these condensers is to prevent hum by estab-
ng a ground at the neutral point in the heater circuits.

This

ure is especially valuable at the higher broadcast frequencies.
center point on this winding, it will be noted, is connected to
same point as the grid returns of the power tubes and the most

itive point in the circuit.

Thi sis usually grounded but in this

wnce a higher potential point is ground in. order to get the
er voltages on the detector and the automatically controlled

will be noted that many of the by-pass condensers are con-

ed to ground instead of to the lowest potential point.
: to eliminate as far as possible interaction among the stages 33 %
he amplifier, such as would cause oscillation at radio frequency 3

motorboating at audio frequency.

1 all of these models the filter circuit is the same.
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FIG. 3
PHILCO MODELS 9 AND 9%A WHICH IS DIA-
GRAMMED HERE 1S SIMILAR TO MODELS 77 AND 77A
IN MOST RESPECTS BUT IT EMPLOYS A TWO-ELE-
MENT DETECTOR, THE 227 TUBE BEING USED FOR THE
PURPOSE. THIS DETECTOR IS ARRANGED SO THAT
IT SERVES AS AN AUTOMATIC VOLUME CONTROL.

is a shunt condenser, thee follows a tuned choke coil, and then an-
other shunt condenser. This is followed by the field coil of the
dynamic speaker. In no case does the plate current of the power
stage flow through the second choke, that is, the field coil. A tuned
filter such as is used in these circuits is very effective in suppressing
hum provided that the circuit is tuned to the principal hum fre-
quency, which is 120 cycles for a 60 cvcle line and 50 cycles for a
25 cycle line.

27

>{

+ INDICATES
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SPEAKER PLUG AND SOCKET
CONNECTIONS SHOWN -Qe-

FIG. 4
THE DIAGRAM OF PHILCO MODELS 29 AND 296A.
THESE CIRCUITS DIFFER FROM MODELS 96 AND 96A
IN THAT THEY ARE ARRANGED FOR USE WITH A
PHONOGRAPH PICK-UP UNIT, WHICH IS CUT INTO
THE GRID CIRCUIT OF THE FIRST AUDIO AMPLIFIER.
AMPLIFIER TUBE.

IF
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RANSMITTING tubes are available in many different

| power ratings, ranging from 7.5 watts for the 210, which

ts also a receiving tube, to large 5,000-watt tubes and

even larger. The 210 tube, which has already been described,

is usually rated at 7.5 watts when used as an oscillator in a
small transmitting set.

The small 210 tube has been used extensively by amateurs in
low power transmitters, not only to radiate the rated wattage
of 7.5 watts but considerably greater wattage. This they did
by increasing the voltage to higher values than the rated value
of 350 volts. In Fig. 1 is a transmitting circuit in which two of
these relatively small tubes may be used, although the some-
what sturdier tubes of similar ratings to be described below
would be preferable. In this circuit the 210 tubes are used as
modulator and crystal controlled oscillator. The characteristics
of this tube were given in connection with receiving tubes.

The De Forest Audion 510 is a 15-watt transmitting tube
which has been designed with special emphasis on its stability

Cs
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FIG. 1

A THREE-TUBE PHONE TRANSMITTING CIRCUIT CON-

TAINING TWO TYPE —10 TUBES FOR MODULATOR AND

OSCILLATOR AND ONE TYPE —03A FOR RADIO FRE-

QUENCY POWER AMPLIFIER. THE OSCILLATOR IS

CRYSTAL CONTROLLED. THE HEISING SYSTEM OF
MODULATION IS USED.

with changing temperature, that is, stability of frequency of
oscillation. Because of this fact it is especially suitable for
use as a self-exciter oscillator when the tube is to be in con-
tinuous service and the frequency is to remain constant. It
may be used in circuits of frequencies up to 30 megacycles.
While it is particularly suitable for use in self-exciter oscil-
lators, it is also useful when the frequency of the circuit is
maintained constant by means of a quartz crystal

CHARACTERISTICS OF THE 510

Normal rating watts........c. ., 15
Filament voltage. ... ... ...ttt 7.5
Filament amperage.................. i iiiiiuiinieaiannann. 1.25
Amplification factor.......... ... ... . i 8.0
Max. plate current, amperes...............ceeevieaean.n.. .06
Max. DC plate voltage, modulated......................... 425
Max. DC plate voltage, unmodulated...................... 500
Average plate resistance, ohms............cccviivivneo.nn. 5,450
Average mutual conductance, micromhos.................. 1,550

Type of base, UX.
Type of filament, oxide coated.
Use, oscillator or amplifier.

THE 503A

The De Forest Audion 503A is a 50-watt tube which may be
used as an oscillator or a radio frequency amplifier in small
transmitting sets. It may also be used as a modulator or audio
frequency amplifier, provided that the plate wattage dissipation
does not exceed 75 watts. It requires a grid bias of 25 volts
when used as amplifier, provided that the plate voltage does
not exceed 1,200 volts.

CHARACTERISTICS OF 503A

Normal rating, watts........couiiiiiiiniiie i 50
Filament voltage...... ... ... . i ittt 10
Filament amperage..............coiiiiiii i 3.25
Voltage amplification factor.................. ..ol .. 25
Max. plate current, amperes..............o.eviiiiuiniaiinn.. 0.175
- Max. DC plate voltage, modulated......................... 1,000
Max. DC plate voltage, unmodulated...................... 1,250
Max. plate power dissipation, watts....................... 100
Plate resistance, ohms. .....c.ovvivii i i 5,000

Mutual conductance, micromhos
Base, Standard 50-watt base.
Type filament, special thoriated tungsten.
Use, oscillator.

The De Forest Audion 511
' The 511 Audion is similar to the 503A in most respects but it

has a lower ampliﬂqation factor and may be used as oscillator,
modulator and amplifier.

Transmitti

By J. E.

CHARACTERISTICS OF 51t

Normal rating, watts. ... oot ireieer s e enieenneannnn. 50
Filament voltage.............. ... i i 10
Filament amperage...............coiiniuiniaia . 3.25
Amplification factor........ ... ...... .. ... ... ... 12
Max. plate amperage. .......... ... 0.175
Max. DC plate voltage, modulated....................... . 1,000
Max. DC plate voltage, unmodulated. ................ ... 1,200
Max. plate dissipation, watts.............................. 100
Plate resistance, ohms.......... ... . 3,400
Mutual conductance, micromhos. .. .. e 3,530

Base, standard 50-watt.
Type filament, special thoriated tungsten.

When used as AF power amplifier or modulator—

Max. plate voltage............ooiiu 1,250
Normal plate voltage...............oouiinn .. 1,000
Grid bias, vOItS. ..o 55
Plate current, milliamperes. ...... ... .. ... oo i ... 72
Normal output, Watts..........ovviiit i, 10

When this tube is used as an oscillator, a negative bias is
required to prevent damage to the tube, due to the relatively
low output impedance. Normal grid bias, as an oscillator, is
obtained by using a grid leak of about 5,000 ohms.

The De Forest Audion 545

The 545 Audion is another 50-watt tube which is essentially
an audip frequency amplifier for use in the output stage of a
high power public address system and also for use as modu-
lator in a medium power transmitter.

CHARACTERISTICS OF THE 545

Normal rating, watts. . .......oueenee e, 50
Filament voltage...........o.oiuiiiiis i, 10
Filament amperage............vuuuuine e, 3.25
Amplification factor..............ouiiiii 5
Max. plate voltage.......... oot oo e 1,250
Max. plate dissipation, watts.............................. 75
Normal plate voltage............. .. ..., 1,000
CGrid bias, VOItS. .ottt 150
Plate current, milliamperes............ ... 0ouiirinnii ... 75
Normal output, watts........ ... oo . 20
Plate resistance, oMmS.......oounonnros el 2,100
Mutual conductance, micromhos ........... ............ 2,380

Base, standard 50-watt.
Type filament, special thoriated tungsten.
Use, AF amplifier and modulator.

De Forest Audion 552

The De Forest 552 is a 75-watt tube designed especially for
use as an oscillator or radio frequency amplifier up to fre-
quencies as high as 30 megacycles. It has a standard UX
base, but the plate lead is brought out on the side of the glass
envelope and the grid at the top by means of flexible leads.
This- arrangement of the high potential terminals is used to
minifnize the capacity between the grid and the plate, as well
as between either of these and the filament. It also increases
the insulation of the high potential terminals.

CHARACTERISTICS OF THE 552

Normal rating, watts.......o.ooueuieiiniinninnninnnne. .. 75
Filament voltage......... ... ....oiiie oo 10
Filament amperage...............cuiuiuuiniinnonn . 325
Amplification factor..............ooiiiiii i 12
Max. plate current, amperes.....................oovoini... 0.1
Max. DC plate voltage, modulated......................... 2,000
Max. DC plate voltage, unmodulated...................... 3,000
Max. plate dissipation, watts.............oovrivrrnnno .. 100
Plate resistance, ohms...........c.ooooeo i 6,000

Base, UX and two flexible leads.
Type filament, special thoriated tungsten.
Use, oscillator in short-wave transmitters.

De Forest Audion 504A

The De Forest 504A Audion is a 250-watt transmitting tube

designed especially for oscillator or radio frequency power
amplifier in transmitting sets of medium power, but it is also
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useful as a modulator. Due to.its sturdy construction and the
manner in which the leads are brought out, it can be used on
frequencies up to about 15 megacycles. At the higher frequencies
it is necessary to take extreme precautions against excessive
grid current,

CHARACTERISTICS OF THE 504A

Normal rating, watts.......ootiiiinitiniiinerenninnannn 250
Filament voltage........c.coiiiit (it iiiiiiieeenenns 11
Filament amperage. .......vvveieeeiiininninnnennannnnn ... 385
Amplification factor................o0 .iiiaa.. R, 25
Max. plate current, amperes.........c.oveivieeeininnnennns 020
Max. DC plate voltage, modulated......................... 2,000 .
Max. DC plate voltage, unmodulated...................... 2,500
Max. plate dissipation, watts..........c.c.vveeeeenenannn.... 250
Plate resistance, ONmS. ..ottt iiiinee s evrannnns 5,000
Mutual conductance, micromhos........c.covvvveiiiienn... 5,000

Base, standard 250-watt base.
Type filament, special thoriated tungsten.
Use, Oscillator and RF power amplifier.

The De"Forest 504 Audion is like the 504A in all respects,
except that its filament is of pure tungsten and that conse-
quently the required filament current is 14.75 amperes.

De Forest Audion 520B

The De Forest Audion is a 5,000-watt transmitting tube that
may be used as oscillator, modulator, or radio frequency power
amplifier in high power broadcast and short-wave transmitters.
It can also be used in heavy-duty tube bombarders and in radio
frequency furnaces and in similar applications.

The tube is water cooled by means of a water jacket con-
struction which allows a’ large quantity of water to circulate
slowly at low pressure. This permits the use of tap water as
the cooling agent. The large quantity of water takes care of
sudden overloads which would normally damage the anode.

CHARACTERISTICS OF THE 520B

Normal rating, watts.......ovurtiiiiitiiiineernnnnnen. 5,000
Filament voltage.......oiiiitiiiiiireniiiiiiinnenrennnns n
Filament amperage........ocveiieiiiininirnneenrneenennns 30
Amplification factor....oveeevreeineennrirnnenneenneenen.s 15
Max. plate current, ampPeresS. . ....uueeerreeeereeennnnen. 0.8
Max. DC plate voltage, modulated.........ccovvvvveun ... 10,000
Max. DC plate voltage, unmodulated................. ... 10,000
Max. plate dissipation, watts.......o.cveeiinreeennnnnnnn.. 5,000
Plate resistance, ohms. .......ccoviiiit vitirinneennnnnnn. 2,600
Mutual conductance, micromhos. . ovvee e eenesnnnennnns 5,770

Base, flexible leads.
Type filament, tungsten.
Use, oscillator or RF amplifier.

De Forest Audion 500

Audion 500 has been designed especially for use in tube bom-
barders and radio frequency furnaces, and may be used either
as oscillator or as modulator. It is so constructed that the inter-
electrode capacities are very small and it may be used as an
oscillator on frequencies as high as 15 megacycles. It is air
cooled and when used as oscillator will dissipate 300 watts. It is
not provided with a base, the elements being connected with
flexible leads.

CHARACTERISTICS OF THE AUDION 500

Normal rating, watts. . ....ouoeeeeeeenrneeenennennnnnnnnns 500
Filament voltage.... ......... et e 15
Filament amperage..........oovuneieenunn e, R.5
Amplification factor......... oot 15
Max. plate current, amperes...........oueuurinnnnrnnnnn. 0.35
Max. DC plate voltage, modulated.............couuvon.... 2,000
Max. DC plate voltage, unmodulated...................... 2,000
Max. plate dissipation, watts..........covenurennnennnn... 300
Plate resistance, ohms............coiiiiiinnn i 3,800
Mutual conductance, micromhos........................... 3,950

Base, none, flexible leads.
Type filament, tungsten.
Use, oscillator, modulator.

Crystal Controlled Phone Transmitter .

In Fig. 1 is a three-tube transmitting circuit employing
a —10 type modulator tube, a similar oscillator tube, crystal con-

trolled, and an —03A type radio frequency power amplifier.
There is a milliammeter in the plate circuit of each tube to
measure the plate current and an AC ammeter in the antenna
to measure the radio frequency output. The modulator is of the
Heising type and the oscillator the tuned plate type.
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. FIG. 2
A TWO-TUBE TRANSMITTING CIRCUIT IN WHICH
THE TWO TYPE —04A TUBES ARE CONNECTED
IN PARALLEL. THE OSCILLATOR IS OF THE TUNED
GRID, TUNED PLATE TYPE.

2,000,

List of Parts

T1—One microphone-to-tube transformer.

Ch1—One 30-henry choke coil.

Ch2, Ch3—Two radio frequency choke coils consisting of 150
turns of No. D.C.C. on a one-inch form.

Cr—One quartz crystal.

C1, C6, C7—Three 250 mmid. tuning condensers.

C3—One 250 mmfd. tuning condenser, double spaced.

C2, C4, C5—Three 250 mmid. fixed condensers.

L1—Twenty-five turns of No. 18 DCC wire on a 3.5-inch form.

L2, L3—Twelve turns of ¥4-inch ribbon 4 inches in diameter.

RI—A variable grid leak.

R2—One 2,500 ohm resistance.

A Power Transmitter
In Fig. 2 is a transmitting circuit employing two —04A
type tubes connected in parallel. The oscillator is of the tuned
grid, tuned plate type. The values of the different inductances,
condensers and resistances are as follows:

List of Parts

Co. C5—Two 280 mmfd. tuning condensers.
Cl, C4—Four 100 mmfd. variable condensers.
C2—Two 0.08 mfd. fixed condensers.

- C3—Two 0.002 mfd. fixed condensers.

C6—Two 250 mmid. variable condensers.

Lo—Eleven turns of 5/16-inch copper tubing 3.75 inch diameter
(inside) for 3,500kc., and S turns for 7,000kc.

Ll—Twelve turns of 5/16-inch copper tubing, 3.75 inch diameter
(inside) for 3,500kc., and 7 turns for 7,000kc.

L2—Ten turns of 5/16-inch copper tubing, 3.75 inch inside
diameter.

R1—Two 5,000-ohm resistors.

R2—Two 20-ohm resistors.

RFC—Four radio frequency chokes.

Condensers Cl in this circuit are grid condensers and resist-
ances Rl are grid leaks. The two radio frequency chokes in
series with the grid leaks might be called grid chokes and their
object is to provide a higher impedence than would be afforded
by a resistance alone. In a transmitting circuit high value grid
leaks cannot be used successfully. due to the high grid current
that flows. Condensers C3 and C4 are connected in series for
safety since the voltage across the two is 2,000 volts.
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Conversion of Batt

By fJohn C.

WORLD

THE A. C. SUPERHETERODYNE LAYOUT

[Last week the first instalment was published of this article on
converting a battery-operated 1'ictoreen Superheterodyne to
operation. An external power pack is used, with a tuned choke to
trap out the hum. The pack is the featured discussion this weck.
Next week the final instalment will be printed—Editor.]

N constructing the external power pack with which the set is
I to be operated, a departure from the usual assembly detail is
the use of three voltage divider resistors. Two of them total
17,000 ohms (a multi-tap voltage divider) and the additional one
one is about 7,000 ohms, making a grand total of 24,000 ohms, and
providing five extra voltage taps in addition to the twenty of the
first group. These resistors are seen to be mounted vertically.

The location of the transformer with respect to the double choke
is such that the leakage field of the transformer is practically nil
at the place where the double choke is located. This placement
acts to reduce the residual hum.

With some ordinary tuned radio frequency circuits that are
not overly sensitive this precaution is not as assential as in the
case where the set is a sensitive Superheterodyne.

Another feature is the incorporation of a tuned series choke
placed in the negative lead, adjacent to the plug-in connection for
the field of the dynamic speaker, across which field is placed
a small bleeder resistor. The choke inductance value is not as
great as that of the double choke which is customary in power
pack circuits and is around ten henries.

The parts list herewith will enable the fan to duplicate this de-
scribed pack, and it is suggested that the arrangement of the parts
be adhered to, as it has been tested out thoroughly from all as-
pects and will not be found lacking in the degree of precision nec-
essary to insure success.

Placement of the Parts

Looking down on the top of the assembly with the cable exits
facing you, the power transformer is found at the extreme left-
hand upper corner, and immediately in front of it is the dry con-
denser block, and at the lower left-hand side is found the Polo
double henry choke, 30 henries in each section.

At the upper right-hand corner are the voltage divider resistors
all connected in series and directly to the front of these is the 280
tube socket with the high tension terminals facing the resistors.

The tuned choke that is connected in the negative side of the
circuit is located at the lower center directly behind the cable exit.

Spanning over two-thirds of the length of the assembly are two
bakelite assembly strips. Finally there are four two mfd con-
densers of the high voltage type mounted to the Polo double choke.
The connections are shown in the circuit diagram.

The load voltage of the high voltage system of this assembly
is 360 volts, and as the resistance of the divider is 24,000 ohms
the divider current is 15 milliamperes. It is customary in some
assemblies to use a somewhat heavier bleeder current when the
demands of the particular system require it, but 15 milliamperes
are plenty in this instance. The steady load of the seven 227s as
used in this set plus the plate load of the two 245s will provide
more current than the dynamic field will require, hence the field
is bypassed with a shunt resistor to handle the difference.

A short shaft that projects directly in front of the switch
operates a compression type carbon disc resistor for the minute
regulation of the detector plate voltage where such regulation
is required.

The Polo PT-245 transformer is one that will operate up to
ten 227s, and two 245s at their rated heated and filament volt-
ages, the primary input being 96 watts, at 120 volts.

10/32 Screws for Transformer Mounting

The case of the power pack mounts an extra switch placed
in series on the 110-volt line so as to preclude the accidental
turning on of the AC switch on the set if you are making volt-
age adjustments of the pack circuit. This switch is open when
th? case or the top is removed from the assembly, thus assuring
safety.

All the parts that are provided with mounting lugs are to
be attached to the bottom of the case, the transformer with
10/32 machine screws and nuts and the balance with 6/32
machine screws and nuts.

The connecting cable between the power pack and the set
is the type popular some years ago, and has twelve leads.
Both the set and the power pack are provided with similar
terminal boards that carry terminals lettered consecutively
from A to L. These letters correspond to colored cable wires,
and include two that are of the metal mesh shielded type. These
two carry the 110 volts AC to the switch in the set, the shielded
mesh being grounded to prevent the cable acting as an antenna,
and also to prevent the picking up of line noises.

The preliminary test of the converted Superheterodyne showed
this to be an absolute necessity, and the wiring diagram of the
power pack will reveal the connecting of a condenser to one
side of the 110-volt line. This condenser also helps to bypass
line noises.

Cable Details

The case of the power pack, and that of the associated ap-
paratus, are likewise grounded for the same purpose. The cable
is four feet in length from end to end, which is ample for most
needs, and the voltage drop in the 16-ampere lead wires that
feed the heaters of the seven 227s if less than 1/10th of a volt,
but you must remember to have low resistance joints on this
line especially, and the 245 power tube filament supply as well.

These leads are respectively of No. No. 12 and No. 16 cotton
covered wire.

The leads of the 16 ampere winding on the transformer should
be led to the terminal posts on the board of the pack. These are
14/20 brass screws, with two nuts and two washers each, and the
terminals, of the high density current cable, are made of four
pieces of %4 inch by 1/16th inch brass strip an inch long, to
which the wire is securely soldered, and a 4 inch screw “body
hole” is drilled near the end of the strips that fit the above
posts in the power pack. The other terminals are slotted to
fit over the regular binding posts on the terminal board of the
set.

The leads that are for the 245 filaments, ie., 2% volts at 3
amperes, are supposed to be of the same current carrying
capacity. Accordingly these are to be of No. 16 DCC wire
and are to be securely soldered to (two of) the binding posts
of the terminal board above the lead outlet of the transformer.

The cable wires that convey this current to the set are to
be af the same size wire, and in addition to the regular cotton
covering are to be insulated with a single layer wrapping of
friction tape.

The No. 12 DCC wire leads are to be similarly treated, and
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these two pairs of leads are to be separately twisted, in the
same direction.
Color Designations

The alphabetical designations for the wires of the cable are
as follows:

Color
1}; “““ }No. 12 DCC 2% volts, 16 amperes.
% “““ lj No. 16 DCC 2% volts, 3 amperes  ........
E........ 250 volts PWR B+4............ Red, Black tracer
F........ 110 volts fiirst audio B+ ........ Black
Govvnn 9 volts RF and oscillator B4 ...Blue
H........ 45 volts detectors B4 .......... Green
) Common return «veeeeeeeeeen.n. Blue, Yellow tracer
Jeeeennnn. C—PWR .. iiiiiiiiiinniinnnn, White
K...... t Twisted shielded mesh for 110
L...... {f  Volts (4 feet doubled......... "t

To handle the above there are twelve binding posts on the
binding post assembly on the set.

It is not necessary to observe the particular order outlined
above, the prime requisite being to obtain correct connections,
properly identified, and good insulation in the completed set
assembly.

The conversion of the battery-operated set to the AC form
does not involve changes that in any way impair its operational
characteristics, except for the improvement due to the addition
of the push pull 245 power amplifier. .

The alterations, as previously forecast, are the general shift-
ing of the parts toward the left-hand end of the subpanel as
a comparison of this week’s picture with that of last week’s
will show.

The coils of the intermediate amplifier are not affected by
the shift of the parts, that is, they are not made to cover less
space than before, but the oscillator coil is close to the left-
hand margin of the subpanel, necessitating the exchange of
the positions of the loop and the oscillator tubes and at the
same time making the left-hand tuning condenser the oscillator
tuner and the right hand one the loop tuner.

The second change is consequent upon the first, but it results
in the wiring arrangement that ultimately works out to be good.
The picture shows the arrangement of the parts, but it may
be of some assistance to the reader if the placement is re-
counted again with the present arrangement.

Beginning at the extreme left-hand end, the oscillator tuner
condenser, tube socket and coil are seen to have a common
center, and the grid bias resistor mount for this tube is at the
immediate left, with the shunt condenser in position.

Distance Recounted

The next common center to the right is that of the input
transformer of the intermediate frequency amplifier and the
loop tube socket, with its grid bias resistor mount directly ad-
jacent and the shunt condenser in position. Next, to the right,
is the center of the second intermediate transformer and the
loop tuning condenser.

The two tuning condensers are seven inches apart, with the
tube socket in between them.

Two and three-quarter inchs to the right from the second

conqenser center, on the subpanel, is the first of three inter-
mediate tube sockets mounted close together. The external
size of the tube sockets is 2 3/16 inches square. The three
grid bias resistor mountings with shunt condensers attached are
seen adjacent to the sockets.
_ The four intermediate frequency coils are separated just 314
inches each.

The disposition of the rest of the apparatus is made in accord-
ance with the room available with due regard to the influence
of the external fields of the audio transformers.

The Audio End and the Power Amplifier

The ﬁrst_audio transfo